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PREFACE 

T  O  T  H  E 

READER: 

And  principally  to  the  Young  Students  in 
thcfc  Sciences. 

I  Shall  not  trouble  my  Reader  ( in  this  place)  to  give  him  an  account 
of  the  Antiquity,  Progress,  Excellency,  ancl  Utility  of  the  Mathe¬ 
matical  Sciences,  nor  of  fuel)  Parts  or  Members  of  them ,  as  are  contai- 
ned  in  this  Volume  5  for  that  the  General  Survey  of  the  Work  following 
this  Preface,,  and  the  Procerus  before  the  feveral  Books  and  Parts  here¬ 
of  wM  give  him  ample  fatisfaEUon  in  thofe  particulars . 

This  which  I  have  now  published ,  was  by  me  many  Tears  fuice  defigned 5 
well  knowing  (by  my  own  experience)  that  fucb  a  Work  in  the  Englifh 
Tongue,  ( for  there  are  feveral  in  other  Languages, )  could  not  but  be 
very  acceptable  to  fuch  as  are  any  ways  Mathematically  affefted  or  incli¬ 
ned.  And  for  fuel)  as  are  delighted  with  Recreations  of  this  fond,  and 
have  not  much  time  to  fpend  in  the  Study  of  them ,  fuch  are  here  fitted: 
For  the  fiver  a  l  Parts  hereof  are  fio  methodically  difpofed '  in  fuch  an  Order  as 
they  ought  to  be  Read  and  Pra&ifcd  by  fuch  as  would  (in  jhort  time)  at¬ 
tain  to  a  competent  Proficiency  in  them  by  their  own  Induftry. 

And  although  there  are  divers  Books  extant  of  feveral  Branches  and 
Parts  of  the  Mathematicks,  and  many  fuch  by  me  published ,  yet  the  Mo¬ 
ney  laid  out  in  the  Purchafe,  and  the  Time  that  muft  necejjarily  be  ex¬ 
pended  in  reading  of  them ,  are  both  here  much  abbreviated \  this  Book, 
not  having  reference  to  any  other  than  it  felfi 

The  mojl  of  thofe  Tractates  of  mine  already  published,  were  firfl  writ¬ 
ten  for  my  own  private  Vfe,  and  the  Vfe  0]  fuch  of  my  Friends  and  others 
that  had  a  defire  to  be  injlr idled  by  me  in  fome  of  theje  Sciences,  not  in¬ 
tending  to  expofe  them  to  publicly  View 3  yet  fome  of  them  ( at  feveral 
times )  were  (  by  a  civil  Violence)  extorted  from  me ,  and  fo  made  pub¬ 
lic  4 5  all  which  have  found  good  acceptation  in  the  World \  and  upon  that 
account  i  of  late  acquainted  feveral  of  my  Mathematical  Friends  with 
my  former  dejign ,  who  earnefily  importuning  me  to  purfue  the  fame ,  I  have 

A  advert •* 


The  P  REV  A  Cl:. 

advtntuuul  to  range  them  together ,  as  they  are  in  the  following  CURSUS  3 
But  how  well  /  have  performed  the  Work ,  1  waft  leave  that  to  general 
C enfture ,  kj towing  that 

Pro  cap tu  Ledtoris  liabcnt  fua  fata  Libelli. 

And  now  a  Word  or  two  to  the  Young  Student  in  thefe  Sciences.  / 
jhall  ufe  no  Arguments  to  commend  the  Mathematicks,  or  go  about  to 
prefer  them  before  the  Dogmaticks  3  for  that  were  but  to  write  in  the  praifo 
of  Hercules  3  yet  l  will  fay  thus  much  of  them ,  that  although  fome  Bo¬ 
dily  Exercifes,  as  Riding,  Leaping,  Ringing,  (src.  may  to  fome  Bodies 
conduce  more  to  Health  3  and  fome  Mental  Labours  to  others ,  as  Mer- 
chandifing,  Adventuring,  Ufury,  isre.  more  to  Wealth,  yet  none  affords 
the  Mind  more  Plcafure  with  lefts  Repentance  than  thefe  do  3  and  there¬ 
fore  in  a  dull  Solitude  or  vacancy  of  Bufinefs ,  (  both  which  may  happen  to 
Scholars,  Gentlemen,  and  others  ,)  thefe  are  amiable  Company,  which 
yield  a  dclightfull  and  innocent  expence  of  vacant  Hours. 

But  it  is  a  frequent  Qjieflion ,  What  Profit  is  there  in  thefe  fublime 
and  bard  Studies  ?  This  needs  no  Anfwer ,  becaufe  it  imports  the  Igno¬ 
rance  or  Idlends  of  the  Asker ,  or  both 3  as  fir  ft,  for  fuel)  as  make  it  their 
bufinefs  to  write  or  ft peak,  in  Quxrying  way ,  what  do  they  doe  but  de¬ 
clare  their  Ignorance,  otherwife  they  need  not  ask.  what  they  already 
kiiow:  And  Secondly ,  If  fome  kind  of  Meat  or  Phyfick  fthould  be  recom¬ 
mended  to  a  Man  with  which  he  is  yet  altogether  unacquainted 5  if  he 
jhould  firft  ask  whether  they  wotdd  pleafe  his  Palate,  or  agree  with  fm  Sto¬ 
mach?  the  Queffion  is  abfurd 5  for  he  cannot  know  that  till  he  have 
tailed  and  dig  died  5  fo  the  Idlends  of  the  Asker  may  from  hence  be  dif- 
covered 3  for  there  is  no  Profit  to  be  gained  by  any  Science,  except  the 
Science  be  firft  gained  by  Induftry.  As  for  the  difficulty  of  thefe  Sci¬ 
ences,  it  mufti  be  granted \  that  the  firft  Ajpeft  of  them  may  fee?n  uncouth 
and  difficult ,  (Radices  dodtrinx  amarx  funt,  Frudtus  tamen  dulces,) 
yet  there  is  no  reafon  why  any  Jhould  be  deterrd  hereby ,  but  rather  ani¬ 
mated  with  defire  to  go  on  as  far  as  others ,  or  {at  leaft)  to  arrive  to  a 
competent  Proficiency  in  them  •,  in  order  to  which  1  hope  this  CURS  US 
will,  as  Ariadne  5  Thread ,  lead  them  through  the  intricate  Labyrinth  of 
thefe  Studies  5  which  that  it  ?nay  do,  is  the  eameftl  defire  of  him  who  is  a 
Lover  of  the  Mathematicks, 

W.  Leybourn. 
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The 


The  Errours  committed  *ai‘c  thus  to  be  amended. 


Hot)  K  1. 
40  I  Anf.ver,  or  the 

1  7  nf  the  fir  (i 

13  1  of  the  Rope 

:5  1  and  f/ji'  Solidity 

Hook  II. 
ulr.  B  F.  C 

2  1  K  F  G  D 

46  A  If  find  K  D 


I  I,  M  ,rm/  O 
j  Multiplex 
!  KG 

1  A  K  and  C  l» 

!  K  l:  ,i/t7  K  l> 

KF.wi/  Kll 
B  G  ,dCll 

Square  made  of 
j  Angle  ACB 
i  ACC,  or 

I  DC 

.  /Vi  mutation,  A  C 
it  n  D  K, 

Fie.  XXVII. 

Bur  the  Angle  K  B  C 
A  B  and 
and  E  G 
giien  Line  B 
any  three  Points 
N  to  O,  a  If) 
the  line  C  K 
of  joining  V, 

MLKG, 
frail  V  W 
of  three  of  them 
,  Point  K,  1 

'  towards  K, 
inclining 
tore. 

X  S  and  X  V 
A  OB,  DOF. 

.318310  fere. 

1  •  *  7  557  „ 

7&?  ItfS,  •/ 

324 

Bafe  F.  I- 

HOOK  III. 

nith  ()  6  69 
cut  by  the 
being  in  69 
1‘0S 
l*  D  G 
Cl-M 

forn  O  5 1  deg. 

Sun  it  20  deg.  and  in 

■ 

l»  mg  21  deg. 
the  Half  Tangents 
the  Limb ,  it 
Hour  L  ime  of  Six 
or  1 2  of 
\V  to  f  give* 
dele  each  of  them 
,  Afcent  tonal  Difference, 

7  i  30  30  ww. 


38  BAG 
44  32  ** 

3,8  B 
6  A 

19,21  ADC 


Read  _ 

Book  IV. 

Venus  and  Mercury 
(or  Manger  J 
Of  a  l’cninlWa 
Of  an  Ifthmus 

Book  V. 

E  juit  rural 
8  and  6 

Angles  proportional 
643.26 
Angles 
Angle  C  B  A 
Angle  ACB 
Angle  CAB 
BDC 
where  C  B 
vi^.  D  or  C 
at  the  Bafe 
/ Ingle  at  7 
Angle  V 
Side  P  Z 

dele  that  tvhole  Line, 
of  SB 
Angle  BZS 
Hypotcnufe  C  B 
forme  the 

Sines  of  their  Angles  are 

Book  VI. 

BAC 


32  deg.  30  min. 
B 


11,16  28  deg.  30  min. 

42  77  deg.  if  min. 

46  dele  37  deg.  g  1  min. 

5 ,  S.  Helens  at  M 

32  163^.  ijmi/i. 

u[t  all  the  Angles 

4  H  IK  L 

2i  dele  below 

32  Defence  Q  G 

Kook  VII. 

8, 9  ofm  Aquarius 

pen.  Aquarius 

6  AC  54.3 

6  if  deg. 

10  from  B  to  C 

n,  for  2941  read  22.22 

24  Then  for  the 

ult.  -0,2.16  Leag . 

pen.  A  toC 

11  ro  A  B 

35  </r<w  <1  Zinc 

5® 

6  foregoing  Table 

,  11  OF  and  A Q. 

50  51  through  X 

6  in  the  Departure. 

18  of  50  deg. 

31  equal  to  CN, 

26  Places  L  and  P,  is  LPT, 

and 


Page  Line  Read 

669 1  43  The  Angle  S  PL  70 
679  30,40  Firjl  after  Lcap-lear 
688*  20  48 — 10 

Book  VIII. 

698  3  Prooem 

<710*  10  may  thereby,  by 

ibid.  20  dele  becaufe 

701*  7  Plains 

704  18  dele  </<me  in  the 

706  23  refolving 

ib.  *  29  Plains  it  the 

ibid.  30  1 2,  W  wtf/f 

708  49  To  the  Tang,  of  13  deg. 

loc,1  15  Circle  near  F, 

7i6‘  18  from  B  to  1 1— 

7*9  4  36 lor  H  read  K 
t  38 

ibid.  40  in  the  Point  H,  and  draw 
the  Lines  GW  and  KH. 
And  now,  See. 

Book  IX. 

730  13  are  explained 

739  21  and  in  its 

737  6  reckoned  fo  many 

73  g  47  Semidiametrcs 
741  S3  South  to  North 

767  27  from  the  Equinox 

791  36  he  3' 

800  23  Fig.  XXXVI. 

801  22  have  one  to 

ibid.  29  find  it  fuel) 

809  10  IXVI  Tables,  and 

In  feveral  Places  read  Sine  for 
Sign.  Alfo  Tolomeyt  for  ftnn- 
cheris. 

Figures  omitted  to  be  quoted  in 
the  Margin. 

10  Fig.  VI I. 

•  23  Fig.  VIII. 

486  10  Fig.  X. 

452'  30  F’g.  II. 

508  2  Fig.  II. 

517  '4  Ftg.  V. 

<50  21,40 Fig.  III.  and  IV. 

601  10  \F:g.  VI. 

65 9  13  Fig-  VI  f. 

670  28  Fig-  XII. 

671  41  [Fig.  XII. 

Page  656,  Column  92nd  10, 
Read  thus: 


r.t-e 


page  9  6,  Re. id  as  folloivetb : 


In  this  Example  there  Ihould  have  been  thir¬ 
teen  places  of  Parts  cut  off,  but  three  were 
fuffitieni  for  the  occalion. 


290381.941 


In  Pape  367,  Line  11,  12,,  13,  14 >  l5>  Read  thus: 

'it,.  mb,.  d,i'  M„„., 

(  \6  00  <51 ")  .  (  '«  °°  tli 

When  the S  25  00  in  (the  Sun’s  Declination}  19  05  South 


Page  and  373,  Prohl.  XVIII.  is  to  le  Read  thus : 

7):e  Latitude  (5-1  deg.  30  min.)  the  Suds  Place  in  the  Ecliptick,  (19  &&  oomin' 
of  Taurus,)  and  his  Altitude  (lideg.)  king  given,  to  find, 

I.  The  Suns  Azimuth  at  any  time. 

Pr Alice.  'T'H  E  Globe  being  rcftilkd,  &c.  the  Quadrant  of  Altitude  fixed,  and 
1  brought  to  the  Horizon,  turn  2 9  deg.  ol  Taurus  towards  tne  halt,  if  in 
the  Morning;  or  towards  the  Weft,  if  in  the  Evening,  till  it  comes  to  lie  lull  under 
Yideir.  of  the  Quadrant  of  Altitude,  and  then  note  at  w  hat  degree  hi  ^  1  he 

Quadrant  of  Altitude  refteth,  which  will  be  at  17  dee.  Smut.  from  the  Eaft,  (it  m  the 
Morning, )  or  .at  17  deg.  8  min.  from  the  Weft  (i'f  in  the  Afternoon,)  towards  the 
North :  And  this  Awmb,  if  reckoned  by  the  Points  of  the  Comrafs  upon  the  Ho  <- 
IOT,  will  he  E.  by  N.  5  ie;-.  53  min.  Northerly,  (if  in  the  Morning; )  01  W  .  by  A.  5  u 
<3  min.  Northerly,  (if  in  the  Evening.)  Now  if  you  count  the  Dcgiccs  ot  the  I  •  . 

Ion  between  the  Quadrant  of  Altitude  and  the  North  part  of  the  Meridian,  \o\\i  y 
find  them  to  be  7  idc%.  52  min.  which  is  the  Azimuth  from  the  North:  And  if 
count  them  from  the  South  part  of  the  Meridian,  you  (hall  find  them  tobei  e.7  . 

08  min.  whicli  is  the  Azimuth  from  the  South. 


25987  9.8  9  o  6  2  5 

89637  1  _ _ 

259879^91 

25987989 

2598799 
1  8  1  9  1  5  9 
77964 
15592. 

2339 
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I.  By  Infpdtion  only,  by  Decimal  Scales  to  reduce  Vulgar 

V  rail  ions  to  Decimal  Tarts ,  and  thofe  again  to  Vuliar  Frail  ions. 
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NATURAL,  or  VULGAR, 

ARITHMETICK. 


PART  I. 


briefly 

Explaining  the  Principal  Sjtvcicf  and  Ruhf  thereof y  in 
Whole  Numbers  and  Fratfions^  and  the  Reafon  of  their  Ope¬ 
rations  Geometrically  demonftrated. 


Proceme, 

Of  the  Antiquity,  Progrefs,  Excellency,  and  Ufe  of  Arithmetic!:. 

For  the  Antiquity  of  Arithmctick ,  it  is  generally  conceived  to  be  co-aged 
Kith  the  World,  or  the  Infancy  thereof ;  for ,  in  the  beginning  of  Time,  the 
Omnipotent  Create, ir  and  Artificer  of  the  World  hid  the  Strutlure  of  it  in 
Number,  Weight,  and  Mealure,  as  the  Wife  Man  hath  lt- 
The  firjl  Practitioners  in  this  Art ,  are  recorded  to  be  Seth,  and  his  fuccecding 
( Generation ,  in  imitation  of  their  Parent,  whom  they  ejlecmcd  as  a  Goa:  To/  Jofe- 
plnis,  in  the  third  Chapter  of  his  firjl  Book  of  Antiquities,  affirms,  That  his  Race 
were  of  ingenious  Difpojitions ,  and  the  Inventors  oj  Aftronomy :  And  as  Dubai  - 
tus  hath  it. 

Old  Seth,  (faith  Ileber,)  Adams  Scholar  yerft, 

( Who  was  the  Scholar  of  his  Maker  firft, ) 

Raving  attain’d  to  know  the  Courfe,  and  Sites , 

T\\  AJpecls,  and  Grcatmfs  of  Heav’ns  gliHring  LightSf 
He  taught  his  Children,  whole  induftrious  Wit, 

Through  diligence,  grew  excellent  in  it : 

For  while  their  Flocks  on  flow’ry  Shoars  they  kept 
Of  th’Eaftcrn  Flouds,  while  others  (bundly  llept, 

The>',  living  lufty,  thrice  the  Age  of  Ravens, 

Obierv’d  the  twinkling  Wonders  of  the  Heavens 
And  on  their  Grandlire’s  firm  and  goodly  Ground, 

A  fumptuous  Building  they  in  time  do  lound. 

Which  weie  Two  Pillars,  one  of  Brick,  and  the  other  oj  Stone:  Tor, 

C 
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Fhalec  and  Fleber,  as  they  wandred,  fand 
A  huge  high  Pillar,  which  upright  did  (land ; 

And  afterward  another,  nigh  as  great, 

But  not  fo  llrong,  fo  (lately,  nor  fo  neat ; 

1  or  on  the  flow’ry  Field  it  lay  all  flat, 

Built  but  of  Brick,  of  rufly  Tiles  and  Slat ; 

Whereas  the  fil'd  was  builded  fair  and  (Irong, 

Of  Jafper  fmooth,  and  Marble  lading  long. 

Trom  them  this  Knowledge  defc ended  unto  Noah,  and  aftet  the  Floud,  (  with  the 
reparation  of  Mankind, )  reviv'd  again  by  the  induflry  of  the  Syrians,  who  were  ex¬ 
pert  in  all  Mathematical  Sciences,  of  which  Arithmetick  is  Prinium  Mobile.  The 
Phoenicians,  by  Strabo,  Lib.  6.  are  recorded  to  be  famous  in  Arithmetick,  Naviga¬ 
tion,  and  all  Warlike  Arts.  The  Chaldaeans  intruded  Abraham,  and  he  the  Egyp¬ 
tians,  in  Arithmetick,  and  the  Motions  of  the  Heavens.  From  hence  theje  Sciences 
did  arrive  in  Greece ,  and  from  learned  Athens  tranfported  to  Rome ;  and  from 
thence  difperfed  over  Europe,  unto  the  Britai ns,  where  all  Learning  flour ijhed ,  untill 
fuppreffed  by  IJerefies ,  and  /  feathenijh  Impieties.  In  the  time  of  the  Ellglilh  Saxons 
Religion  returned  again ,  with  the  Liberal  Sciences,  and  all  kinds  of  Learning,  atten¬ 
ding  upon  her  Train .  England  twice  acknowledged  to  be  the  learned  Tut  our  unto 
France;  and  fince  that ,  all  Arts  have  flour  ijhed  here ,  though  lefs  in  the  Theory 
than  in  the  Pra&ick  Part,  every  one  not  being  born  to  be  tfn  Artift ;  according  to  the 
Adagie , 

Non  cuivis  Homini  contingat  adire  Corinthum. 

The  Ufe  and  Excellency  of  Arithmetick  is  manifefled  by  many  ancient  Writers, 
and  grave  Pliilolophers ;  and  this  Science  of  Numbers  by  them  placed  as  the  Pri- 
mum  Mobile  to  all  ot  her  Mathematical  Sciences :  For  it  clears  all  Difficulties  in 
Quantities ;  it  proves  all  Angles,  Lines,  and  Superficies ;  it  meafures  the  Magni¬ 
tudes  of  all  Bodies,  the  Gravity  and  Proportion  of  Weights ;  it  difcovers  the  Har¬ 
mony  of  Sounds  in  Mufick;  it  folves  all  enigmatical  Problems  in  Geometry, 
Adronomy,  Navigation,  Architecture,  either  Military  or  Civil;  and  wonder  full  fe¬ 
rrets  in  the  Optick  Sciences.  /  will  inflance  in  a  few :  And  jirfl,  Archytas  Taren- 
tinus,  one  of  Plato  j  Difciples  in  Geometry,  fo  renowned  and  recorded  to  Poflcrity 
for  his  Knowledge  in  Arithmetick,  that  the  ingenious  Poet  Horace,  Lib.  r.  Ode  z8. 
thus  writes  of  him , 

Tc  Maris,  &  Terra?,  Numcroquc  carentis  Arena- 
Men  forem,  cohibcnt,  Archyta, 

Pulvcris  cxigui  prope  littus  parva  Matinum 
Munera. - * 

Alfo,  how  affiflant  lvas  Arithmetick  to  Archimedes  in  examining  the  Crown  made 
for  the  lung  of  Sicilia,  into  the  Gold  whereof  the  Maker  had  mixed  other  adulterate 
Metal ;  which ,  how  much  pure  Gold  was  therein ,  and  how  much  adulterate  Metal , 
this  famous  Artifl  difeovered  without  defacing  of  the  Crown. 

But,  beftdes  the  general  Vfe  of  Arithmetick  in  Mundane  Affairs ,  as  in  Mcrchan- 
difing,  Buying,  Selling,  &c.  it  is  of  excellent  Vfe  in  the  compofition  of  Simples, 
for  the  making  of  Medicines ,  in  refpett  of  the  Temperature  in  any  of  the  lour  De¬ 
grees,  viz.  Hot,  Cold,  Dry,  Moift.  Infinite  are  the  Vfes  to  which  this  Science  is 
applicable ;  but  leaving  them  to  be  applied  to  fuch  Vfes  as  every  Man  Jhatl  have  oc- 
cafion,  I  proceed  to  the  Brattice  thereof. 
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r 


Parc  I.  ARITHMETICK. 


CHAP.  I. 

Of  ARITHMETICK  in  General. 

M,i(ion.  A  R  ITU  ME  TICK  is  the  Art  of  Numbering  well,  and  to  the  attaining 
thereof  thefc  things  following  are  required  to  be  known: 

Firft,  The  Number  of  the  Figures,  or  Characters. 

Secondly,  Their  Kind  -,  as  finglc,  or  joined  with  others. 

Thirdly,  Their  Values. 

Fiift,  For  the  Number  of  the  Figures,  or  Characters,  they  are  Awe ,  thus  Named 
and  Charailcrifcd, 

Their  Names,  One,  Two,  Three,  Four,  Five,  Six,  Seven,  Eight,  Nine.^ 

Their  Chandlers,  i  2  3  4  5  6  7  3  V 

To  which  mud  be  added  an  [o]  which  is  called  a  Cypher. 

Secondly,  For  their  Kinds ,  and  thofc  arc  Three-,  namely,  Digit  Numbers,  Article 
Numbers,  Mixt  or  Compound  Numbers.  ,  .  _ 

I.  All  Numbers  confiding  of  one  fingle  Figure,  or  Char  abler  ^  are  called  Digit  A  um¬ 
ber  s  -,  as,  i ,  2,  7,  3,  P,  tFc.  ,  .  it*  .  •  , 

II.  If  a  Cypher ,  or  Cyphers ,  be  added  to  any  Digit  Number ,  it  maketh  it  an  Annie 
Number  :  as,  70,  30,  60,  5®,  or  200,  600 ,  800,  eFc. 

HI  If  many  Dipits  alone,  or  many  Digits  and  Cyphers  (land  together,  ( in  one  rank 
or  row  )  promifcuoully  placed  one  among  the  other,  fuch  Numbers  arc  called  Mixt, 
or  Compound  Numbers ;  and  fuch  are  thefc,  16,  34,  <*7 4°3,  37otf,  C~c. 

Th  c  Number.  Names ,  Char  abler  s ,  and  Kinds  of  Numbers  being  thus  far  explained, 
the  next  thing  to  be  known  is  their  Value ,  being  thus  promifcuoully  chfpofed  and 
that  (ball  be  flicvvcd  in  the  following  Chapter. 


CHAP.  II. 

Of  NV  M  E  RATION. 


Definition.^ T  II  M  E  R  AT  I O  N  is  that  part  of  Arithmetic!^  which  tcachcth  how  to  Read 
any  number  of  Figures  that  (hall  be  fee  or  written  down ;  or  bow  to 
Write  or  let  clown  in  Figures,  any  Summ,  or  Number,  that  (hall  be  required. 

For  \hc  cfl'eAing  of  this  you  are  to  coniider,  that  the  Pmgnjfion  of  thefc  Figures, 
(many  of  them  being  fee  together, )  is  Decimal,  or  by  Tens:  For  every  figure  It, Hi¬ 
ding  to  the  Left  hand,  is  cncrcafccl  Ten  times  the  Value  of  that  figure  which  (taiuletli 
to  the  Right  of  it.  . 

And  fo  if  one  Figure  (land  (ingly  by  itfclf,  it  fignifieth  (imply  ltfclf  3  as  7  ftanding 
alone,  fignifieth  only  Seven  y  and  4  alone,  only  Four. 

But  if  a  Cypher  be  fet  to  any  one  of  the  Nine  Digits ,  (to  the  Right  hand  ol  it,) 
it  increnfeth  the  Digit  to  Ten  times  his  Value;  as,  a  Cypher  fet  on  the  right  hand  ot 
7  thus,  [70]  it  maketh  the  7  Seventy ;  being  fet  to  4  thus,  [40]  it  inaketh  the  4  Forty  -, 
to  6  thus,  C 60]  Sixty,  &c.  . 

And  if  any  two  Dibits  he  placed  together,  that  which  ftandeth  on  the  Eight  hand, 
lignifieth  only  itlclf,  but  that  Figure  which  ftandeth  to  the  Left  hand,  fignifieth  its 
own  Value  Ten  times ,  and  mull'  be  fo  read  or  cxprelled.  1  bus  thefc  two  Figures 
7  and  4  being  placed  together  thus,  [74]  the  4  to  the  Right  hand  lignifieth  only  Fo/ir; 
but  the  7  to  the  Left  hand  lignifieth  ten  times  7,  that  is  Seventy ,  and  mull  be  lo  culled  ; 
and  thefc  two  Figures  together  mult  be  read  Seventy  Four.  In  like  manner, 


Eighty  three. 
Sixty  two. 
Ninety  one. 
Forty  fne,  &c. 


Again,  If  three  Digits  Hand  together,  that  towards  the  Right  hand  lignifieth  only 
itfclf-,  the  fecond ,  or  middle  Figure,  Ten  timet  i tfelf g  and  the  third,  next  the  Lelc 
hand.  One  hundred  times  itfclf.  Thus  thcic  three  Figures  n  6,  and  3,  (landing  to- 

C  2  getlur 
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gcther  thus,  C763U  the  3  fignificth  only  Three ,  the  6  Sixty ,  and  the  7  Sri-fw  hundred, 
and  mult  be  fo  read  or  exprefled  5  namely,  Seven  hundred  Sixty  Three.  In  like  manner 
thefe  following  Numbers, 


727  1 

4  6  9  >  mult  be  thus  read, 

302f 

888  J 


Seven  hundred  Twenty  Seven. 
Four  hundred  Sixty  Nine. 
Three  hundred  and  Two. 
Eight  hundred  Eighty  Eight. 


And  let  this  fufiice  for  the  Reading  or  Exprejfmg  of  Numbers  confining  of  Three 
Figures ,  or  Places,  which  may  properly  be  called  a  Period :  For  he  that  can  number 
or  read  three  Figures  properly,  may  (  by  the  fame  reafon  )  read  or  number  as  ma¬ 
ny  as  lie  pleqfes,  and  give  unto  them  what  appellation  he  will. 

But,  Three  Periods  being  fufficient  for  any  occafion  in  Mundane  Affairs ,  I  fliall 
therefore  add  q  fhort  Table  confiding  of  Three  Periods  *  the  Firft  of  Vnites,  the  Second 
of  Thoufands,  and  the  Third  of  Millions. 

This  Table,  confiding  of  Three  Periods, 
hath  under  the  Firft  Period  this  Number, 
[472]]  or  Four  hundred  Seventy  Two  Unites 
under  the  Second  Period  this  Number,  [261] 
or  Two  hundred  Sixty  One  Thoufands  3  under 
the  Third  Period  this  Number,  C793]  or 
Seven  hundred  Ninety  Three  Millions:  And 
fo  the  Three  Numbers  ftanding  together  as 
one  entire  Number,  being  diltinguifhcd  by 
a  Point  between  every  Period,  ltand  thus, 
C793.2d1.472d  and  arc  thus  to  be  read. 
Seven  hundred  Ninety  Three  Millions,  Two 
hundred  Sixty  One  Thoufands,  Four  hundred 
Seventy  Two  Vnites. 

According  to  this  Example  may  any  other  Number,  of  a  like  number  of  Periods,  be 
read;  and  if  any  defire  to  number  more  Periods ,  he  may  attribute  to  them  what  appel¬ 
lation  he  pleafes 3  as  Tens  of  Millions ,  Hundreds  of  Millions ,  Thoufands  of  Millions ,  &c. 
or  Millions  of  Millions,  &c. 
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The  Illuftration  of  Numeration  in  Lines . 
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As  Numbers  arc  increafed  Ten  times  their  Value  by  the  Addition  of  one  Cypher  to  the 
Number,  towards  the  Right  hand,  Fo  Lines  are  alfo  encreafcd  decimally,  by  fub-divifwns  : 
For  if  One  Vnite  of  a  Line  divided  into  Ten  equal  Parts,  be  fub-divided  into  Ten  fmal- 
ler  equal  Parts,  that  increafcth  the  Line  in  value  Ten  times  3  and  if  one  of  thofe  fib - 
dvviftons  ftiall  again  be  divided  into  Ten  fmaller  parts,  that  fhall  cnercafe  the  Line  yet 
Ten  times  more,  and  fo  on. 

For  Example :  Let  the  Line  A  B  be  fuppofed  to  be  One  Statute  Foot,  divided  into 
Ten  equal.  Parts,  as  A  abed  efg  h  i  B,  then  is  every  one  of  thofe  Divifions,  as  A  a , 
one  Tenth  part  of  a  Foot;  A b,  two  Tenth  parts  of  a  Foot;  and  fo  the  whole  Line, 
A  B,  ten  Tenth  parts,  or  one  whole  Foot.  But  if  one  Unite  of  the  Line  C  I)  were 
divided  into  Ten  parts,  as  C  k.  is,  then  the  whole  Line  CD  would  be  Ten  Foot. 
And  again,  if  One  of  the  Tenths  thereof,  as  E  t ,  were  divided  again  into  Ten  parts 
then  Ef  would  be  100  parts,  and  the  whole  Line  E  F  1000  Feet. 

Having  thus  laid  the  Foundation,  by  giving  an  account  of  the  Charters,  Names 
Rinds,  Degrees  of  Places,  and  how  to  Read  or  Exprcfs  any  Summ  or  Number  of  Fi¬ 
gures,  orderly  placed  together,  our  next  work  fliall  be  to  fliew  how  to  work  the  princi- 
pal  Species,  or  RmUs,  of Arithmetic!^,  which  are  (generally  taken  to  be)  Four*  vD. 

1.  Addi- 


Part  L 


ARITHMETIC  K 
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1.  Addition,  ?  (3.  Multiplication, 
a.  Subtraction,  >  £4.  Divifion. 

Which  imlccd  arc  but  Two ;  for  Multiplication  is  but  a  compendious  way  of  Addition, 
and  Subtraction  a  Compendium  of  Divifion  3  For  it  is  poflible  for  a  Man  to  And:  i  ply 
or  Divide  (and  that  by  the  Pen )  the  large  ft  and  molt  difficult  Summ  that  can  be  pro- 
pofed,  although  he  cannot  tell  by  Memory  that  8  times  3,  or  3  times  8,  is  24;  or 
6  times  5  is  36  i  or  8  times  9  is  72,  &c.  But  (bccaufe  I  would  not  be  thought  to 
be  lingular  )  1  fliall  retain  the  ufual  way,  as  others  have  done  before  me,  beginning 
with  the  Firft. 

chap.  in. 

Of  A  D  D  IT  I  0  N. 

Definition.  A  DDITION,  being  the  Firft  Species  of  Arithmetic^  is  of  Two  kinds, 
j£\.  namely,  Simple  and  Compound-,  and  it  teachctli  how  to  bring  divers 
fmaller  Summs  into  one  entire  or  Grofs  Summ,  which  is  called  the  Aggregate ,  Total,  or 
Crofs  Summ. 

Simple  Addition  tcachcth  how  to  add  divers  Summs  of  one  Kind,  Name ,  or  Dcno- 
minathn,  (  as  Men,  Pounds ,  Ships,  &c. )  together,  and  bring  them  into  one  entire  or 

grof  Summ. 

Compound  Addition  tcacheth  how  to  add  divers  Summs  of  different  Kinds,  N times, 
or  denominations,  (as  Pounds ,  Shillings ,  and  Pence  3  Hundred  Weights Quarters,  Pounds, 
and  Ounces  3  (Quarters,  Bujhcls,  Pecks •  Tears,  Months ,  Days,  Hours ,  and  Minutes,')  to¬ 
gether,  olid  to  bring  them  into  one  entire,  Total ,  or  Grofs  Summ. 

For  the  Working  of  Simple  Addition,  you  muft  fet  the  Numbers  to  be  added  toge¬ 
ther  one  under  the  other  3  that  is  to  fry,  Vnites  under  Vnites ,  Tens  under  Tins,  Hun¬ 
dreds  under  Hundreds ,  &c.  and  for  the  performance  thereof  this  is  the  R  V  L  E 

Having  placed  your  numbers  to  be  added  in  due  order ,  one  under  another,  draw  a  Line 
wider  them ,  and  be  fin  at  the  lowcrmoft  Figure  toward  your  right  band,  and  add  that  to 
the  next  Figure  above,  and  the  fitmm  of  them  to  the  next  Figure  above  that  3  procee¬ 
ding  in  this  order ,  till  yon  have  added  the  whole  Line,  or  File ,  together  •,  which  when  you 
have  done ,  conftder  how  many  Tens  arc  contained  in  that  Line  3  and  for  every  Ten  keep 
one  Unite  in  your  mind ,  to  be  added  to  the  next  File,  or  Row,  but  if  there  he  any  odd 
Digits,  yon  muft  fet  them  beneath  the  Line,  juft  under  the  Line  yon  added  together  :  Ha¬ 
ving  thus  ftuijhed  the  Addition  of  one  Line,  proceed  to  the  next,  and  from  thence  to  the 
third,  and  fo  forward,  be  there  never  fo  many. 

§  I.  AD  D  IT  TO  N  of  Numbers  of  One  Denomination. 

Example  1.  Let  the  Numbers  given  to  be  added  together  be  7832, 

»>6o 9,  37 6,  8547,  having  thus  placed  them  in  order  one  under  another,  ^ 
as  in  the  Margin  is  clone ,  draw  a  Line  under  them  3  then  begin  your  $  Sr  ^ 

Addition  at  the  lowcrmoft  Figure  towards  your  right  hand,  faying,  7  jfls  £  .£ 

and  6  is  1 3,  and  9  is  22,  and  2 "is  24  3  now  (bccaufe  in  24  there  arc  two  ^ 

Tens,  and  4  remaining)  place  the  4  under  the  Line,  and  carry  the  7832 

two  Tens  to  the  next  row  of  Tens,  faying,  2  which  I  carried  and  4  make  5609 

6,  and  7  makes  13,  and  3  makes  1 6  3  in  which  row  there  is  but  one  3  7  <5 

Ten  contained,  and  6  remaining,  which  6  fet  under  the  Line,  and  carry  8547 

tile  Ten  to  the  next  row  of  Hundreds,  faying,  1  that  I  carried  and  5  — 

make  6,  and  3  makes  9,  and  6  makes  1  5,  and  8  makes  23  3  in  which  23,  22364 

Ten  is  contained  two  times,  and  3  remaining;  the  3  place  under  the 
Line,  and  carry  the  two  Tens  to  the  next  row  of  Thoufands,  faying,  2  which  I  car¬ 
ried  and  8  make  10,  and  5  makes  15,  and  7  makes  22,  in  which  Ten  is  contained 
two  times,  and  1  remaining,  which  2  fet  under  the  Line  3  and  bccaufe  there  is  never 
another  row  to  he  added  (to  which  you  fhould  carry  the  two  Tins)  therefore  fee 
2  down  alfo  under  the  Line  towards  the  left  hand,  as  you  fee  done  in  the  margin  :  So 
the  total  or  grofs  Summ  of  thefe  numbers,  being  added  together,  is  22354. 
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Example  2.  A  Man  bath  in  bis  Ortyard  136  Apple  Trees,  76  Pear  Trees,  107  Cher * 
ry  Trees ,  and  3 6  Plum  Trees,  and  be  de fires  readily  to  ktiow  bow  many  Trees  be  hath  in  all. 

Place  your  numbers  one  under  anoticr,  as  in  the  margin,  and 
then  begin  to  add  them  together  at  your  right  hand,  faying,  6  and  7 
make  13,  and  6  makes  19,  and  6  makes  25  ;  place  5  under  the  line, 
and  carry  2  to  the  next  row,  laying,  2  and  3  is  5,  and  7  is  12,  and 
3  is  1 5,  place  5  under  the  line,  and  carry  1  to  the  next  row,  faying, 

-  1  and  1  is  2,  and  1  is  3  ;  which  3  fet  under  the  line,  and  (bccaule 

Trees  in  all  355  there  were  no  Tens  contained  in  that  line,  therefore)  the  total  is 
355,  and  fo  many  Trees  are  in  the  Ortyard. 


Apple  Trees  1 36 
Tear  Trees  7  6 
CbcrryTrccsxo'i 
Plum  Trees  36 


Other  Examples  for  Pr  alike. 
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Total  174934 


Total  3  437  Total  9477 


Total  1  5  5077  Total  3562 


§11.  ADDITION  of  Ntmtheif  of  Divers  Denominations. 

I.  ADDITION  of  Englijh  Money. 

The  molt  nfual  Coins  ufed  in  England  arc  Pounds,  Shillings,  Pence,  Farthings,  of 
which 

4  Farthings }  f  1  Penny  p  C  d. 

1 2  Pence  >  make  <  t  Shilling  S  thus  Charactered,  /. 

20  Shillings  J  C  1  Pound  J  c/L 

For  a  Farthing  we  ufe  7. 

For  the  performance  of  Addition  of  divers  Denominations  this  is  the  RZJ  LE  : 

Place  all  Numbers  of  the  fame  Denomination  one  dir  el l  ly  under  another,  as  Pounds  un¬ 
der  Pounds ,  Shillings  wider  Shillings ,  Pence  under  Pence,  and  Farthings  under  Far¬ 
things.-  Then  draw  a  Line  under  them,  and  begin  your  Addition  with  the  leaf  Denomi¬ 
nation  firft,  obferving  how  many  times  the  next  greater  Denomination  is  contained  in  that 
leaf,  and  for  every  time  carry  one  unite  to  the  next  Denomination,  as  before  you  did  the 
Tens,  felting  down  the  remainder ,  if  any  be-,  then  adding  the  next  Denomination  together, 
take  notice  how  many  times  the  next  greater  Denomination  is  contained  in  the  hffer,  car¬ 
rying  for  every  time  one  to  the  next  greater  Denomination ;  thus  proceeding  till  you  have 
gone  over  all  the  Denominations ,  be  they  never  fo  many. 

Example  1.  Let  the  numbers  to  be  added  together  be  37  //.  16  s. 
li.  s.  d.  7.  9d.  3  <7.  21/i.  9;.  8d.  17.  13//'.  11s.  9d.  2  q.  Place  the  num- 

37  16  9.  3,  bers  as  in  the  margin,  draw  a  Line  under  them,  and  begin  with  the 

21  09.  8.  1  lcaft  Denomination  (which  in  this  Example  is  farthings  )  fir  It,  fay- 

13  12  9  2  ing,  27.  and  1  7.  is  37*  and  37.  is  6  7.  which  is  one  penny,  and 

— - - -  2  7.  remaining;  which  2  7.  place  under  the  Line,  and  carry  the  one 

72  19  3  2  pcnny  t0  the  next  row,  which  is  the  place  of  pence;  faying,  id. 

and  9d.  is  1  od.  and  8  d.  is  \'Sd.  which  is  1  s.  and  6d.  (Now  againft 
the  8,  male  a  prick  with  your  Pen ,  for  your  better  remembrance,  to  fignifie  that  there  is 
one  fulling  to  be  carried  to  the  place  of  fallings,  )  and  then  go  on,  arid  fay,  6  d.  and  9  d. 
is  15  d.  which  is  1  s.  and  3  d.  therefore  againft  9  make  a  prick  with  your  Pen,  and 
(  bccaufe  that  is  the  laft  number)  fet  down  the  odd  3  d.  under  the  place  of  pence,  and 
(  feeing  you  find  two  pricks  in  the  line  of  pence,  therefore  )  carry  2  /.  to  the  place  of 
(hillings;  faying,  is.  which  1  carried  and  12/.  is  1 4 s.  and  9  s.  is  23/.  which  is  1  li. 
and  3  s.  remaining;  make  a  prick  againft  9,  and  going  on,  fay,  3 s.  and  1 6s.  is  19/. 
which  (feeing  there  arc  no  more  numbers  to  be  added,  and  being  alio  lefs  than  20;.  ) 
fet  under  the  line,  and  finding  one  prick  in  the  line  of  fnillings,  therefore  carry  one 
to  the  place  of  pounds;  faying,  1  which  I  carried  and  3  is  4,  and  1  is  5,  and  7  is  12; 
fet  down  the  2  under  the  line,  (as  in  Addition  of  Niunbcis  of  one  Denomination,) 
and  carry  one  to  the  next  row;  laying,  1 1 hat  I  carried  and  1  is  2,  and  2  is  4,  and  3^ 
is  7,  which,  being  the  laft,  fet  down,  and  fo  the  total,  or  grofs  Sutnm  is  72/;.  19;. 
3d.  1  7. 


Ex.t 
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Example  1.  Let  the  numbers  to  be  added  be  29//.  1 6s.  8  d.  31  li.  17/.  9  d.  81//'. 

13  11  d.  and  let  it  be  required  to  find  the  total,  or  grofs  funurj.  Here  in  this 

Example  the  lcaft  Denomination  is  pence,  therefore  begin  with  them, 
and  fay,  1 1  d.  and  9^.  is  20  d.  which  is  1  /.  and  8^/.  make  a  prick  //.  s.  d. 

againft  the  9,  and  lay,  8  d.  and  8d.  is  16  d.  that  is  1  s.  and  4  d.  make  29  16. 

a  prick  agninft  the  8,  and  fet  clown  the  odd  4^.  then  (bccaufe  there  32  17.  9. 

arc  two  pricks  in  the  line  of  pence)  you  muft  carry  2  s.  to  the  place  81  13  1  ( 

of  (hillings,  faying,  i  s.  which  I  carry,  and  13  s.  is  1  5  /.  and  17  s.  is  - -  - 

32  s.  which  is  1  li.  1 2  s.  make  a  prick  agninft  17,  and  fay,  12/.  and  >44  08  °+ 

1 6s.  is  28/.  make  a  prick  agninft  id,  and  (bccaufe  there  are  no 
more  numbers  to  be  added  ,)  fet  down  the  odd  8j.  under  (hillings,  and  (feing  there 
arc  two  pricks  in  the  line  of  (hillings),  carry  2  to  the  place  of  pounds ;  laying,  2  and  \ 
is  3,  and  2  is  5,  and  9  is  14,  fet  down  4  and  carry  1  to  the  next  line  ;  and  fay,  1  and 
8  is  9,  and  3  is  12,  and  2  is  14,  Which  (becaufe  it  is  the  laft)  you  let  down,  fo  is 
the  total,  or  grefa  fumm  144/i.  8 s.  4 d. 

Other  Examples  for  P  rail  ice. 
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II.  ADDITION  of  Troy  weight. 

Troy-weight  is  a  weight  ufed  in  England,  by  the  which  is  weighed  Bread,  Gold,  Sil¬ 
ver,  Pearl,  &c.  the  1110ft  nfual  denominations  of  which  weight  arc  Pounds,  Ounces ,  Pen¬ 
ny-weights,  and  Grains ;  of  which 

24  Grains  ‘p  f  1  Penny-weight, p  C  pw. 

20  Penny-weight  S  make  1  Ounce,  thus  charattercd,  P  oh. 

12  Ounces  j  C  1  Pound,  j  c  lb. 

For  a  Grain  we  write  gr. 

The  Addition  of  Troy-weight  (and  confequently  of  any  other  weight  or  meafure 
whatfoever,  either  domcftick  or  foreign)  differeth  nothing  at  all  from  the  Addition 
of  Englilh  Coin  laft  taught,  if  the  affinity  of  one  denomination  to  another  be  firft 
known. 

For,  whereas  in  Money,  bccaufe  \id.  make  is.  you  therefore  obferve  how  many 
twelves  there  are  in  the  addition  of  your  pence,  and  for  every  12  you  add  1  dulling 
to  the  place  of  (hillings;  fo  in  the  Addition  of  Troy-weight ,  knowing  that  24  gr.  make 
one  penny-weight ,  you  muft  therefore  in  the  addition  of  Grains  of  ’Troy- Weight  obferve 
how  many  times  24  you  find  in  your  line  of  Grains,  and  for  every  24,  carry  one  to 
the  place  of  penny-weights ;  likewife,  in  the  addition  of  penny-weights ,  you  muft  confi- 
der  how  many  times  20  is  contained  in  your  line,  and  for  every  20  carry  one  to  the 
place  of  ounces,  (bccaufe  20  penny-weights  make  an  ounce;  )  alfo,  in  the  addition  of 
Ounces  Troy,  you  muft  obferve  how  many  times  12  you  find  in  your  line  of  ounce t, 
and  (or  every  1 2  carry  one  to  the  place  of  pounds ;  then,  laftly,  add  your  pounds  to¬ 
gether,  as  numbers  of  one  denomination. 

Example :  Let  the  numbers  to  be  added  together  be  7  lb.  1 1  on.  1 3  pw.  1 9  gr.  6  lb. 
7  ou.  id  pu\  1 9  gr.  3  lb.  i  on.  9  pw.  6 gr.  place  your  numbers  as  in  Addition  of 
Money,  each  under  other,  according  to  their  refpective  denomi¬ 
nations,  as  in  the  margin  ;  then  draw  a  line  under  them,  and  be-  lb.  on.  pw.  gr. 

gin  your  Addition  with  the  lcaft  denomination  firft,  viz..  Grains,  7  11.13  *9 

laying,  6 gr.  and  1 9 gr.  is  25 gr.  which  is  obc  penny-  weight  and  6  07.  16.  19. 

one  grain  ;  make  a  prick  againft  19,  and  carry  the  odd  grain  to  3  07  09  06 

the  number  above,  laying,  1  gr.  and  i9gr.  is  20 gr.  which  (be- - 

caufe  it  is  lefs  than  one  penny-weight)  fet  under  the  line;  then  18  02  19  20 

finding  one  prick  in  the  line  of  grains,  therefore  carry  one  to 
the  place  of  penny- weights,  faying,  1  and  9  is  10,  and  16  is  2 6,  which  is  1  ounce  and 
6 pw.  make  a  prick  againft  16,  and  fay  6  and  13  is  191  which  (being  lefs  than  an 
ounce)  fet  under  the  line;  then  for  the  one  prick  tarry  1  to  the  place  of  ounces, 

faying. 
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faying*  i  and  7  is  8,  and  7  is  15,  which  is  1  pound  and  3  ounces ;  make  a  prick  at  7, 
and  fay,  3  and  1 1  is  14,  which  is  1  pound  and  2  ounces  •,  make  a  prick  again!!  1 1,  and 
fet  down  the  2  ounces,  and  for  the  two  pricks  carry  2  pounds  to  the  place  of  pounds  i 
faying,  2  and  3  is  5,  and  6  is  u,  and  7  is  18,  which  fet  under  the  place  of  pounds  j 
fo  is  your  Addition  ended,  and  the  fumm  is  1  Mb.  1  oh.  19  pw.  20  gr. 

Other  Examples  for  Pr  atlice. 


lb. 

OH. 

pw. 

gT* 

lb. 

0M. 

pw. 

£r- 

lb. 

on. 

pw 

gr- 

32 

9- 

12 

15 

0 

IO 

*7 

1 1 

6 17 

09. 

18. 

23. 

«7 

1  I. 

6 

9* 

O 

5. 

0 

5 

54 

1 1 . 

03 

1 5 

34 

8. 

>5- 

10 

0 

O 

1 9* 

8. 

12 

05 

19. 

o4. 

8 

10 

4 

_ 7 

O 

5 

2 

>9 

96 

10. 

I  2 

20 

94 

3 

18" 

18 

1 

10 

>9 

19 

792 

02 

14 

1  5 

III.  ADDITION  of  Avoirdupois  little  weight. 

There  is  another  kind  of  weight  molt  commonly  ufed  in  England,  called  Avoirdupois 
little  weight,  by  which  is  weighed  all  forts  of  Wares  or  Mercliandifc,  garblable,  as 
Sugar,  Pepper ,  Cloves,  &c.  This  weight  is  commonly  divided  into  thclc  denomina¬ 
tions,  Pounds,  Ounces ,  and  Drams,  of  which 


15  Drams  1  m  k  J  1  Ounce  7 
1 5  Ounces  f  C  c  1  Pound  j 
For  a  Dram  we  write  dr. 


thus  chara&ercd  ■ 


In  the  Addition  of  Avoirdupois-weight,  you  mufl:  obferve  the  very  lame  method  and 
order  as  in  Money  and  Troy-weight,  having  due  refyeft  to  the  quantity  of  the  denomi¬ 
nations  as  in  the  Addition  of  drams ,  to  make  a  prick  at  every  i5,  letting  down  the 
remainder,  and  for  ever  prick  carrying  an  unite  to  the  next  place.  The  preceding 
Rules  being  fo  copious  in  this  particular,  I  fhall  forbear  to  make  any  verbal  illuftra- 
tion,  but  only  give  you  fome  Examples  ready  wrought,  together  with  the  1110ft:  ufual 
parts  into  which  the  Weights  and  Me  afar  es  now  ufed  in  England  are  divided  y  which  to 
the  ingenious  will  be  fufficicnt. 

Examples  of  Addition  of  Avoirdupois  little  weight. 


lb. 

CH» 

dr. 

lb. 

OH. 

dr. 

lb. 

OH. 

dr. 

lb. 

OH. 

dr. 

12 

11. 

09 

0 6 

l3> 

07 

575 

*5* 

12. 

825 

12. 

07 

75 

05 

12. 

05 

09. 

12 

734 

1 1. 

10 

531 

07. 

I  I. 

32 

10. 

00 

06 

03 

09. 

29 

’  *3 

14. 

312 

13 

12 

91 

07. 

>3- 

IO 

00 

OO 

68 

04. 

1  r. 

44 

1  I. 

03. 

32 

>3 

07 

°S_ 

07 

09 

12 

1 1 

12 

89 

04 

•3 

245 

00 

09 

34 

02 

OS 

1422 

09 

1 1 

1904 

Ol 

14 

IV.  ADDITION  of  Avoirdupois  great  weight. 

There  is  a  weight  commonly  ufed  in  England ,  by  which  is- weighed  all  commodities 
that  are  fold  by  the  hundrpd,  as  Gorins,  IVool,  Fiefs,  Butter ,  Chcefe ,  and  the  like,  the 
which  hundred  weight  comaineth  1 12,  pounds,  and  the  hundred  weight  is  divided  into 
Quarters,  Pounds,  and  Ounces ;  fo  that 

1 5  Ounces  0  C  1  Pound,  p  Clb. 

28  Pounds  make  1  Quarter  of  a  Hundred,  S  thus  charaftercd,  qr. 

4  Quarters  3  C  1  Hundred  weight,  j  C  C. 

For  an  Ounce  we  write  on. 


C. 

qr. 

lb. 

ou. 

c. 

qr. 

ib. 

OH. 

c. 

qr. 

lb. 

ou. 

37 

3. 

21 

12. 

s 

I 

o? 

07 

763 

1. 

26. 

1 1. 

9 

I 

06 

03 

3 

2. 

18. 

06. 

>49 

2 

19. 

03 

33 

2 

20. 

OO 

0 

1 

05 

08 

68 

3* 

Ol 

>4* 

10 

O 

OO 

OO 

1  ( 

3- 

04 

00 

18 

0 

24 

09 

12 

3- 

07 

03 

5 

1 

10 

°S 

95 

3- 

27^ 

02 

103 

2 

27 

02 

27 

r 

78~ 

10 

1095 

O 

»s 

07 
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1  might  farther  proceed  to  give  you  Examples  of  Addition  of  common  Mu- 

r„m  viz.  of  Aow  Mcufum,  Liquid  Metres,  and  Dry  Mcufimr,  as  a  fo  of 
Motion.  &c.  but  the  preceding  Examples  being  of  fufficicnt  extent,  I  (hall  forbcai  to 
uouhle  cither  my  felf  or  the  Reader  with  that  which  I  conceive  fuperlluous :  Only 
before  I  leave  Miim,  I  will  give  you  a  brief  view  of  the  molt  ulual  Mcufum  uled 
in  England,  which  take  as  followcth. 

V.  Of  Liquid  Mcafures. 

Liquid  Mcafures  arc  thofe  by  which  all  forts  of  Liquid  Subftanccs  arc  meafurcd  of 
which,  (  according  to  the  Statute  of  1 2  Hen.  7.  chap.  5.)  a  Pint  is  the  lcaft, from  w  hit h 
the  greater  Liquid  Mcafures  are  deduced,  according  as  is  exprefled  in  the  Table  lol 

lowing :  „  _ 

2  Pints  T  Tt  Quart. 

2  Quarts  >  Pottle. 

2  Pottles  1  Gallon.  . 

8  Gallons  1  Firkin  of  Ale,  Sopc,  or  Herrins. 

9  Gallons  1  Firkin  of  Beer. 

10  Gallons  ,  J  1  Firkin  of  Salmon,  or  Eels. 

a  firkins  ^  makc  ^  1  Kilderkin. 

2  Kilderkins  *  Barrel. 

42  Gallons  1  Tierce  of  Wine. 

63  Gallons.  1  Hoglhcad. 

2  Hogfheads  >  Pipe  or  Butt. 

2  Pipes  or  Butts  l  1  Tun  of  Wine. 

VI.  Of  Dry  Meafurcs. 

Dry  Meafurcs  arc  thofe  by  which  all  kind  of  Dry  Subftances  are  meafured,  as  Corn] 
Salt ,  Coles,  Sand ,  &c.  of  which  a  Pint  is  the  leaft. 

2  Pints  1  C  1  Quart. 

2  Qjiarts  I  |  1  Pottle. 

2  Pottles  1  j  1  Gallon. 

2  Gallons  I  |  1  Peck. 

4  Pecks  make  i  1  Bulliel  Land  Meafure. 

5  Pecks  j  1  Bulhel  Water  Meafure. 

8  Buflicls  j  1  Quarter. 

4  Quarters  |  1  Chaldron. 

5  Quarters  k  1  Wey. 


VII.  Of  Long  Meafurcs. 

Long  Meafure  is  that  by  which  is  meafured  Cloth,  Land,  Board,  Glafs,  Pavement , 
Tape  ft  ry ,  &c.  of  which  Mcafures  (according  to  the  Statute  of  33  £<A  1.  and  25  El.  ) 
a  Barley  Corn  is  the  leaft :  So  that 


3  Barly  Corns 
1 2  Inches 
3  Feet 

3  Feet  9  Inches 
6  Feet 

5  v  Yards,  or  i5  Feet 
40  Perches 
8  Furlongs 


I  'r 

f  j.  make  « 


1  Inch* 

1  Foot. 

1  Yard. 

1  Ell. 

1  Fathom. 

1  Pole  or  Perch. 
1  Furlong. 

1  Englifli  Mile. 


VIII.  Of  Time. 

Time  confiftcth  of  Tears,  Months ,  Weeks,  Days ,  Hours,  and  ATtnutes:  So  that 

5o  Minutes  r  1  Hour. 

24  Hours  ff  \  1  Day  Natural. 

7  Days  >  make  <v  1  Week. 

4  Weeks  K  J  1  Month  of  28  Days. 

13  Months,  1  day,  and  6  hours  J  L  1  Year. 


D 


Example  ■ 
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Examples  of  Time. 


r. 

M. 

IV. 

D. 

H. 

Min. 

r. 

M. 

W. 

D. 

//. 

Min. 

2 1 

4 

3. 

s. 

20. 

34 

68 

10. 

1. 

3 

18 

56. 

16 

9- 
1 1. 

2 

4- 

13 

21. 

15 

8 

0 

1. 

22. 

12 

3 

1 . 

6. 

9- 

16 

82 

4 

3 

5 

8. 

2 

2 

4 

0 

4 

16 

27 

9 

1 1. 

2. 

6. 

22 

18 

44 

4 

1 

0 

10 

38 

IX. 

176 

Of  Motion. 

9 

0 

3 

23 

28 

Motion  is  reckoned  by  Signs,  Degrees ,  Mimes,  Seconds,  Thirds,  &c.  Of  which 


6o  Thirds 
60  Seconds 
60  Minutes 
30  Degrees 


'  1  Second, 

>  1  Minute, 

>  1  Degree, 
,  1  Sign, 


thus  charactered  - 


Examples  of  Motion. 


Sig. 

Deg. 

* 

" 

tti 

Sig. 

Detr, 

• 

" 

9 

21 

ti¬ 

20. 

05 

it 

18 

I  7. 

2 

4 

00 

ll 

I  I 

42. 

8 

12. 

4* 

7 

20. 

0 

08. 

I? 

26 

1 1 

7 

29. 

1 

2 

4 1 

8 

21 

36 

18 

21 

9 

24 

_4«_ 

2 

21 

23 

16 

19 

42 

4 

20 

10 

5 

X.  Of  Apothecaries  Weight. 

The  Weights  ufed  by  Apothecaries  are  Grains,  Scruplei 
which 

20  Grains  '(  1  Scruple,  "1 

3  Scruples  (,  k  \  i  Drum,  C  ,  c!,ara{lclcj  , 
8  Drams  \  }  1 Ounce,  r  * 

12  Ounces^  C  t  Pound,  J 


Drams,  and  Ounces ,  of 


By  help  of  thefe  Tables,  and  the  Rules  and  Cautions  before  exprefied,  any  Man 


The  Proof  of  ADDITION. 

The  bell  Proof  of  Addition  is  by  Subtraction  but  that  (  fuppofed  )  yet  not  known 
how  to  perform,  reft  fatisfied  till  it  be ;  which,  (  as  the  fccond  Species  of  Arithmetick.) 
next  follows ,  at  the  Clofe  of  which,  the  Proofs  of  both  lhall  be  cxemplarily  demon- 
ftrated. 


CHAP.  IV. 

Of  SV  BT  K  ACT  ION. 

Dcfwition.QlU  BTR  ACTION  is  the  taking  of  one  or  more  fmall  Snmms  out  of  one 
3  greater,  as  7  s.  out  of  12  s.  or  37  iu  out  of  100//.  or  137  Feet  out  of 
983  Feet,  and  the  like. 

As  in  Addition,  the  Summs  to  be  added  may  be  either  of  one,  or  of  divers  denomi¬ 
nations,  fo  likewife  they  may  be  in  Subtraction,  and  the  manner  of  placing  them  is 
the  fame ;  for  you  mult  fet  Vnites  under  Vnites ,  Tens  under  Tens,  Hundreds  under 
Hundreds ,  &c. 


§1.  Of 
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§1.  Of  SUBTRACTION  of  Namiers  of  One  Denomination. 

Example  1.  Let  it  be  required  to  fubtraCl  234  out  of  985. 

Place  the  numbers  one  under  another,  as  you  fee  done  in  the  Mar¬ 
gin  ;  draw  a  line  under  them,  and  begin  with  the  firft  figure  towards  prom  9  8  ^ 

your  right  hand,  which  is  4 ;  faying,  take  4  from  6,  and  there  re-  Subtract  234 

remains  2  ;  place  2  under  the  line,  and  go  to  the  next  figure,  which  ;  - - 

is  3  ;  faying,  take  3  from  8,  and  there  remains  5  ;  place  5  under  the  Remains  752 

line,  and  go  to  the  next  figure,  which  is  2  ;  faying,  2  out  of  9, 

and  there  remains  7;  place  7  under  the  line,  and  your  Subtraftion  is  ended :  And 

it  is  evident  by  the  work,  that  if  you  take  234  out  of  986,  there  will  remain  752 ; 

which  you  may  thus  prove:  For  if  you  add  the  234  to  752,  you  lhall  find  the  fumin 

of  that  addition  to  be  986,  which  is  equal  to  the  whole  fumm  from  which  234  was 

fubtraCted. 

Example  2.  Let  it  be  required  to  fubtraCi  2976  out  of  96527. 

Place  the  numbers  one  under  another,  as  in  the  Margin  you  fee 
done  ;  then  draw  a  line  under  them  ,  and  begin  with  the  firft  fi-  l:rom  96527 
gtirc  towards  your  right  hand  ;  faying,  take  6  out  of  7,  and  there  Subtract  297  6 
remains  1  ;  place  1  under  the  line,  and  proceed  to  the  next  figure ;  pc„m\„s  qT*Y 
faying 7  out  of  2  1  cannot,  (wherefore  you  11111ft  always  add  [19] 
to  the  number  above,  which  in  this  Example  is  2,  and  it  makes  it  Proof  9  <5  S  2  7 
12,)  therefore  take  7  out  of  12,  and  there  remains  5  ;  place  5  un¬ 
der  the  line,  and  (  bccaufc  you  added  10  to  the  2  to  make  it  12,  you  mult )  carry  aft 
Unite  to  the  next  figure  ;  faying,  1  which  I  carried  and  9  is  10,  take  10  out  of  5, 
which  you  cannot;  therefore  you  muft  add  10  to  5,  and  it  makes  15  ;  and  lay,  10  out 
of  15,  and  there  remains  5  ;  place  5  under  the  line,  and  (becaufe  you  added  10  to  5, 
to  make  it  15,  you  muft  therefore)  carry  an  unite  to  the  next  figure;  faying,  1  which  l 
carried  and  2  is  3  ;  take  3  out  of  6,  and  there  remains  3  ;  place  3  under  the  line  ;  and 
bccaulc  there  are  no  more  figures  to  be  fubtraCted  from  the  number  above,  you  muft 
fay,  nothing  from  9  and  there  remains  9 »  fet  the  9  under  the  line,  and  your  Subtracti¬ 
on  is  ended ;  and  is  proved  by  adding  2976  to  9355 1,  which  together  make  96527. 

Other  Examples  for  Practice  proved. 

li.  Reams  of  Paper 

Lent  5  7  6  2  Bought  9765 

Paid  3 _7  8  Sold  6529 

Rejls  to  pay  5384  Vnfold  ,3236 

Proof  5762  Proof  9765 

§  II.  SUBTRACTION  of  Numbers  of  Different  Denominations. 

This  is  but  the  convcrfe  of  Addition  of  Numbers  of  Different  Denominations ;  and  to 
perform  it,  this  is  the  RULE: 

In  Subtraction  of  Numbers  of  divers  Denominations ,  you  muft  obferve  the  fame  order 
as  in  Addition  ;  namely,  to  place  every  number  in  due  order,  with  refpeCl  to  the  denomi¬ 
nation,  as  Pounds  under  Pounds,  Shillings  under  Shillings,  &c.  the  greater  number  al¬ 
ways  upper  mo  ft,  and  drawing  a  line  under  them,  begin  with  the  leaf  denomination  firft,  fub- 
tr aCling  it  from  the  line  above,  and  fetting  the  remainder  under  the  line,  as  in  whole  tium* 
bers',  but  if  the  Pence  or  Shillings  in  the  upper  row  be  [mailer  than  thofe  in  the  lower  rom> 
you  muft  add  i2d.  or  20  s.  to  the  f mailer  number,  that  fo  Subtraction  may  be  made,  as  by 
the  Examples  following  will  appear. 

Example  1.  Let  it  be  required  to  ft ibtraCl  38  li.  12s.  8d.  out  0/269H.  18  s*  iod. 

Place  your  numbers  as  in  the  Margin;  then  beginning  with 
the  leaft  denomination  firft,  (  which  in  this  Example  is  Pence,  )  //.  s,  d. 

fay,  8 d.  from  10  d.  and  there  remains  id.  fet  the  2d.  under  j,ent  269  18  10 

the  line,  and  proceed  to  the  next  denomination,  which  is  Shil-  pltjd  38  12  8 

lings;  faying,  take  12/.  out  of  18  s.  and  there  remains  6s.  v  «  — - 7 - - 

place  6  under  the  line,  and  go  to  the  Pounds  }  faying  8  out  of  9,  J  3 

and  there  remains  1 ;  place  1  under  the  line,  and  fay,  3  out  of  6, 

D  2  and 


Sheep. 
From  1000 
Take  3  9  4 
Remains  606 
Proof  1000 
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,  ,  _ .  , .  /  hcraufc  there  are  no  more  figures  to  he  fubtraAcd  ) 

fiy,  nothing  out  Of  1,  ^  there  remains  a,  which  (tt  under  the  line;  fo  is  your  Sub- 

^  Example^  Verb t  Ib'li.2 . 6 s.  rod.  mt  of  9i«li.  loyd. 

Example  ^  nu(nbcrt  in  ordcr>  a„d  beginning  with  the  Pence, 

/;  ,  A  fay,  to  A.  out  of  lA.  I  cannot,  (therefore!  muft  add  ii^. 

v  ^  ( Which  is  one  Shilling,)  to  qd.  audit  makes  but  tod. 

2628  6  "to  but  of  19  d.  and  there  remains  9/  f«  the  9 d.  Under  the  line. 

Paid  J2  hd  ( !  added  \zd.  to  yd.)  I  muft  therefore  carry  <me 

Refit  6691  13  09  t0  th>  p|ate  0f  Shillings  •,  (hying,  is.  which  I  carried,  and  16  /. 

h  1 7*.  then  17/.  ftom  Ibi.  you  canrtot  take,  therefore  you 
muft  add  *o/.  (Which  is  tortfe  Pound,)  to  10/.  and  it  makes  30/.  then  17/.  out  of 
Vo  and  there  remains  its.  ft*  13  under  the  line,  and  carry  one  to  the  place  of 


which  1  carry  and  6  is  7i  take  out  of  3  you  cannot,  but  7  out  of  1 3?  and  there  re¬ 
mains  6 :  place  6  under  the  line,  and  carry  One  to  the  next  row  *  faying,  1  and  2  li 
3t  take  3  from  9,  and  there  remains  6  *  place  6  under  the  line,  fo  is  your  fubtradtioA 

ended,  and  the  remaifiaet  is  6691 /i.  13  j.  9</. 

Example  3  Supptfe  *  Mari  had  lent  to  another  Man  1000 11.  and  that  the  borrower  had 
paid  thereof  at  onetMil  7  H.  *  mother  tiM  43oli.  10S.  and*  a  third  payment  soli. 
and  the  CrtduOhV  Would  krioW  how  much  he  hath  received ,  and  how  much  u  owing  of  hie 

.  Place  the  numbers  as  here  you  fee ;  firft  the  fuirirft 

nk  of  money  lent,  and  draw  a  line  under  it  *  then  fet  the 
Money  lent  20oo_oo_qo  fumms  paid  at  feVrerai  tjmw  one  lltlder  another,  and 

Paid  at  fe.  C  127  00  00  draw  a  line  under  them  *,  then  add  all  the  fumms  which 


Money  lent 

Paid  At  fe- 
veral  times* 

Paid  in  all 
Refs  to  pay 


li. 

s. 

d. 

1000 

00 

00 

r  127 

00 

00 

<  430 

10 

00 

C1Q_ 

00 

00 

607 

10 

00 

392 

10 

00 

draw  a  line  under  them*,  then  add  all  the  fumms  which 
have  been  paid  at  fevetat  times  together,  which  make 
607  ft. 10  *•  which  is  the  fumm  which  the  Debtor  hath 
paid  in  all*  then  iubtrad  this  607ft.  10/.  from  1000 ft. 
and  there  will  remain  39 2  ft*  ioj.  and  fo  much  is  ftiil 
Owing  to  the  Creditour. 


Other  Examples  for  Pratticc. 

It.  s.  d.  ft-  '•  d.  q. 

Lent  2601  13  oO  Lent  3625  16  08  03 

Paid  98  07  09  r  100  00  ob  00 

Re(ls  2503  05  09  PaMatfe-Jtt6  10  06  02 

- — — - - - - T*  veral  times  j  039  12  09  02 

ft.  S.  Iff.  £  10Q  QQ  0Q  QQ 

Owinv  tn  all  ICO  00  00  ..  .  _  — — - - : - 

lJm  M  )6  to  ctf  PmdM.lt  i7t  _o$  04  oo 

I. pojr  63  09  06  3»4S>  >3  64  03 

7fce  Proof  of  Subtraction. 

The  Proof  of  Subtraction  is  performed  by  Addition,  for  adding  the  number  to  be 
fubtratted  to  the  remainder,  the  fumm  of  them  muft  be  equal  to  the  humber  given, 
if  you  have  truly  wrought:  As  in  the  firft  Example  of  numbers  of  one  denomination, 

The  number  given  is  *  986 

The  number  to  be  fubtracled  is—z  3  4 

The  remainder  is  — . . 752 

Proof - ■ - - - *  986 

Id  the  humber  to  be  fubtrafted  234*  to  the  remainder  732,  the  fumm  of  theta  ii 
Vw6,  equal  to  the  number  given* 


Examples 


I.  Of  Money.  2-  °f  Troy-weight. 


li. 

T. 

d. 

li. 

s. 

d. 

lb. 

OH. 

/w-  .T- 

Lent  62 

l8 

09 

Borrowed  1 00 

00 

00 

Bought  of  Silver  7 

1  l 

13  19 

Paid  37 

»9 

06 

Paid 

36 

1 3 

_£4 

Sold 

_°7_ 

03-05 

Refit  24 

•9 

~Q3 

Due 

63 

06 

08 

Vrtfold  2_ 

04 

!◦  14 

Proof  62 

18 

09 

Proof 

100 

00 

00 

Proof  7 

1 1 

13  19 

3.  Of  Avoirdupois 
great  weight. 

C.  q.  lb.  oh. 
Bought  37  3  21  11 

Sold  13  1  23  06 

Refit  ft4  2  27  of 

Proof  37  3  22  XI 


4.  Of  Avoirdupois 
little  Weight . 

lb.  on.  dr. 
Bought  84  12  13 

Sola  26  08 _ n 

Refit  "58  04  Q* 
Proof  84  12  13 


5.  Of  Time. 

D.  h.  min , 
From  1 364  23  50 
Takf  76  09  22 
Refit  288  T4  28 
Proof  $6  4  23  50 


6.  0/  Motion. 


Trow  6  24  12  16  28 

Subtract  Z  12  It  14  20 

Refit  4  12  01  o»  08 

Proof  6  24  12  16  28 


Sig.  Deg.  '  " 

Trow  8  16  14  12  21 

Subtract  4  20  18  40  38 

3  2S^  55  3 1  43 

Proof  8  16  14  12  21 


§  III.  Queftions  performed  ly  Addition  and  Subtraction. 

Queftion  1.  What  number  is  that  which  being  added  to  376  jhall  make  1000  ? 

Sffctraft;  376  from  1000,  the  remainder  is  624,  the  number  fought. 

Qoeiftion  2.  What  number  of  Poundtt  Shillings ,  and  Pencty  tmtfi  be  added  to  3 6  li.  1 7  s. 
3  d.  to  make  that  fumm  up  100  li. 

Subtra&36ft.  17*.  3  d.  from  100 ft.  the  remainder  is  63ft.  it.  9d.  which  added 
to  36  li.  17  j.  3  d.  makes  100  ft. 

Quelttoh  3.  In  the  year  of  our  Lord  1440,  the  famous  4rt  or  Myfiery  of  Priming  was 
invented,  1  would  know  how  long  it  is  fince  that  time  to  this  year  of  our  Lord  1690., 

From  1690  fubtraft  14^0,  the  remainder  is  250,  and  fo  many  years  arc  expired 
fince  Printing  was  invented. 

Queftion  4.  jin  Army  confifting  of  13721  Nor  ft,  and  26850  Foot }  in  an  Engagement 
there  wert  fiain  3760  Horfe ,  /fm/7523  Foot  *  the  Queftion  #x,  how  many  were  flam  in  all f 
and  how  many  Horfe ,  and  how  many  Foot ,  efcaped. 

From  the  1372 1  Horfe  that  went  out,  fubttaft  the  3760  that  were  flain,  there  re¬ 
mains  996!,  and  fo  hiany  Horfe  efcaped  *  alfo,  from  the  26850  Foot  which  went  out, 
fubtradt  the  7523  which  were  flain,  and  there  remains  19327,  the  number  of  Foot 
Which  efcaped  *  and,  by  adding  the  3760  Horfe  which  were  (lain,  to  the  7523  Foot 
that  were  flain,  their  total  is  11283,  and  fo  many  were  flain  in  all. 


§1V*  ADDITION  and  SUBTRACTION  of  Integers  Geo ■ 
metrically  demonflrated. 

I.  For  ADDITION . 

The  Dcmonftration  of  Addition  of  Integers  depends  upon  this  Axiom,  vie. 
The  Whole  is  equal  to  all  its  Parts  taken  together. 


And 


Book  I. 


N  A.TVRAL,  or  VV  LG  A  It, 

&  I*  5  R  And  this  is  evident  from  this  Figure, 

:  ;  :  I  •  •  where  the  Square  A  BCD,  each  iidc 

:  j[  s  l  j  whereof,  asAI),  ID,  DC,  and  C  A, 

3,  a*M,Ha:i>'MM  :*•—•••  contains  feven,  let  them  be  Feet,  Yards, 

\  \  \  :  :  *■  Perches ,  Aercs.  c re.  in  length,  then  doth 

j* - ;  ;  ! :■■■■—  the  whole  Superficies  A  BCD,  (as  a 

:  •  j  7  j  :  Plain, )  contain  49  Squares  of  the  fame 

. „• . . . . . .  Meafurc.  Let  the  whole  Superficies  A  B  C  D 

:  :  j  &  ;  •  be  divided  into  any  two  parts  by  the 

. JiiMii..s . ■ . &  ;  ;  I  Line  L  K,  as  into  A  1.  K  C,  and  L  B  D  K  ; 

:  rj jo  i  :  I  and  a8a'ni  ^cc  ALKC  be  divided  into 

=  j  . ■ . • .  two  other  parts,  viz,  into  ALEF,  and 

*  j . T‘  !  *  !  7  EFCK^  alfo ,  let  L  B  D  K  be  divided 

:  j  •  . [ . into  two  other  parts  LBG  I,  and  G I  DK, 

. *;*•••""; . : . j""*”  1  fay,  that  thefe  Four  Parrs  arc  all  of  them 

If:  !  j  together  equal  to  the  Whole  Square  A  B 

Cy - 1 -  3  '  jo  C  D  ;  for  the  fide  of  the  Square  being  7, 

that  multiplied  in  it  felf,  ( or  rather,  in 
this  cafe,  feven  (evens  added  together,  )  makes  for  the  Produll  or  Total  49,  and  fo 
mnnv  final  1  Squares  arc  there  contained  in  the  Whole  Square  A  B  C  D, 

Now  the  Parts  into  which  the  Square  A  BC  D  is  divided  arc, 


►  which  contains  <  , 

► 

Their  Summ  49 


-  Little  Squares. 


Which  is  equal  to  the  Number  of  Little  Squares  contained  in  the  Whole  Square 
A  B  C  D,  which  was  to  be  demonftrated. 

II.  For  SVBT  R  ACTIO  N. 

This  is  but  the  Converfc  of  the  Demonftration  of  Addition ,  and  depends  upo? this 

Theorists . 

If  from  the  Whole  ( of  any  diviflle  thin g  )  fever al  equal  or  unequal  Parts  he 
taken  one  jrom  the  other  fucccftivclyf  till  at  lajt  there  remains  nothing  thofe 
Parts  fo  f uh trailed,  being  added  together,  fhall  he  equal  to  the  Whole . 

The  Whole  Square  A  B  C  D  is  49 
/•ALEF  8  j  >-41 

From  which  if  you  fubtraft  J  E  F  C  K  20  (  .  ...  ■  J  21  ( 

the  Part  /  LB1G  i z  Y thcrc  w,1> tcraain  j  9C 

*-GIDK  qJ  C 

The  Summ  49  Remains  o 

Hence  it  is  evident,  that  if  from  the  Whole  all  the  Parts  are  taken  one  from  each 
others  remainder,  there  at  the  laft  remains  nothing,  and  therefore,  All  the  Parts  to¬ 
gether  arc  equal  to  the  Whole ,  which  was  to  be  demonftrated. 


CHAP.  V. 

Of  MV  LT  IP  LIC  ATI  ON. 

§.  I.  Ikjmitb.n.  ■\^TULTIPLICATION  is  that  part  of  Arithmetic!:  which  teacheth  how 
,  .  .  w  .  ATX  to  incrcafe  one  number  by  another,  fo  that  the  number  produced 

by  their  Multiplication ,  (hall  contain  one  of  the  numbers  multiplied,  fo  many  times  as 
t  here  are  Vmtes  contained  in  the  other.  Multiplication  may  fitly  be  termed  a  Compen¬ 
dium  of  Addition,  lor  that  it  performed  at  one  operation  the  fame,  which  to  effedt  bv 
Addition  would  require  many  j  for  inftancc :  If  it  were  required  to  know  how  much 


Tart  J. 


ARITHME  TICK 


is  7  time  5,  to  perform  this  by  Addition,  I  muft  fet  feven  fives,  or  five  fever, s,  one  un¬ 
der  another,  and  adding  them  together,  I  fhall  find  that  cither  of  their  Totals  (hall  con¬ 
tain  35  >  but  this  by  Multiplication  is  performed  with  far  more  brevity,  as  by  Examples 
hereafter  (hall  appear. 

Before  you  enter  upon  the  Practice  of  Multiplication,  it  is  nccefiary  to  remember  the 
Produft  produced  by  the  multiplication  of  any  one  of  the  nine  Digits,  by  any  other  of 
the  fame  ;  as  readily  to  know,  that  4  times  5  is  20,  6  times  7  is  42,  2  times  9  is  18 
7  times  9  is  <53,  8  times  9  is  72,  &c.  which  this  Table  following  will  plainly  declare’ 
and  muft  be  perfedtly  learned  by  heart,  before  you  attempt  to  multiply  great  numbers’ 

This  Table  is  thus  to  be  read :  In  the  two  outermofl 
Rows  or  Coi urns, towards  each  hand, and  alfo  at  the  top 
of  the  Table, you  have  the  nine  Digits  in  bigger  Figures 
than  the  reft  ;  the  Figures  in  the  firit  Column  begin¬ 
ning  with  1,  and  fo  proceeding  by  2,  3,  4,  &c.  to  9. 
thofe  at  the  top  of  the  Table  beginning  with  9  to¬ 
wards  the  left  hand,  and  fo  backwards  by  8, 7, 6,  ere, 
to  1  at  the  right  hand. 

Now  if  by  this  Table  you  would  know  how  much  8 
times  7  is,  find  8  among  the  great  Figures  at  the  head 
of  the  Table,  and  look  down  that  Row  or  Column ,  till 
you  come  againft  7  of  the  great  Figures  in  either  of  the 
outermofl;  Columns ,  againft  which  you  fliall  find  56, and 
fo  much  is  8  times  7,  or  eight  multiplied  by  7. 

In  the  fame  manner  you  may  find,  that  7  times  9  is  63,  5  times  6  is  30,  3  times  4  is 
12,  and  fo  of  any  two  of  the  nine  Digits.  .  "  * 

In  Multiplication  there  are  three  Terms  or  Denominations  commonly  ufed.  that  is 
to  fay. 

The  Multiplicand ,  the  Multiplier ,  and  the  Product. 

The  Multiplicand  is  the  number  to-be  multiplied. 

The  Multiplier  is  the  number  by  which  the  Multiplicand  is  multiplied  :  and 
The  Produll  is  the  number  which  is  produced  by  the  multiplication  of  the  Multiple 
cattd  and  the  Multiplier  together.  1 

Thus,  if  it  were  required  to  multiply  8  by  7,  here  8  is  the  Multiplicand,  7  the  Multi¬ 
plier,  and  5 6  is  the  Produll,  for  8  times  7,  or  7  times  8  is  5 6. 

In  Multiplication  it  mattercth  not  which  of  the  two  numbers  is  made  the  Multiplicand 
or  which  the  Multiplier ,  for  the  Produll  produced  by  cither,  will  be  the  fame;  but  the’ 
ufual  way  is  to  make  the  Greater  number  the  Multiplicand ,  and  the  Leffier  number  the 
Multiplier:  And  to  perform  Multiplication ,  this  is  the  RVLE  : 

The  numbers  to  be  multiplied  muft  be  fet  one  under  another ,  viz.  the  Multiplicand  (or 
great  number )  above ,  and  the  Multiplier  (or  lejfer  number )  below  the  laft  figure  of  the  Mul¬ 
tiplier,  under  the  laft  figure  of  the  Multiplicand  •,  then  draw  a  line  under  them ,  and  ( having 
learned  the  preceding  1  able  perfeftly  by  heart)  multiply  every  Digit  of  the  Multiplier 
into  every  Digit  of  the  Multiplicand,  fet  ting  the  feveral  Produlls  under  the  line :  then  ha- 
{wjhedyour  Multiplication,  draw  a  line,  and  add  all  the  Produll s  together, and  the  fumm 
of  thofe  Produll  s  is  the  general  Produft:  of  the  whole  multiplication ,  as  bp  the  following  Exam¬ 
ples  will  appear  .•  's 

Example  1 .  Let  it  be  required  to  multiply  73 <J  by  7. 

Firft,  write  down  735  the  Multiplicand,  and  under  it  7  the  Multiplier, and  under  them 
draw  a  line  :  then  multiply  7  into  every  Digit  of  the  Multiplicand;  faying,  7  times  5  is 
42 ;  place  2  under  the  line,  under  7,  and  for  the  four  tens  keep  4 
m  mind :  then  fay  again,  7  times  3  is  2 1 ,  and  4  which  I  kept  in  7i6  Multiplicand 

£  5  V  Pbcc  .5  under  the  line  and  keep  the  two  tens  in  7  3  *  Sr i  lier 

mind  .  then  fay  again,  7  times  7  is  49,  and  2  which  1  kept  in _  ^ 

niind  is  51 ;  place  1  under  the  line,  and  the  5  tens  kept  in  mind  5  »  5  2  Product 
( bccaufe  there  are  no  more  figures  to  be  multiplied  )  fet  down 
under  the  fine  alio ;  fo  is  the  work  ended,  and  the  Produft  of  this  multiplication  is  5 1 52. 
fl,i  hr?  CXample  t].lc  Multiplier  conlifted  but  ofo pc  Digit ,  we  are  now  to 

figTrchniic^foTe"rf'/C,W  18  pcrformcd*  whcn  thc  Multiplier  confiit9  of  more  than  one 
Example  2.  Let  it  be  required  to  multiply  5704  by  37. 

Phc* 


\ 


*l£lj  7l6lfl4Uiii 1 

_i_|  1 8  1  6  14  I  2j  1  oj  8  6  4  |  x 
3J27  24  21^  |8| 1 5! 9  ]f  j  J 
_ll  32  i?  H'2o|l6  n. 

_!  il  +5*  3J_  3o|2s|2o  15  7o||  ^ 
A  H 1?  30J24 18  i2'j  6 

2.  61 in  ii  is!2f  *±  u  7 

72  64  56  48  40I32  2^  16  8 
[ 9  81  72  6;  54  +13®7._I^J j?" 


NATURAL,  or  V  V  LG  A  R, 
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Place  vour  numbers,  and  draw  a  line  under  them  as  you  fee  in  the  Margin :  Then 
begin  your  Multiplication  in  this  manner ;  faying,  7  times  4 
Multiplicand  5704  is  28  \  fet  8  under  the  line,  and  keep  two  tens  in  mind : 
Multiplier  3  7  then  fay,  7  times  nothing  is  nothing,  but  the  two  tens  in  the 

- 777  nlind  is  2  *  fet  2  under  the  line :  then  fay  7  times  7  is  49 ; 

3  9  9  fet  9  under  the  line,  and, keep  4  in  mind :  then  laftly,  fay,  7 

-IJ?  — — —  times  5  is  35,  and  4  in  mind  is  39;  which  being  the  laft 

Produtt  21  1048  number  to  be  multiplied ,  fet  down  under  the  line  }  fo  is 
the  multiplication  of  one  of  the  Digits  (namely  7  )  finifhed.  .  .  - 

Then  begin  to  multiply  the  fecond  Digit-,  faying,  3  times  4  is  1 2 ;  place  2  in  the  fe- 
cond  line  one  place  towards  the  left  hand,  and  keep  1  in  mind :  then  fay,  ?  tunes  no¬ 
thing  is  nothing,  but  1  in  mind  is  1  fet  down  1  by  the  2  m  the  fecond  line :  Thirdly, 
fay  3  times  7  is  2 1 :  place  1  in  the  fecond  line,  and  keep  the  two  tens  in  mind :  Laftly, 

lay,  3  times  5  is  1 5,  and  2  is  17 ;  which  17  (becaufe  there  arc  no  more  figures  to  be 

multiplied)  place  in  the  fecond  line  alfo.  ,  . 

Having  thus  done,  draw  a  line  under  them,  and  add  thefe  two  lines  together,  as  m 
common  Addition  of  numbers  of  one  denomination }  faying,  8  is  8}  place  8  under  the 
line:  then  fay,  2  and  2  is  4 ;  place  4  under  the  line:  then  fay,  1  and  9  is  10  ^  place  a 
cipher  under  the  line,  and  carry  one  to  the  next  place ;  faying,  1  and  1  is  2,  and  9  is 
1 1 :  place  1  under  the  line,  and  carry  1  to  the  next  row ;  laying,  1  and  7  is  8,  and  3  is 

1 1}  place  1  under  the  line,  and  carry  1  to  the  next  place  *,  faying,  1  which  1  carry  and 

1  is  2,  place  2  under  the  line}  and  fo  is  your  Multiplication  ended,  and  the  product  is 

2 1 1 048. 

Example  3.  Let  it  be  ref  tired  to  Multiply  573  *5  4°3*- 

Place  the  Multiplicand  and  the  Multiplier  one  under 
Multiplicand  57325  another,  and  draw  a  line  as  before }  then  proceed  to 

Multiplier  4031  the  multiplication  as  formerly *,  faying,  Eirit,  2  times 

- — - 5  is  1  o }  fet  down  a  Cypher,  and  keep  1  in  mind :  then 

1  1  4  6  5  0  2  times  2  is  4,  and  1  in  mind  is  5 }  place  5  under  the 

1  7  1  9  7  S  iinq  ;  then  2  times  3  is  6  fet  6  under  the  line  :  then 

2293000  _  2  tjmcs  7  is  fet  down  4  and  keep  one  in  mind: 

Trodutt  2  3  1  1  3  4  4  o  o  then  2  times  5  is  1  o,and  1  in  mind  is  1 1 ;  which  1 1  (be¬ 
ing  the  laft)  fet  down. 

The  Multiplication  of  one  of  the  Digits  being  finifhed,  proceed  to  the  Multiplication 
of  the  next  •,  faying,  3  times  5  is  1  $ }  fet  down  5  in  the  fecond  line, a  place  more  to¬ 
ward  the  left  hand,  and  keep  1 :  then  3  times  2  is  6,  and  1  kept  is  7  \  fet  down  7 :  then 
3  times  3  is  9,  fet  down  9 :  then  3  times  7  is  21;  fet  down  1  and  keep  2  in  mind :  then 
3  times  5  is  1 5,  and  2  in  mind  is  17  }  which,  being  the  laft,  fet  down  alfo. 

Two  of  the  figures  of  the  multiplier  being  finifhed,  proceed  to  the  third,  which  (in 
this  example)  being  a  cypher,  you  may  wholly  negled,  and  proceed  to  the  multiplica¬ 
tion  of  the  fourth  figure }  only  remember  to'  remove  the  Produtt  of  the  fourth  figure 
one  place  more  to  the  left  hand,  or  place  one  cypher  in  the  place  where  the  firft  figure 
fhould  have  ftood,  had  it  been  a  Figure,  as  in  the  example  you  may  fee }  for  the  cy¬ 
pher,  though  it  need  not  be  written  down,  yet  it  muft  keep  its  place,  and  the  figures  fol¬ 
lowing  muft  be  removed  a  place  farther. 

Then  for  the  Multiplication  of  the  fourth  and  laft  digit,  fay,  4  times  5  is  20;  fet  down 
a  cypher,  (under  9,)  and  keep  2  in  mind  :  then  4  times  i  is  8,  and  2  in  mind  is  10; 
fet  down  a  cypher,  and  keep  1  in  mind  :  then  4  times  3  is  12,  and  1  is  13  ;  fet  down 

3  and  keep  1  :  then  4  times  7  is  28,  and  1  kept  is  29 }  fet  down  9,  and  keep  2 :  then 

4  times  5  is  20,  and  2  is  2,2  j  which  22  (becaufe  the  multiplication  is  ended)  fet  down 
alfo. 

Having  thus  multiplied  all  the  Digits  fcverally,  draw  a  line  under  their  Produtts, 
and  add  them  all  together, as  in  the  former  Example}  fo  fhall  you  find  their  general  Pro¬ 
dutt  to  be  231 134400. 

Other  Examples  for  Pratt  ice. 


Multiplicand 

Multiplier 


d  57325 

_ _ 403_*_ 

1  14650 

171975 

2293000 
2311  344°° 


73260 
4  5  °  Q  3 
219780 
3  6  6  3  00  .  . 
*93°40 
3  296919780 


355334 

3045:72 

*53§®p 


6  7  3  5  c  4  1 
___  8  6  0  2 

i  3  V  7  -  •' t*  - 
4  o  4  '  '■  -t  a  - 

5388. j 2 8 

5  7  9  3.(822  Of  7. 


Natural,  or  Vulgar ,  ARITHMETIC 

§  III.  The  He. if  on  of  the  Working  of  Multiplication, 

Multiply  426 
by  3  2  7 
2982 
852 
1  278 
139302 

The  Reafon  of  this  Operation. 


4 

2 

6 

Afultiplicand. 

3 

2 

7 

Multiplier . 

(i.)  7  times  6  is  42 

4 

2 

Firft  2 

7  times  20  is  140 

1 

4 

Second  p  Produtt. 

7  times  400  is  2800 

2 

8 

Third  J) 

(2.)  20  times  6  is  120 

1 

2 

Firft  p 

20  times  20  is  400 

4 

Second  p  Produtt. 

20  times  400  is  8000 

8 

Third  j 

(1.)  300  times  6  is  1800 

I 

1 

1 

8 

iff  ? 

300  times  20  is  6000 

6 

Second  p  Produtt. 

300  times  400  is  1 2ooco 

1 

Third  J 

The  total  Summ  of  all  [ 
the  Prod mfts  V 

1 

3 1 

9 

3 

0 

2 

The  General  Produtt. 

The  Proof  of  Afnltiplication. 

The  moft  certain  Proof  of  Afnltiplication  is  by  Divifton,  but  bccaufc  Divifm  is  not 
yet  known,  I  will  here  fiicw  a  near  way  by  which  Afnltiplication  may  be  proved }  for 
which  this  is  the  RULE: 

Afakc  a  Crofs ;  then  any  Sum  ms  being  multiplied ,  yon  may  prove  the  truth  of  your  work, 
in  this  manner :  1.  Cafl  a  way  all  the  nines  which  you  can  find  in  the  Multiplicand  ;  what 
rcmainctl)  fet  on  the  right  fde  of  the  Crofs.  2.  Cafl  away  alfo  the  nines  in  the  Multiplier, 
and  what  remains  fet  on  the  lift  fide  of  the  Crofs.  3.  Multiply  the  figures  on  each  fide  of 
the  Crols  together,  and  out  of  that  Prod uft  cafl  away  the  nines  alfo ,  Jetting  the  figure  re¬ 
maining  over  the  Crofs :  Then,  4.  Cafl  away  all  the  nines  in  the  Produtt,  and  if  the  fgurc 
remaining  be  the  fame  with  that  which  fiandeth  over  the  Crofs,  then  is  your  Multiplication 
truly  performed,  otherwife  not. 

Example  1 .  Let  it  be  required  to  prove  this  Summ  in  the 
Margin.  .  43242 

1.  Call  away  all  the  nines  in  the  Multiplicand ;  faying,  4  23  XX 

and  3  is  7,  and  2  is  9,  which  being  rejected,  there  remains  4;  T  ,  — -  5  X4 

which  fet  on  the  right  fide  of  the  Crofs  :  Then,  L  9 1 

2.  Cafl  away  all  the  nines  in  the  Multiplier  faying,  2  and  3  r-i4— 

is  5,  which  ( being  Icfs  then  9  )  fet  on  the  left  fide  of  the  9  9  4  5  2 

Crols :  Then, 

3.  Multiply  4  by  5  }  faying  ,  4  times  5  is  20,  from  which  cafl:  all  the  nines,  which 
arc  two,  and  there  remains  2  ;  place  2  over  the  Crofs :  And, 

4.  Cafl  away  all  the  nines  in  the  Produtt }  faying,  2  arid  5  is  7,  and  4  is  rr,  call 
away  9,  and  there  remains  2  }  which  cxattly  agrees  with  the  figure  over  the  Crof,  and 
demonicrates  that  the  Multiplication  is  truly  performed. 

§  IV.  Com  pend i  urns  in  Multiplication. 

i-  If  the  Multiplier  coufifi:  of  Cyphers  in  the  laft  place  or  places,  vou 
may  om:t  the  Multiplication  of  them,  and  place  the  former  figures  of  3  ?  <  7 

the  Multiplier  under  the  Multiplicand  :  Thus,  if  it  were  required  to  2000 

multiply  32157  l>y  2600  }  place  the  numbers  as  you  fee  in  the  Margin;  7 
then  multiplying  3257  by  26,  the  Product  will  be  8+682,  to  which  if  5*  ) 

you  add  two  Cyphers,  (  becaufe  there  were  two  Cyphers  in  the  Mill-  ’  ’  -4„ . 

tiphcr, )  it  will  be  8468200,  which  is  the  true  Product  of  the  Multi-  846820  9 
plication. 


3  ?  5  7 
2  6  0  0 
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2.  If  it  be  required  to  multiply  any  number  by  10,  100,  1000,  icooo,  &c.  you  have 
no  more  to  do,  but  to  add  fo  many  Cyphers  to  the  Multiplicand  as  there  arc  Cyphers 
in  the  Multiplier :  Thus,  if  you  were  to  multiply  365  by  10,  the  Product  will  he  365c ; 
or  by  100,  it  would  be  36500  3  or~by  iooaijrifc would  be  365000;  or  by  iocco,  it 
would  be  3650000. 

§  V.  Queflions  performed  by  Multiplication  only . 

Qucftion  1 .  If  a  piece  of  Land  be  236  Perches  long ,  and  182  Perches  broad,  how  many 
fquare  Perches  are  contained  therein  ? 

Multiply  236  the  length,  by  182  the  breadth,  and  the  produd  is  42952,  and  fo  ma¬ 
ny  fquare  Perches  are  contained  in  fuch  a  fquare  piece  of  Land. 

Qucftion  2.  In  a  year  there  are  365  days  natural ,  and  in  every  day  24  hours ,  how  many 
hours  are  there  in  a  year  ? 

Multiply  365,  the  number  of  days,  by  24,  the  number  of  hours,  the  produd  is 
8760  ;  and  fo  many  hours  are  there  in  a  year. 

Qucftion  3.  From  London  to  Coventry  it  is  accounted  76  miles ,  how  many  yards  there¬ 
fore  is  it  accounted  from  London  to  Coventry  ? 

Multiply  1760,  (  which  are  the  number  of  yards  contained  in  one  mile,  )  by  79,  the 
the  product  is  133760 ;  and  fo  many  yards  arc  between  London  and  Country. 

CHAP.  VI. 

Of  DIVISION. 

§1.  DfJfwbiow.TXt  VISION  is  the  juft  contrary  to  Multiplication ,  for  that  turns 
3LJ  Small  Denominations  to  Greater ,  as  Multiplication  turns  Greater 
to  Smaller y  or  (in  whole  Numbers,  of  which  only  wc  yet  fpeak  )  Divifion  is  the  as¬ 
king  how  many  times  one  Summ  is  contained  in  another,  and  the  number  which  an- 
fwereth  to  that  qucftion  is  called  the  Quotient. 

The  Number  containing,  or  which  is  to  be  divided,  is  called  the  Dividend. 

The  Number  contained,  or  by  which  the  Dividend  is  to  be  divided,  is  called  the 
Divifor. 

And  as  often  as  the  Dividend  contains  the  Divifor ,  fo  often  doth  the  Quotient  con¬ 
tain  Vnity. 

The  ways  of  performing  Divifion  are  da vers,  but  I  fliali  (hew  only  Two,  which  of 
all  others  are  the  belt;  the  one  without  cancelling  any  Figures,  and  the  other  by  cancel¬ 
ling  of  them.  • 

§  II.  The  Firft  Way  of  Divifion. 


This  kind  of  Divifion  is  very  much  ufed,  and  is  in  great  requeft  with  thofe  who 
have  moft  occafion  to  divide  great  numbers  j  the  manner  of  working  is  made  plain  by 
the  Examples  and  Rules  following. 

Example  1.  Let  it  be  required  to  divide  864  by  3. 


TV  -r  TV  J  J  Ti  •  ba  down  y°ur  numbers  as  you  fee  them  placed  in  the 
Dtvtfor  Dwtdend  Quotient  Margin,  viz..  Firft,  fet  down  864,  the  Dividend  ;  then  on 

3  ;  .  4  the  left  hand  thereof  fet  the  Divifor  3,  with  a  crooked 

- line  between  them ;  then  on  the  right  hand  thereof  make 

.  another  crooked  line,  which  muft  lcrve  to  fet  the  figures 

of  the  Quotient  in ;  fo  are  your  numbers  placed  in  due  order:  then  draw  a  line  under 
the  Dividend ,  and  make  a  prick  under  the  figure  8 ;  this  prick  ferves  only  to  fhew 
how  far  you  have  proceeded  in  your  work,  and  muft  at  every  divilion  be  removed  a 
place  farther  till  at  length  you  come  to  the  la  ft  figure  of  the  Dividend  :  your  num¬ 
bers  being  thus  placed  with  a  line  under  them,  you  arc  ready  for  the  work,  which 
muft  be  performed  according  to  the  direeftions  given  in  the  following  RV  L  E  • 

Demand  how  often  the  Divifor  may  be  had  in  the  Dividend,  and  place  that  number  in 
the  Quotient ;  then  multiply  the  Divifor  by  the  Qiotient,  and  place  the  Product  under  thr 
h”e  ’  this  Product  from  the  Dividend,  and  fet  the  Remainder  under  the 

Produft  j  then  make  *  prick  under  the  next  figure  of  the  Dividend,  and  biinf  that  fhure 
down  to  the  Remainder,  and  then  proceed  as  before,  J * 


Your 
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Your  numbers  being  placed  as  is  above  directed,  and  as 
you  fee  here  in  the  Margin,  begin  your  Divifion  thus: 

1.  Ask,  How  many  times  3  (the  Divifor )  can  I  have 
in  8,  ( the  firft  figure  in  the  Dividend?)  the  anfvver  will  be 
2  j  fet  2  in  the  Quotient,  and  multiply  2  by  3,  ( the  Divi¬ 
for,)  the  Produtl  will  be  6j  fet  6  under  the  8,  and  fub- 
trad  it  from  8,  faying,  6  from  8,  and  there  remains  2  \  fet 
2  under  6,  and  fo  is  one  figure  of  your  dividend  finilhed. 

2.  Make  a  Prick. or  Point  under  6,  ( the  fccond  figure  of 
your  Divifor ,)  and  bring  it  down  to  2,  making  it  26; 
then  ask,  how  many  times  3  can  I  have  in  26  ?  the  anfwer 
will  be  8  times  j  put  8  in  the  Quotient ,  and  multiply  8, 
by  the  Divifor  3;  it  makes  24  let  24  under  2 6,  and 
fubtrad  24  from  16 ,  and  there  will  remain  2  y  which 
fet  under  24;  fo  is  the  fccond  figure  of  your  Dividend 
finilhed. 

3.  Make  a  Prick  under  4,  ( the  laft  figure  of  the  Divi¬ 
dend,)  and  bring  it  down  to  2,  making  it  24;  then  ask, 
how  many  times  3  can  I  have  in  24?  the  anfwer  will  be 
8  times  j  put  8  in  the  Quotient ,  and  multiply  8  by  the  Di¬ 
vifor  3,  the  Produtl  will  be  24.  *  which  fet  under  24,  and 
fubtrading  it  from  the  24  above,  there  will  remain  o  j 
fo  is  your  Divifion  ended,  the  Quotient  being  288,  and 
Ihews  that  3  is  contained  in  864,  288  times. 


Divifor  Dividend  Quotient 
3  )  8  6  4  (  2 

6  Produtl 


3  )  8*4  (  28 

6  .  .  Produtl 
26  . 

2  4  Produtl 
2  . 

3  )  864  (  288 

6  .  .  Produtl 
2  6  . 

2  4 .  Produtl 
2  4 

2  4  Produtl 

o  o 


S  III.  The  Proof  of  this  Way  of  Divifion. 

The  heft  Proof  of  Divifion  is  by  Multiplication ;  for  if  you  multiply  288,  the  Quotienu 
by  3,  the  dhtfor ,  the  Produtl  will  be  864,  equal  to  the  Dividend. 

Rut  it  mav  be  otherwife  proved  by  common  Addition,  according  to  this  RVLE: 
Add  all  the  Produds  together,  and  the  Summ  of  them  (if  you  have  wrought  right )  (hall 
be  equal  to  the  Dividend.  *  4  '  J 

So  in  this  Example, 

The  Produd  5*.?  added, 


Their  Summ  is  8  6  4  equal  to  the  Dividend. 

Example  2.  Let  it  be  required  to  divide  43201  by  74. 

Set  the  numbers  in  order  as  in  the  Margin :  then,  becaufe  the  firft  figure  in  the  DL 
7> ,s  8reacer  than  4,  the  firft  figure  of  the  Dividend ,  you  muft  make  the  firft 
Prick. under  2,  the  third  figure  of  your  Dividend:  Then, 

1.  Ask,  how  many  times  74  can  I  have  in  432  ?  or  (more 

tafily;  thus,  how  many  times  7  can  I  have  in  43?  7  may  TV  .r  , 
be  had  6  times  in  43,  and  there  will  remain  1,  which  with  DlViJor  dividend  Quotient 
the  2  makes  1 2,  but  then  6  times  4  makes  24,  which  ihould  74)43201(5 
be  taken  out  of  1 2,  but  cannot,  therefore  you  cannot  have  * 

6  times  74  in  43  2  j  wherefore  fay  5  times  7  in  43  5  fet  <  370..  Produtl 

in  the  Quotient,  and  by  it  multiply  the  Divifor  74,  the  Pro-  •  6  2 

dutt  will  be  370 i  which  fet  under  432,  and  fubtrading  - 

37°  from  432,  there  will  remain  62  j  and  fo  is  the  firft 
work  finilhed. 

2.  Make  a  prick  under  o  in  the  Dividend \  and  bring  the  74)a32oi(<8 

o  down  to  62,  making  it  620  ;  then  ask  how  many  times  7  "  C5 

7  can  be  had  in  62,  the  anfwer  will  be  8  times;  put  8  in  370..  Produtl 

the  Quotient  and  multiplying  74  by  8,  the  Produtl  will  be  61  ° 

592,  which  fubtrad  from  620,  and  there  will  remain  28 :  1 9  2  Produtl 

fo  is  the  fccond  work  ended.  5  '  g 


3.  Make 
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7i)4Uoi(<  8  3  3.  Make  a  Prick  under  1,  (the  laft  figure  of  the  Divi- 

*  •  •  .  dend, )  and  bring  it  down  to  28,  making  it  28 1  j  then  ask, 

- - - „  ,  how  many  times  7  can  I  have  in  28,  the  anfwer  will  be 

370  .  .  1  nance  3  tjmcs ,  put  3  in  the  Quotient^  and  by  it  multiply  the 

jJL1cLl  Divifor  74 ,  the  Produd  will  be  222 ,  which  fubtraded 

.592.  Produd  froni  28 1 ,  there  will  remain  59  3  and  thus  is  your  Divi- 

—  2  ?  t  fmi  Qnded.  the  Quotient  being  583  ;  which  fiiews,  that  74, 

T.222  Produll  the  Divifor,  is  contained  in  43201,  the  Dividend ,  583 
£9  Remainder  times,  and  59  over,  as  appears  by  the  Remainder . 

§  IV.  For  Proof  whereof. 

If  you  multiply  *83  by  74,  the  Produd  will  be  43  Hi,  to  which  if  you  add  the  Re¬ 
mainder  59,  the  Swum  will  be  43201,  equal  to  the  Dividend:  Or, 


The  Product  . 


37°  •  •? 

•  5  92  >  i 
.  .  .222) 


Their  Summ  43142 
The  Remainder  ■  .  .  5  9 
Their  Summ  is  43201  equal  to  the  Dividend. 

Example  3.  Let  it  be  required  to  divide  162483  by  1321. 

Your  numbers  being  orderly  placed,  as  in  the  Margin ,  begin  your  work  in  this 

manner :  . 

1.  Ask,  how  many  times  1321  can  I  have  in  1624?  lay 
1321)162483(123  once ;  place  one  in  the  Quotient  3  by  which  1  multiply  the 
•  •  •  Divifor  1321,  beginning  at  the  left  hand ;  faying,  once 

— “ — *  pfQduft  1  is  1 ;  place  1  under  the  line :  then,  once  2  is  2  ;  fet  2 
*  g  *  under  the  line :  then,  once  3  is  3 ;  place  3  under  the  line : 

-- — t — 1  pin  laftly,  once  1  is  one  j  place  1  under  the  line :  then  fub- 
.2642.  Product  tra^.  I32I  from  ,524,  and  there  will  remain  303  : 
•  •  3  P6  3  To  this  303  bring  down  the  next  figure  in  the  Dividend, 

.  .  3  963  Produd  namely  8,  (  fu  ft  making  a  prick  under  the  8, )  fo  will  that 
0000  number  be  30383  under  which  draw  a  line,  and  repeat 

the  fame  work  again ;  faying,  how  many  times  1321  can 
I  have  in  3038?  which  may  be  had  two  times  ^  place  2  in  the  Quotient,  by  which  2 
multiply  the  Divifor  13219  faying,  2  times  1  is  2  ;  place  2  under  the  line:  then  2 
times  2  is  4  ;  plqcc  4  under  the  line :  then,  2  times  3  is  6 ;  place  6  under  the  line : 
laftly,  2  times  1  is  two  3  place  2  under  the  line  3  and  fubtrad  this  26^2  from  3038, 
and  there  will  remain  396 :  To  this  396,  bring  down  the  next  figure  of  the  Dividend, 
which  is  3,  fo  is  this  number  made  3963  ;  under  which  draw  a  line,  and  repeat  the 
work  once  again  ;  faying,  how  many  times  1321  can  I  have  in  3963,  which  may  be 
had  3  times,  by  which  3  multiply  the  Divifor  13219  faying,  3  times  1  is  3  i  then,  3 
times  2  is  6  j  then  3  cimes  3  is  9  j  and  laftly,  3  times  1  is  3  3  which  place  under  the 
line,  and  fubtrad  it  from  the  line  above,  which  in  the  example  is  the  fame  number  \ 
therefore  there  remains  nothing ,  and  the  work  is  ended  \  but  if  any  Remainder  had 
been,  that  fhould  have  been  fet  under  the  line,  as  by  the  former  example  appears. 

§  V.  The  Reafon  of  the  working  of  Divifion. 

By  the  former  Diredions,  Let  it  be  required  to  divide  139302  by  327. 

The  Operation. 

Divifor  Dividend  Quotient 

327)*  39302(426 
"TJo  8 

8  $  o 
654 
1  96  2 
1  96  2 


Natural,  or  Vulgar ,  ARITHMETIC I(. 

The  Re  a f on  of  this  Operation. 


1.  Quotient  400 1  1  3 


II.  Quotient  20 


III.  Quotient  6  I  1 


T7 

3  1  0  1  z 

1: 

iiLL 

|° 

8 1  | 

Is 

iff 

11. 

ifc_u 

3 

1  ’1  1 

6 

1  5  4 

■ 

9  6 

iZj 

9  1  6  1  2  1 

n 

3  |  *  7  1 

R 

9  6  *| 

Dividend.  _ _ 

TDT^/orTdvanccd  three  Places }  and  is  not  now  3*7 

but 327  oo.  _ _ _ 

This  Produd  is  not  1308,  but  130800,  which  is  4 
times  32700;  that  is,  420  times  327,  and  is  tin 

Quotient  in  the  Margin. _ _ _ 

That  i$f,  ”1 308  being  tlcdiided  out  of  i393>  the  Re¬ 
mainder  is  8500  j  fo  is  the  Firft  Operation  ended 

The  Second  Operation  :  and_this  is  not  850,  but  8500 
Hcret'he  DiviforXs  advanced  two  Places,  and  is  no, 

3m,  but  3270. _ _ _ 

l  bac  is  3270  doubled,  which  makes  6540,  wbid 

in  efftd  is  20  times  327^  as  by  the  Quotient. _ 

That  is,  6*40  ded tided  out  of  8500  -,  the  Remain¬ 
der  is  1 960  i  and  fo  is  the  Second  Operation  en- 

dcd. _ _ _ . _ 

7  be  Third  Operatin'*. _ _ _ 

Here  327  is  brought  down  to  its  own  value  again. 
That  is,  6  times  327  is  equal  to  196*,  and  fo  tin 
work  is  ended. 


§  VI.  Other  Examples  for  Practice. 
5624)793058(141  4325)7632 1 8( 176 


5624.  .  Produll 
23065  . 

2  2  4  9  6  .  Produtt 
-  »  5698 
.  .  5624  PrOduCl 
....  7  4  Remains 

Proof  7  9  3  o  5  8 


_ *  In  thefe  Examples  ydti 

4325.  .  ProdnCl  may  perceive ,  that  the 
33071  .  Quotients  are  141  and  74 

T027TT  Product  remaining,  and  176  and 
27968  2018  remaining ;  fo  that 

ll,cir  ,r,cal 

..llhlttmm,  '•*'  ™  and  ‘7s " 

Proof  7632  18 


§  VII.  A  Second  M  ay  of  Divifion. 


Another  way  of  Divifion,  not  inferiour  to  the  preceding,  (which  is  alfo  proved  by 
Addition,)  here  followeth. 

The  manner  of  placing  the  figures  is  the  fame  with  the  former  \  and  for  the  perfor¬ 
mance  of  this  Work,  this  is  the  RV  LE: 

Pirfi  write  down  the  Dividend,  and  on  the  left  hand  thereof  the  Divifor,  with  a  crooked 
line  between  them \  and  on  the  right  hand  of  the  Dividend  make  another  crooked  line, 
wherein  to  place  the  figures  of  the  Quotient ,  then  draw  a  line  under  the  Dividend  ;  and 
alfo  make  a  prick  under  that  figure  of  the  Dividend,  under  which  the  lafl  figure  of  the  Di¬ 
vifor  will  fall:  This  done ,  demand  how  often  the  Divifor  may  be  found  in  thofe  figures  of 
the  Dividend,  and  place  that  Digit  in  the  Quotient ,  then  by  this  Digit  multiply  the  Di¬ 
vifor,  and  fet  the  Produd  of  this  Multiplication  direllly  under  the  Dividend,  beginning  at 
the  place  where  you  made  the  prick:  [Thus  far  as  in  the  former  way.]  Then  fubtrad  this 
Produd  from  the  figures  of  the  Dividend,  and  place  the  Remainder  over  the  Dividend, 
cancelling  the  figures  of  the  Dividend  as  you  proceed  \  fo  is  the  firfl  figure  of  the  Quotient 
fittifiied:  Then  make  a  prick  under  the  next  figure  of  the  Dividend,  and  demand  how  often 
the  Divifor  may  be  found  in  the  lafl  Remainder,  and  the  other  figure  being  added  thereto , 
which  place  in  the  Quotient,  and  proceed  in  all  refpcCls  as  before,  till  yon  have  pointed  all 
the  figures  of  the  Dividend. 

Example.  Let  it  be  required  to  divide  763258  by  2345. 


Place 
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v  5  97 

^34$)  7^58(3 


1  2S 
.5  9  7  5 

1345)7^^^8(32 


Place  your  numbers  as  you  fee  in  the  Margin,  and  (be- 
.  „  caufc  there  arc  four  figures  in  the  Divifor ,  therefore  ) 

2  345)7032  5aC  make  a  prick  under  the  fourth  figure  of  the  Dividend, 

_ _  which  is  2,  and  draw  a  line,  then  begin  your  Divifion  in 

this  manner  \  faying, 

1.  How  many  times  2345  can  l  have  in 7532?  (or, 
how  many  times  2  can  1  have  in  7  ?)  fay  3  times  ;  place 

n  -  o  r  q  3  in  the  Quotient,  by  which  3  multiply  the  Divifor fay- 

-  3  4  5  )  7  i  ^  5  v  3  ing,  3  times  5  is  15;  place  5  under  the  prick ;  then  3 

- —  times  4  is  1 2,  and  1  is  1 3  3  place  3  under  the  line  :  then, 

•V  *73  .S'  3  times  3  is  9,  and  1  is  10 ;  place  a  cypher  under  the  line: 

then,  3  times  2  is  6 ,  and  1  is  7 ;  place  7  under  the  line : 
then  fubtraft  7035  from  7632  *  faying,  5  from  t2,  and  there  remains  7  j  place  7  over 
2,  (cancelling  the  5  and  the  2,)  and  bear  one  in  mind:  then,  1  and  3  is  4,  out  of 
1 3,  there  remains  9 ;  place  9  over  3»  and  cancel  3  and  3 :  then  1  which  I  carried  from 
6,  and  there  remains  5  place  5  over  6,  and  cancel  o  and  6 :  laftly,  7  from  7,  there 
remains  o  5  which  you  need  not  fet  down,  but  cancel  the  two  fevens  j  then  will  the 
work  Hand  as  above,  and  the  remainder  will  be  597. 

2.  Make  a  prick  under  the  next  figure  of  the  Dividend, 

1  2  S  namely  5  ;  and  fay,  how  many  times  2345  can  1  have  in 

5975  •  anfwer  two  times  3  place  2  in  the  Quotient ,  bf 
2  3  4  5  )  7^2x1 8  (32  which  ^aitiply  the  Divifor  faying,  2  times  s  is  10  & 

place  o  under  5,  and  carry  1 :  then,  2  times  4  is  8,  and 
—  1  is  9t  place  9  under  7  :  then,  i  times  3  is  63  place  $ 

A „  under  9  :  laftly,  2  times  2  is  4  *  place  4  under  5  •,  fo  is 

*  “  the  produdt  of  this  Multiplication  4690,  which  you  mulfc 

fubtraft  from  5975  ;  faying,  ofrom  5,  and  there  remains 
5  i  place  5  over  5,  and  cancel  o  and  5  :  then,  9  out  of  17,  there  remains  8  5  place  8 
over  7,  and  cancel  9  and  7  :  then,  1  carried  and  6  is  7,  from  9  there  remains  2  * 
.  place  2  over  9,  and  cancel  6  and  9 :  laftly,  4  from  5,  relts  1 3  place  1  over  s ,  and 
cancel  4  and  5  j  fo  have  you  finllbed  your  fecond  figure,  and  your  work  will  ftand  as 
in  the  Margin,  and  your  remainder  will  be  1285. 

3.  Make  a  prick  under  the  next  figure  of  your  Divi~ 

1  1  dend,  (  namely  under  8,)  and  ask,  how  many  times  2345 

can  I  have  in  12858  ?  (or,  how  many  times  2  can  I  have 
,5^?5  3  in  12?)  fay  5  times;  place  5  in  the  Quotient,  by  which 

2  3  4  5  3*4-8  (325  multiply  the  Divifor ,  faying,  <  times  5  is  25 ;  place  5 

under  8,  and  carry  2 :  then,  5  time  4  is  20,  and  2  is  22 1 
*  va  v  *  pIacc  1  undcr  and  carrV  2 :  then>  5  times  3  is  1 5,  and 

?  ls  *7  *»  Place.  7  under  8,  and  carry  1 :  then,  5  times  2 
\.~7  mo,  and  1  is  11  *  place  11  under  1  and  23  fo  is  the 

'  product  of  this  Multiplication  11725,  to  be  fubtrafted 

.  .  ,  0  ,  Jr°m  12858  j  faying,  5  from  8  relts  3  ;  place  3  over  8, 

and  cancel  <  and  8 :  then,  2  from  5  refts  3  •,  place  3  over  5,  and  cancel  2  and  5 :  then, 

7  from  8  refts  1  •,  place  1  over  8,  and  cancel  7  and  8 :  then  1  from  2  refts  1 ;  place  1 
over  2,  and  cancel  1  and  2:  laftly,  1  from  1  refts  nothing ;  fo  is  your  work  ended, 
which  you  fhall  find  to  ftand  as  in  the  Margin,  the  remainder  being  1 133. 

S  VIII.  A  certain  Rule,  to  know  what  Figure  to  put  in  the  Quotient. 

th5cls  n,othi.n£  more  difficult  than  in  large  Summs  (cfpe- 
aafiy  if  the  firft  figures  of  the  Dmfor  be  either  1, 2,  3,  or  cyphers,  and  the  laft  figures 
7’  3 £  9)  toknov?  ce/rla!nly  what  figure  to  put  in  the  Quotient,  and  never  to  take  one 
too  Great,  or  too  Little,  but  that  which  will  juftly  ferve,  when  you  demand  how  oftfcn 
the  dmfor  may  be  had  in  the  dividend  j  for  the  certain  finding  whereof,  and  alfo  to 
h.^afean.d.certa,1Jty)^e  hardeft,  and  moft  difficult  Summ  that  can  be  pro* 
pofed  in  Mm,  without  the  affiftence  of  Multiplication ,  only  by  Addition  and  Sub- 

youfwork0)  dote*8  ^  mCm°ry  3t  all>  (a  ,ittle  pains  takcn  you  begin 


Jt; z#3 
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2  3  4  5  )  4#  (325 
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""surpole  you  were  to  divide  any  Summ,  as  1  097909,  by  309  :  1  309 

Firlt  Vet  down  the  nine  Digits  i,  2,  3,  one  under  another,  2  6  r  8 

Mrd  V-iinll  the  figure  1,  fet~309  your  Divifor,  which  doubled  is  3  927 

618  which  fet  again  ft  2,  tliefe  added  together  make  92  7,  which  4  1  2  3  6 

It, mis  againft  3  :  Add  the  Divifor  309  to  927,  it  makes  1236,  5  1  5  +  5 

which  is  attain  ft  4;  to  this  add  the  Divif,r,a  iul  it  makes  1545,  6  1854 

which  ftaiuis  under  5.  And  thus  to  every  Lift  number  ftill  add  the  7  2  t  0  3 

Divifor,  till  you  have  gone  through  all  the  nine  Dip  s,  then  will  they  8  2472 

be  as  in  the  Margin.  ,  IV  .r  9  2781 

Having  prepared  this  little  Tabk,  fet  your  Dtudend  and  Dmfor 
clown  as  in  any  of  the  ways  of  Divifion  pricking  the  Dividend,  and  drawing  a  line  under 
it,  as  is  before  directed,  and  as  you  fee  here  done.  ... 

Then  laying  your  little  Table  (which  may  be  called  a  Tanfla)  before  you,  look  in 
it  for  1C97,  1  he  four  firlt  figures  of  the  Dividend ,  which  you  cannot  exadtly  find  there, 
but  the  ncarelt  number  lefs  (which  you  muft  always 

take  when  you  cannot  find  the  juft  number  you  look  500)1097909(3  <53 
for)  is  927,  againft  which  Hands  3,  fet  3  hi  the  .... 

Quotient,  and  fiihSraft  927*  out  of  1097,  and  there - ‘ - 

will  remain  170,  to  which  bring  down  9,  the  next  .927*  •  •  sonnet 

figure  ol  your  Dividend ,  and  it  is  1709:  Look  this  .  1709.. 

number  in  your  fariffii,  which  you  cannot  find,  but  .  1545..  Product 

the  next  iefs  is  1545,  againft  which  Hands  5»  5  ..1640. 

in  the  Quotient ,  and  fubftradt  1  545  from  1709,  there  ~  ~~  V  od’tct 

will  remain  164,  to  which  bring  down  the  next  fi-  o  c  ,, 

gnreof  your  Dividend,  (  which  here  is  a  cypher,)  _L_l_l_bZJL7. 

making  it  1630:  Look  this  1640  in  the  Tariffa,  ....  927  Product 

which  you  cannot  find,  but  the  next  lefs  is  i545»  a“  . 3  2  Remainder 

gainft  which  Hands  5,  fet  5  in  the  Quotient ,  and  fub-  T^“oo'o 

ftraft  1 545  out  of  1640,  and  there  will  remain  95»  y  /  y 

to  which  bring  down  the  laft  figure  of  your  Dividend 

9,  making  it  959  :  Look  this  number  in  the  Table,  or  the  next  lefs,  which  is  927,  a- 
gainft  which  Hands  3,  fet  3  »n  the  Quotient ,  and  fubftraft927  from  959*  the  remainder 
is  32.  So  is  your  divifion  ended,  and  the  Quotient  is  3553  {£5.  And  with  what  eafe  and 
certainty  this  is  ctfcded,  no  Multiplication  being  ufed,  1  leave  to  the  Reader  to  judge. 

§  IX.  The  Proof  of  this  fecond  way  of  Divifion. 


This  kind  of  Divifion  is  alfo  proved  by  Addition;  for ,  If  you  draw  a  line  under  the 
work,  and  add  all  the  figures  between  the  two  lines  together ,  (in  order  as  they  then  ftand) 
taking  in  the  Remainder  (if  any  be)  the  Total  of  this  addition  n>i//  be  equal  to  the  Dividend, 
if  t  he  work.be  true. 

4 

zx  1 7 

5  4  4  0 

x  xG 

The  Summ  75880 
To  which  add  473  the  Remainder 

The  Summ  q  5  3  5  3  equal  to  the  Dividend 


xj  66 

?  44-9  4 

5578  ) ^  34 5-^7  8  (  4  1  3 
xx  7.1  7^8  4 
767  % 

XJf* 

The  Summ  2345014 
The  Remainder  6  6  4 

The  Summ  2345678  equal  to  the  Dividend 
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§  X.  Qncjlions  performed  by  Divifion  only. 

Qiicftion  i,  If  a  piece  of  Land  lying  i»  a  Ion*  fyuare,  or  Parallelogram,  contain  42952 
fejuan  Perthes,  and  one  of  the  fifes  thereof  be  136  Perches  long,  how  Iona  „tnfi  the  other 
fide  be  ? 

Divide  4295s  by  23 6,  the  Quotient  will  be  182,  and  To  many  Perches  long  mull  the 
other  hide  be. 

Qucllion  2.  In  a  yt.tr  there  ore  87 60  hours ,  and  in  every  natural  day  there  are  24  hours ,  / 
demand  how  many  days  be  there  in  a  year  ? 

Divide  8700  by  24,  the  Quotient  will  be  365,  and  fo  many  days  be  there  m  a 
year. 

Qucllion  3.  The  di fiance  from  London  to  Coventry  is  133760  yards ,  and  in  one  mile 
there  is  contained  1760  yards,  now  I  would  know  how  many  miles  it  is  from  London  to  Co¬ 
ventry  ; 

Divide  133760  by  1760,  the  Quotient  will  be  76,  and  fo  many  miles  it  is  from  Lon¬ 
don  to  Coventry. 

Thefc  Queftions  performed  by  Divifion  only,  arc  the  convcrfc  of  thofc  that  were  per¬ 
formed  by  Multiplication,  which  I  the  rather  make  choice  of,  that  the  Reader  might  lee 
how  Multiplication  and  Divifion  prove  each  other. 


CHAP.  VII. 

Of  KEDVCTION. 

Definition.  T*  EDUCTION  is  two  fold  3  for  the  Firfl  turncth  (or  rcdnrcth)  Gptat 
Xv  Denominations  into  /mailer  :  As  Pounds  into  Shillings ,  Pan  e,  or  Par  things  3 
which  is  performed  by  Multiplication. 

The  Second  reduced)  l'mall  Denominations  into  Greater  ;  and  that  is  performed  by 

Divifion , 

§  I.  7  he  firfl  kind  of  Redid  l ion. 

Example  1.  Let  it  be  a  fed  how  many  Shillings ,  Pence,  and  Farthings ,  arc  contained  in 
7  2  9  /.  I  1  s.  7  d.  3  7. 

h  (  A  Firfl,  a  Shilling  is  contained  in  a  Pound  20  times,  therefore 

7  V—’  multiply  729  by  20,  or  (which  is  the  fame,  but  (hotter)  by  2, 

. 1  7  and  put  the  o  to  the  product,  as  in  the  Marginc,  this  /hews,  that 

1  4  5  J  %  in  729/.  there  arc  14580  Shillings.  To  which  add  1 1  s.  it  makes 

1, 1 4591  Shillings. 

(  •  •'<>>’  Secondly,  Becaufc  one  Peny  is  contained  in  one  Shilling  12 

[y  times,  multiply  14591  by  12, it  produceth  175092,  to  which  add 

°V7  a.  the  7  pence,  fo  the  Summ  will  be  175099. 

-  1  -  Thirdly,  Becaufc  one  ,'Peny  contains  4  Farthings,  multiply 

7  °  '  y  "  1  7  5  0  9  9  by  4,  the  Produd  will  be  70039  <5,  to  which  add 

;  ,,  y  r, the  3  Farthings,  the  Summ  will  be  7  o  o  3  9  9 ;  And  fo  many  Far¬ 

things  arc  here  in  729/.  ii/.  7  d.  37. 

Example  2.  Let  it  be  asked  how  many  Hogjhcads ,  Gallons ,  and  Pints ,  arc  contained  w  4 
Tuns,  3  l  Jog  (heads,  27  Gallons ,  and  3  Pints. 

lirfl,  1  Tup  is  equal  to  4  Hogjhcads,  therefore  4  7 im  is  equal-  to  it>  IJodfc.uh  to 
which  add  the  3  Hogjhcads ,  fo  there  is  19  entire  Hogjhcads, 

Secondly,  Becaufc  one  Hogjhcad contains  63  Gallon*,  multiply  19  by  63  it  produceth 
1 197  Gallons,  to  which  add  27,  it  gives  1224  Gallons.  1 

Ihiidly,  Retail le  every  Gallon  contains  8  Pints ,  multiply  1224  by  8,  it  produceth 
9792,  to  which  add  the  3  Pints,  and  it  will  be  9795  3  and  fo  many  Pints  arc  contained  in 
4  Inns,  3  l  log  (heads,  27  Gallons,  and  3  Pints,  as  appears  by  the  work  following. 


Natural,  or  Vulgar,  ARITHMETIC /<. 


Gall.  Pints . 


[  9  IDgfhcads 


After  the  lame  fort  might  Dry  Menfures  be  reduced;  as  Quarters  to  Bufhels,  Pan, 
or  Gallons’,  and  likewife  all  Weights,  and  Outlandilh  Coins 3  of  which  the  proportion 
of  the  greaser  to  the  lcllcr  is  (  before  )  known  or  given. 

§  II.  The  Second  Kind  of  Reduction. 

This  reduces  Smaller  Denominations  into  Greater-,  as,  Farthings  into  Pounds,  Shillings, 
and  Pence’,  Putts  into  Gallons,  Hogjhcads,  and  Inns,  cFc.  and  is  performed  by  Divifion  : 
And  for  the  illultration  hereof,  we  will  take  the  converfe  of  the  two  foregoing  Exam¬ 
ples,  which  will  be  Proofs  to  each  other:  Therefore, 

Example  1.  Let  it  be  asked,  In  700399  Farthings,  how  many  Pounds,  Shillings,  Pence, 
and  Farthings  are  there  ? 

Fir  ft.  Four  Farthings  make  one  Penny-,  therefore  divide  700399  by  4,  the  Quotient 
will  be  175099  Pence,  and  3  Farthings  remaining. 

Secondly,  Becaufc  12  Pence  make  one  Shilling,  divide  175099  by  12,  the  Quotient 
will  be  1 459 1  SlsiHings,  and  7  Pence  remaining.  "  **“ 

Thirdly,  Becaufc  20  Shillings .  make  one  Pound ,  divide  14591  by  20,  the  Quotient 
will  be  729 A.  and  n  /.  remaining:  Or,  (  which  is  calier  done,)  fee  down  14591  /. 
and  cut  ofF  the  laft  figure  to  the  right  hand,  by  a  dalli  of  the  Pen,  thus,  14591 1, 
then  take  the  hall  of  1459,  which  will  be  729,  and  1  remaining;  which  1  remaining 
is  10  s.  and  the  1  cut  oft'  is  1  s.  fo  the  Pounds  are  729,  and  the  Shillings  1 1  :  So  that 
in  700399  Farthings  there  are  contained  729/;.  1 1  /.  7  d.  3  7.  as  by  the  work  appears. 
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Shillings 

12)175099(14591 


1  Shill.  ' 
f  4  5  9  |  1 
729  Pounds 


o  3  9 
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Example  2. 
tained  ? 


3  Fart  lings  7  Pence 

In  9795  Pints,  how  many  Tuns,  Hoglhcads,  Gallons,  and  Pints  arc  con- 


Firft,  Eight  Pints  make  one  Gallon  •,  therefore  divide  9795  by  8,  the  Quotient  wifi 
be  1224  Gallons,  and  3  Pints  remaining- 

Secondly,  Becaufc  63  Gallons  make  one  Hogjhcad,  divide  1224  by  63,  the  Quotient 
will  be  19  Ihgjhcadg  and  27  Gallons  remaining. 

F  Thirdly. 


2  6 
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Thirdly,  Bccaufc  4  Hogfbeads  make  one  Tun ,  divide  19  by  4,  the  Quotient  will  be 
4  Tuns ,  and  3  Hog  ft  cads  remaining :  So  that  in  9795  there  are  contained  4  Tuns, 
3  Hotfieads,  27  Gallons ,  and  3  Pints ,  as  by  the  Work  following  does  plainly  appear. 


GWAww  4  )  1  9  (  4  2T«w 

8  )  97  5*5  (*214  <S3)t224(I9  _ 

•  •  ‘  ’  _  .  I  6 

8  6  3  3  Hotheads 

1  7  5  94 

T6  5  6  7 

1  9  27  Gallons 

1  6  ; 

J„5. 

3  2- 

3  Pints 

Example  3.  Z.er  it  be  askgd  how  many  Pounds  are  in  109754  Pence? 

Bccaufc  a  Pound  contains  a  Shilling  20  times,  and  a  Shilling  contains  a  Penny  12 
times,  therefore  if  109754  be  divided  firft  by  12,  the  Quotient  lhall  be  9146  Shil¬ 
lings,  and  2  Pence  over ;  then  if  9146  be  divided  by  20,  the  Quotient  is  457  Pounds, 
and  6  Shillings  remaining :  fo  that  109754  Pence  is  equal  to  457  /».  6  s.  2  d. 

Or,  if  109754  hac*  been  at  firft  divided  by  12  times  20,  that  is,  240,  (  which  is 
the  number  of  Pence  contained  in  a  Pound,)  the  Quotient  had  been  457  Pounds,  and 
67  Pence  remaining ;  which  is  all  one  with  the  former,  for  74  Pence  is  equal  to  6 
Shillings  and  2  Pence.  More  inftances  are  not  needful!  herein,  becaufe  the  tmng  of  it 
feff  is  very  clear. 


4)19(4  Tuns 

l~6 

3  Hotheads 


CHAP.  VIII. 

Of  PROGRESSION. 

Definition. T)  R  O G  R E  S  S I O  N  is  alfo  of  two  forts :  the  firft  is  of  certain  numbers 
JL  in  Arithmetical  Proportion  from  1 that  is,  fuch  as  differ  equally,  as  1 , 2, 
3, 4l  5,  <5,  where  the  common  difference  is  1,  as  is  eafily  feei  *,  or  J,  3,  5, 7, 9,  1 1,  where 
the  common  difference  is  2 ;  or  any  other,  as  1,  8, 15,  2’.,  29,  3 6,  where  the  common 
difference  is  7  :  this  is  called  Arithmetical  Progreffion. 

Secondly,  of  certain  numbers  in  Geometrical  Proportion  from  1  •,  that  is,  fuch  as  in- 
crcafc  by  a  common  Multiplication,  as  1,  2,  4,  8,  16,  32,  where  the  common  Multiplier  is 
2 ;  that  is,  the  firft  multiplied  by  2,  produceth  the  fecond  *  and  the  fecond  multiplied 
by  2,  produceth  the  third ;  and  fo  on :  or,  as  3,9,  27*  81,  234,  where  the  common 
Multiplier  is  3  ;  this  is  called  Geometrical  Progreffion, 

Both  the  common  Difference,  (in  the  firft,)  and  the  common  Multiplication ,  (in  the 
latter, )  lhall  for  fhortnefs  hereafter  be  called  the  common  ex reefs. 

Now  of  this  firft  fort,  or  Arithmetical  Progreffion, the  principal  ufes  are  thefe  Six. 

1.  If  the  number  of  places  and  common  exccfs  be  given ,  to  find  the  laft  number. 

2.  The  number  of  places  and  the  laft  number  given,  to  find  the  aggregate,  or  total 
fumm  tf  all  the  numbers. 

3.  The  laft  number  and  the  total  fumm^iww,  to  find  the  number  of  places. 

4.  The  number  of  places  and  total  fumm  being  given,  to  find  the  laft  number. 

5.  The  laft  number  and  number  of  places  given,  to  find  the  common  excels. 

6.  The  laft  number  and  common  excefs  being  given,  to  find  the  number  of  places. 

Examples  of  all  thefe . 

Example  1 .  The  Number  of  Places  and  the  common  excefs  given ,  to  find  the  lad 
number,  this  is  the  RV LE:  J 

Multiply  the  number  lefs  by  1  than  the  number  of  places  by  the  common  excefs,  and  to 
the  Promt  add  the  firft  number,  the  Summ  is  equal  to  the  laft  number. 


Let 
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Let  the  number  of  places  be  6,  as  1,  7 ,  13,  >9>  25,  31,  anti  1  i  $ 

the  common  difference  6  alfo:  Multiply  5,  (  which  is  left  by  1  ^  2  if  <> 

than  the  number  of  plates,)  by  6,  the  common  excels,  the  Pro-  .7  *  ^  y  c  r> 

duel  is  30,  to  which  the  full  number  1  being  added,  thcSumin  5  2)-  vs  -  1 

is  3 1,  equal  to  the  lalt  number*  6  31  J  ** 

Example  1.  The  laft  number  and  the  number  of  places  being  given ,  to  find  the  total 
fumm  of  all  the  numbers,  this  is  the  RV  LE: 

Add  the  fu  ll  ami  lull  numbers  together ,  and  multiply  the  fumm  by  half  the  number  of 
plates,  the  product  is  equal  to  the  aggregate,  or  fumin  of  all  the  numbers  added  together. 

So  if  the  firlt  number  be  1 ,  and  the  laft  number  100,  the  firft  mimber  added  to  the 
laft  gives  101,  which  multiplied  by  50,  (  which  is  half  the  number  of  places,  )  produ- 
ceth  5050,  which  is  equal  to  all  the  hundred  numbers  added  together. 

And  hereby  may  that  vulgar  Queftion  be  anlwcred,  which  is, 

If  a  man  take  up  100  Eggs,  placed  one  yard  from  another,  all  in  a  right  line ,  by  one  at 
once,  and  bring  them  back,  one  by  one,  to  a  Basket  placed  at  his  firft  f  unding,  how  many 
yards  doth  he  go  backyards  and  forwards  ? 

It  is  file  wed  before  that  he  goes  forward  5050  yards,  and  he  mufl:  needs  conic  back 
juft  as  much  3  that  is,  in  all  10100  yards,  which  is  5  miles  and  three  quarters,  wanting 
20  yards. 

Or  lecondly,  Suppofe  the  number  of  places  were  6,  ns  thefe,  »  >  t 

1,  9,  17,  25,  33  ,  41  ,  whereof  the  common  excels  is  8  z  |  A  l  41 
the  firft  and  laft  numbers  added  together  give  42,  which  mul-  £4  -■  s  r  8  ^  ^ 
tiplied  by  3,  (  half  the  number  of  places,  )  the  Product  is  12 6,  l  \  l  )  ils 
which  is  the  fumm  of  them  all.  toi.iTT; 

Example  3.  The  laft  number  and  the  total  fumm  being  given,  to  find  the  number  of 
places,  this  is  the  RVLE: 

Add  the  firft  and  laft  numbers  together,  and  by  the  fumm  of  them  divide  the  total,  the 
Quotient  well  be  equal  to  half  the  number  of  places. 

So,  the  firft  and  the  laft  numbers  being  1  and  41,  and  the  total  42)12  <5(3 

fumm  126,  if  yon  add  the  firft  and  laft  numbers  together,  their  fumm  - — 

is  42;  by  which  divide  126  the  total  fumm,  and  the  Quotient  will  1  2  6 

be  3,  the  double  whereof  is  6,  the  number  of  places.  000 

Example  4.  The  total  fumm  and  the  number  of  places  given,  to  find  the  laft  number,  this 
is  the  RVLE  : 

Di  vide  the  total  by  half  the  number  of  places,  and  from  «  1  1  4)64(16 

the  Quotient  fubtratt  i7  the  reft  is  the  laft  number.  *  j  j 

As,  let  the  numbers  be  1,  3,  5,  7,  9,  1 1,  13, 15,  or  any  $  4  7  j.  a  * 

other  (in  Arithmetical  Proportion )  wliatfocvcr:  the  fumm  [  ff  I  ~~ 

of  thefe  is  64,  and' the  number  of  places  8,  the  half  of  it  7  ■  !  o* 

4;  now  if  64  be  divided  by  4,  the  Quotient  is  16;  from  8  —SA 

which  if  1  be  taken,  there  remains  1  5  for  the  laft  number.  Summ  61 

Example  5.  The  laft  number  and  the  number  of  places  given,  to  find  the  common  excefs, 
this  is  the  RV  L  E : 

from  the  laft  number  take  1,  and  the  remainder  fhall  be  the  Dividend-,  then  from  the 
number  of  places  alfo  take  1,  and  make  this  latter  remainder  the  Divifor,  and  the  Quotitnt 
of  this  Divifton  (had  be  the  common  excefs. 

Let  the  numbers  be  1,4,  7,  10,  13,  16  ^  from  1 6  take  ,  ,  f 

1,  and  there  remains  15,  for  the  Dividend  j  then  from  2  A  $  J  1  5  k  i 
6  (which  is  the  number  of  places)  take  1  alfo,  and  S3  7C  ,  -y.~ 

thcrc  remains  5,  for  the  Divifor:  now  when  15  is  divi-  Si 4  loC  "'0J~ 

ded  by  5,  the  Quotient  is  3  ;  and  3  is  alfo  the  common  |  Dj 

excefs,  or  difference,  between  i  and  4,  or  4  and  7,  &c.  1 

Example  6.  Let  the  laft  number  and  the  common  excefs  be  given,  to  find  the  number 
of  places,  this  is  the  RV  L  li  : 

from  the  laft  number  rake  1,  and  divide  the  remainder  by  . 

the  common  excels ;  then  to  the  Quotient  add  1 ,  the  fumm  is  2  <|  J  -  k  I 

the  number  of  places.  '  3  9  — -  -  - 

As,  let  the  numbers  be  1,  5,  9,  1 3,  17,  2 1,  25,  29  5  S  4  I  1 3  c  ,  to 

from  29  take  1,  remains  28,  which  divided  by  4,  (which  cC  \  M7  1 

is  the  excefs, )  the  Quotient  is  7,  to  which  add  r,  the  7  2! 

fumm  is  8;  which  is  the  number  of  places,  as  in  the  8  I  li  1 

Margin.  1 
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§11.  of  Geometrical  Progrejfion. 

T  (hall  not  be  fo  large  in  this  as  in  the  former,  becaufe  thefe  things  are  of  little  ufe 
to\hc  Arithmetician,  except  where  a  number  is  to  be  many  times  doubled  tripled, 
or  the  bke  which  cannot  be  fo  eafily  abridged  here  as  in  the  other,  becaufe  there  the 
lift  number  ariling  of  many  Addition  of  thccxccfs  to  i,  was  eafily  found  by  one  MuN 
indication;  but  here  the  laft  number  being  made  by  many  Multiplications  of  the  excels, 
is  therefore  many  times  harder  than  the  other. 

The  varieties  here  (hall  be  but  two.  ,  ,  ,  „  i 

1.  The  common  cxcefs  and  number  of  places  being  given,  to  find  the  laft  number. 

2.  The  excefs  and  laft  number  being  given,  to  find  the  total  fumm. 

For  the  Firft  of  thefe  : 

1  i  Example  i.  I.et  the  numbers  be  i,  2, 4, 8, 16,  32,  64, 128,  256,  5 12, 

2  2  the  excefs  2 ,  the  places  10  ;  find  out  the  fifth  number,  (  which  is  cali- 

a  4.  ly  done,  for  any  one  may  reckon  fo  far  by  heart,)  that  is  here  169 

a  8  and  multiply  id  by  id,  it  producetb  256,  which  is  the  ninth  number  : 

5  5  16  laftly,  multiply  256  by  the  cxcefs  2,  thence  arifeth  512,  the  number 

*  6„  j  ^Sof'if  the  places  had  been  more,  as  72;  having  found  the  ninth 

8  128  number  256,  multiply  it  by  256,  thence  comes  65536  lor  the  feven- 

9  256  teenth  number  j  which  multiplied  by  the  excels  2,  gives  131072  for 

10  <12  the  eighteenth  place,  which  multiplied  by  131072,  gives  17179869184, 

for  the  35th  place  ;  and  that  multiplied  again  by  the  cxcefs  2,  gives 
34359738368,  for  the  36th  place;  that  multiplied  by  3435^73^3^8,  the  product  will 
be  1.8059,62071741 1 327424,  for  the  7 1  ft  place;  which,  laftly,  multiplied  by  the 
cxcefs,  gives  2361 183241434822654848,  for  the  7 2d  place;  which  is  the  laft  num¬ 
ber  in  the  Progrcffion  required  to  be  found.  .  c  . 

Perhaps  this  may  feem  fomewhat  tedious,  but  where  things  cannot  be  performed 
without  labour,  the  Reader  muft  content  himfclf  with  fuch  Rules  as  make  it  lefs;  for 
it  is  certain,  that  this  way  is  much  fhorter  than  to  have  multiplied  ftill  by  the  excefs 
71  times,  which  elfe  he  muft  have  done.  ,  ,  r  . 

All  this  notwithftanding,  he  is  not  bound  to  ufe  the  fame  numbers,  much  lefs  in 
other  Qucftions,  where  the  number  of  places  is  not  the  fame;  but  whereas  J  begin  at 
9,  he  may  begin  at  8,  10,  or  12,  or  where  he  pleafes,  fo  as  he  remembers  ftill  where 

llC//  )he  number  belonging  to  any  place  what  foe  ver  be  multiplied  by  it  fdf,  the  Produtt  fiiatl 
be  the  number  belonging  to  twice  fo  many  places  wanting  one  place. 

For  the  Second  of  thefe : 

Example  2.  By  the  number  of  tlaces  to  find  the  total  fumm  of  all  the  numbers :  For 
the  performance  hereof  this  is  tne  RV L E: 

from  the  laft  number  take  the  firft,  and  divide  the  remainder  by  the  excefs  wanting  1 ;  then 
multiply  the  Quotient  by  the  excefs ,  and  to  the  Produtl  add  the  firjt  number  ;  the  fumm  of 
them  is  equal  10  the  fumm  of  all  the  numbers. 

So  if  from  the  laft  number,  or  72d  place,  be  taken  1,  the  remainder  is  2361 183 241— 
-434822654847,  which  fliould  be  divided  by  1,  (that  is  the  cxcefs  wanting  1,  for  the 
excefs  is  but  2,)  but  bccaufc  1  neither  multiplies  nor  divides,  that  labour  is  faved ; 
now,  multiply  this  remain  by  the  cxcefs,  the  Product  is  4722366482869645309696, 
to  which  adding  the  firft  number  1 ,  by  making  the  figure  6  next  the  right  hand  to  be  7, 
you  have  the  total  fumm  of  all  the  7 2  numbers. 

§  HI,  A  Quejlion  rcfolved  by  Geometrical  Progveflion. 

A  Londoner,  fojonrning  in  a  Countrey  Market-Town ,  in  iFinter ,  made  himfelf  a  rew 
Fricz.  Suit  and  Coat ,  on  which  were  fet  fix  dozen  of  Buttons ,  of  Silk  and  Silver  ;  a  Baker 
being  in  his  Company,  liked  it  fo  well,  he  would  buy  it  of  him ;  the  Citizen  confented  to  let 
him  have  it,  paying  for  the  firft  Button  a  jingle  Barly-corn,  for  the  fecond  2,  fdr  the  third 
4,  and  fo  on ,  doubling  to  the  laft. 

The  Bargain  was  liked  on  both  parts  for  the  prefent,  but  fhortly  after  revoked; 
for  it  could  not  by  performed,  and  no  man  can  be  liolden  to  an  impoflibility.  ^  ^ 
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But  why  this  could  not  be  performed  imy  be  judged,  Firft,  by  inquiring  into  the 
worth  of  fo  much  Barly  in  Money;  and  Secondly,  the  weight  of  it,  and  how  it  ftioukl 

be  removed.  .  .  . 

1  For  the  firft,  allowing  iocco  corns  to  a  pint,  (winch  is  more  than  enough,)  then 
5120000  corns  make  a  quarter  ;  and  yet  (  for  fliortening  the  Divifion  )  vve  will  allow 
1  oocoooo  corns  ton  quarter;  by  which  dividing  the  whole  number  of  corns,  (which 
is  done  by  cutting  off  the  firll  fieven  figures  towards  the  right  hand, )  the  Quotient 
will  be  472236648286964,  and  fo  many  whole  quarters  there  are,  omitting  the  remain¬ 
der,  as  in  this  cafe  inconliderable.  x.  .  r 

Now  allowing  Barly  were  to  be  fold  at  1 5  d.  the  Bufhcl,  (  which  is  cheap, )  it  is  fo 
many  Angels;  and  therefore  dividing  it  by  2,  it  is  23611832+143482  pounds  ftcrling  ; 
which  is  in  words,  Two  hundred  thirty  fix  millions  of  millions,  one  hundred  and  eighteen  thou- 
faud  thee  hundred  twenty  four  millions ,  one  hundred  forty  three  thou  fund,  four  hundred 
ehhty  two  pounds,  which  1  take  to  be  too  much  for  any  Tradcfinan  to  get  or  keep. 

And  reckoning  Land  for  ever  at  twenty  years  purchale,  if  this  fumm  of  pounds  be 
divided  by  20,  the  Quotient  is  the  yearly  rent  of  1 18059162.07174  pounds  :  and  this 
divided  again  by  365,  (the  number  of  days  in  a  year  )  the  Quotient  is  323449759 '8, 
that  is,  above  Thirty  two  thou  find  of  millions  a  day  for  ever.  So  great  a  vanity  may 
be  concluded  on  for  want  of  a  little  premeditation. 

2.  Now  fecondly  for  the  weight  of  it ;  If  we  put  8  bufhels  to  weigh  two  hundred 
pounds  weight,  ( lor  fine  it  doth  weigh  more,)  then  the  whole  number  of  quarters 
multiplied  by  2  gives  the  weight  of  all  to  be  944473296573928  hundred  weight,  and 
if  this  be  divided  by  20,  (  which  is  but  cutting  off  one  figure  towards  the  right  hand, 
and  dividing  the  reft  by  2,  )  or,  which  is  all  one,  cut  off  one  figure  from  the  num¬ 
ber  of  quarters,  the  Quotient  47223664828696  is  fo  many  Tuns;  and  therefore  it 
will  require  47223664828  Ships  of  1000  Tuns  a-picce  to  carry  it;  and  conlcqucntly, 
if  every  Nation  in  the  World  had  above  10000  ftich  Ships,  yet  there  muft  be  above 
four  millions  of  fuch  Nations.;  which  I  fuppofe  are  not  to  be  found  in  this  World. 

And  here  1  Will  leave  this,  having  ufed  this  long  example,  (  which  though  it  require 
more  labour,  as  all  great  examples  do,  yet  the  fame  skill  will  do  it,  as  if  the  places 
had  been  fewer,)  that  the  Reader  being  throughly  excrcifed  thereby,  may  the  caller 
leap  over  others  which  art  fbortcr. 

CHAP.  IX. 

Of  The  G  OL  D  EN  RVLE,  or  Rule  of 
Three  DireB, 

Defmition.^t^Vih  is  the  inofi:  itftfuH  and  moft  c.ifie  Pule  in  Arithmetic k,  and  deferves  a 
J.  Golde/i  Name.  It  is  when  there  are  three  numbers  given,  or  known, 
to  find  a  fourth  in  proportion  with  them. 

But  Four  numbers  arc  in  proportion,  and  called  Proportional,  when  as  the  firft  is  to 
the  third,  fo  is  the  fecond  to  the  fourth. 

As,  if  there  were  given  3,  4,  and  6,  to  find  a  fourth,  which  may  be  to  4  as  6  to.3, 
that  is,  double;  and  that  fourth  number  is  8:  and  this  is  called  Proportion  Dirett ; 
and  the  Rule  whereby  it  is  done,  The  Dirett  Rule. 

There  is  alfo  another  proportion  called  Reciprocal ;  which  is,  When  as  the  firft  is 
to  the  third,  fo  is  the  fourth  to  the  fecond;  as,  3,  4,  6,  2  ;  this  is  called  The  Rc- 
verfe  Rule. 

In  Dirett  Proportion  the  Product  of  the  two  middle  numbers  multiplied  together,  is 
ever  equal  to  the  Product  of  the  firft  and  laft  multiplied  together;  which  lerves  not 
only  for  a  Proof ,  but  a  ground  of  the  Rule,  which  Rule  fiiall  here  follow,  the  Revtrfe 
Rule  being  deferred  till  we  have  done  with  this  ;  and  for  the  working  of  it,  this  is 
the  RVLE: 

Multiply  the  Second  Term,  (or  Number,)  by  the  Third,  and  divide  the  Product  by  the 
firft,  the  Quotient  jhall  be  the  Fourth  Number  defired.  _  • 

Example.  Let  the  three  numbers  given  be  2,  6,  3  ;  multiply  6  by  3,  the  Product  is 
18;  then  divide  18  by  2,  the  Quotient  is  9  ;  which  is  the  Fourth  number  in  propor¬ 
tion  with  2,  6,  and  3. 
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For  as  i  to  3,  lb  3  times  2,  (which  is  6,)  is  to  3  times  3,  (which  is  9.) 

And  lo  the  Product  18  divided  by  2,  and  the  Qtioticnc  y,  caufeth  tint  the  Produd 
of  into  9  111  ill  be  alfo  18 ;  and  confcqucntly  if  2  be  the  fnft  of  the  lour  proportio¬ 
nal  numbers,  and  6  and  3  the  two  middlcmoft,  then  9  is  the  laid. 

Other  wile  :  Divide  the  Second  by  the  Erfi,  Mud  multiply  the  I  bird  by  the  Quotient,  the 
ProduU  fiiall  be  the  Fourth. 

So  if  one  divide  6  by  2,  the  Quotient is  3  >  by  which  multiply  3,  the  Produd  is  9* 
for  the  four  1I1  number,  as  before. 

Other  ways  this  Rule  might  be  exprefled,  but  where  the  firft  way  is  fo  ftiort  and 
clear,  there  many  other  ways  would  rather  trouble  than  help  the  perfon  that  fiiouM 
ufe  them. 

In  the  firft  way,  (which  here  we  mean  to  ufe,  and  no  other,)  if  the  jirfi  number 
be  1,  then  the  product  of  the  fecond  and  third  gives  the  fourth ,  without  any  Dm f ion ; 
or,  if  the  fecond  or  third  number  be  1,  then  there  needs  no  Multiplication ,  but  divi¬ 
ding  the  greater  of  them  by  the  firft,  the  Quotient  in  whole  numbers  (for  yet  we 
1'peak  of  them  )  is  the  fourth  number,  vvh'ch  was  fought.  , 

Note  1.  To  know  when  to  ufe  the  Diredt  Rule,  or  the  Reverfe  Rule,  Conftdcr ,  if  more 
require  more,  or  if  Ids  require  Jhlt  Id's,  then  ufe  the  Diredt  Rule  :  But  if  more  rc- 
•  quire  Ids,  or  Jefs  more,  then  ufe  the  Reverfe  Rule :  This  will  be  cafily  underflood 
when  we  come  to  Examples. 

Note  2.  Jo  how  how  to  place  the  three  numbers  when  they  arc  confnfedly  ejven :  Remem¬ 
ber,  that  two  of  them  arc  always  of  one  Denomination  ;  as  both  Pounds,  "or  both  Sheep, 
or  both  Yards,  or  Acres  ;  and  the  other  number  hath  another  Denomination  ;  now  how , 
that  this  Jingle  number  is  ever  the  fecond  number  in  order  ;  and  one  of  the  other  two , 
namely ,  that  which  hath  fonte  relation  to  this  fecond,  is  the  firft,  and  the  other  is  the 
third  number ,  whofe  relation  is  fought  for  in  the  fourth ;  whence  it’s  plain ,  that  the 
lecond  and  fourth  arc  alfo  of  the  fame  Denomination. 

And  having  premifed  thefe  things,  let  us  now  cxemplific  the  Rule  in  fomc  Queflions. 
Queltion  1.  If  three  yards  of  Cloth  cojl  4  li.  what  jhall  21  yards  cofi  ? 

Set  the  numbers  in  order,  as  in  the  Example.  If  3  yards 
r.  n.  T.  coft  4  It.  what  2 1  yards  ?  Here  you  fee  that  the  firft  r.um- 

If  3  coft:  4  what  21?  her,  and  the  third  number,  are  both  of  one  Denomination, 

,,  viz.,  both  yards ;  and  the  fecond  number  is  of  another  De- 
OS  4  (  2  8  ~8j7  nomination,  namely,  pounds  ;  wherefore  the  fourth  number, 

•  •  which  is  fought  for,  muft  be  alfo  pounds  ;  therefore  multi- 

-v — -  Plying  (  according  to  the  Rule  before  given  )  the  fecond 

number  by  the  third ,  and  dividing  the  Produdt  by  the  jirfi 
— the  Quotient  fiiall  anfwcr  the  queltion. 

2  4  So,  21  multiplied  by  4,  (  which  is  the  third  number  mul¬ 

tiplied  by  the  fecond  )  prod ucct h  84  ;  which  divided  by  3 
the  firft  number,  the  Quotient  is  28/;'.  and  fo  much  fiiall  21  yards  coft:  For  28  is  to 
4,  as  21  to  3,  feeing  each  contains  either  7  times. 

Qiicftion  2.  If  4  men  eat  2  Pecks  of  Corn  in  a  IVetk*  how  many  Peeks  Jhall  fervt  iot> 
men  ? 

Place  your  numbers  as  here  you  fee;  then  multiply  100  by  2,  ( that  is,  the  third 
number  by  the  fecond,)  and  the  Produdt  is  200  ;  which  divided  by  4,  the  Quotient  is 
50,  for  the  number  of  Pecks  required. 

Men  Peeks  Men 

If  4  eat  2  what  too?  4)200(50  Peeks. 


200  20 

00 

Queltion  3.  If  20  Sheep  coft  13  li.  13  s.  4.d.  what  is  that  for  every  Sheep  ? 
\  urn  the  Siblings  and  Pounds  into  Pence,  thus, 

S.  li. 

13  240 

12  13 

2  6  720 

1  i.  __  2  4 _ 

156  3120 


Multiply 


3* 
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Multiply  12  s.  by  13,  the  Produdt  is - - 1  5  6  Shill. 

And  1 3  li.  by  240,  (becaufe  240  d.  make  one  Pound,)  the  Produdt  is— 3  1  2  o 

To  which  add - - - - - - 4 

It  makes  in  all - - - - —  3280 

Tiicn  the  Qjieftion  will  be.  If  20  Sheep  cofi  3280  Pence,  what  fiiall  1  Sheep  cofi  f 
Sheep  Pence 
If  2  o  coft  3280  what  1  ? 

20)3280(154  12)164(13  Shillings 


20  12 

1  2  8 
1  20 
80 
80 
00 

By  the  Rule  before  delivered,  I  fliould  multiply  the  fecond  number  by  the  third,  but 
in  this  Example,  the  third  number  being  1,  it  doth  not  multiply;  I  therefore  divide 
3  280,  the  fecond  number,  by  2 a,  the  firft  number,  and  the  Quotient,  164,  is  the  Price 
of  one  Sheep  in  Pence  ;  which  divided  by  12,  the  Quotient  is  13  s.  and  8  U.  remaining ; 
the  price  therefore  of  every  Sheep  is  1 3  s.  8  d. 

QueftioU4.  Hove>  many  10  Inch  Tiles  will  pave  a  Floor  that  contains  16  fquare yards? 

Firft,  Remember  there  are  36  inches  in  one  yard  in  length  ;  which  multiplied  into 
36  gives  1295,  for  the  fquare  inches  ^contained  in  one  fquare  yard;  multiply  1295 
therefore  by  16,  thence  comes  20736,  the  fumm  of  all  the  16  yards  in  inches. 

Secondly,  Seeing  every  Tile  is  10  inches  in  length,  and  10  in  breadth,  multiply  10 
by  10,  k  produceth  100  for  the  fquare  inches  in  one  Tile.  See  the  manner  of  the  work. 
36  10 

3  6  10 

216  100 

1  o  8 
1296 
1  6 


36 

8  Pence 


7  775 

1  2  95 
20736 

Then  by  the  Golden  Rule;  If  too  Inches  require  1  Tile,  what  jhall  2073(5  Inches  re - 
quire  ? 

Inches  Tile  Inches 

If  1  o  o  require  1  what  20736? 

207I36 


Here  becaufe  1  doth  neither  multiply  nor  divide,  (  as  hath  been  feveral  times  inti¬ 
mated,  )  therefore  divide  the  third  number  20736,  by  the  firft  100,  which  is  done  by 
cutting  off  (with  a  dafh  of  the  Pen,  as  above,)  the  two  laft  figures  of  the  Dividend, 
becaufe  the  two  laft  figures  of  the  Divifor  are  Ciphers ;  and  the  other  figure  being  i, 
there  can  be  no  farther  divifion ;  fo  the  figures  on  the  left  fide  of  the  dafli  are  the 
Quotient,  which  is  207  ;  and  thofc  on  the  right  fide,  viz..  36,  the  Remainder. 

So  it  appears,  that  207  is  too  little,  and  208  too  much  to  do  the  Work,  the  juft: 
number  being  207  we  fiiall  not  trouble  the  Reader  with  this  till  he  know  fome- 
tliing  of  Fractions. 

Queltion  5.  If  1 00  li.  give  6  li.  intcrefi  for  one  year,  how  much  Jhall  750  li.  give  ? 

Multiply  750  by  6,  the  Product  is  4500;  which  divided  by  100,  (that  is,  the  two 
laft  Ciphers  cut  off,  for  the  Remainder,)  the  Quotient  (that  is,  the  figures  on  the 
right  fide  of  the  dafh,)  is  45//.  for  the  thing  required,  as  appears  by  the  Wqrk 
following : 


If 
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li.  It.  li¬ 
lt  I  0  0  give  6  what  7  5  °  • 

6 

4 

Queftion  6.  If  7>oli.  <>ives  mere  ft  for  a  year,  what  fit  all  looli. 

Multiply  45  by  ioo,  the  Produft  is45°°,  which  dmaed  by  750,  the  Quotient  is 
6  li.  for  the  intereft  of  100  li.  for  a  year. 

li.  li.  H-  .  ll. 

If  7  5  o  give  4  5  what  100?  75°)45o°(6 

1  o  o  ‘ 

T?oo  4500 

0000 

Many  other  Qncftions  might  be  added,  but  the  Rule  is  fo  plain,  that  it  needs  them 
not  ;  and  fo  general,  that  he  who  can  rcfolve  one  may  as  well  relolvc  any  other  :  and 
for  that  tea  foil,  and  becaufc  in  all  the  Rules  which  follow,  this  Rule  will  be  conltantly 
made  life  of,  1  will  fay  no  more  ol  it  here. 

CHAP.  X. 

Of  The  GOLDEN  RV  L  E  Reverfe. 

Defililim.-r He  Golden  Rule  Rcvtrfc  is  juft  Contrary  to  the  Golden  Rule  DifiH,  the 

*  1  Proportion  being  reciprocal  •,  for  in  the  Dirrfl  Rule ,  as  the  firft  num¬ 

ber  is  to  the  third,  fo  is  the  fecond  to  the  fourth;  but  in  the  Reverfe  Rule ,  as  the  firft 
number  is  to  the  third,  fo  is  the  fourth  to  the  fecond ;  as  will  cafily  appear  by  fome 

few  Examples,  wrought  by  the  following  RVLE: 

Multiply  the  Firft  term  by  the  Second,  and  divide  the  Product  by  the  Third,  the  Quo¬ 
tient  is  the  number  defired.  ,  .... 

Qucftion  1.  If  12  U'orkttien  doe  arty  piece  of  worl^m  8  months,  how  many  Workmen  ft). ill 
doe  the  fame  in  2  months  ? 

Here  12  is  not  the  firft  number,  though  it  be  firft  named;  but  the  three  numbers 
placed  in  order  ftand  thus,  8,  12,  2  ;  for  the  middle  term  muft  always  be  of  the  fame 

denomination  with  that  which  is  required. 

Now,  Multiply  12  by  8,  the  Product  is  96;  which  divided  by  2,  the  Quotient  is 
48,  which  anfwcrs  the  Qucftion  ;  as  in  this  Example : 

Months  Men  Months 

8  12  2 

8 

2 ) Qtf (48 

ir~ 

1  6 
I  6 

For  if  8  months  require  12  men,  then  (a  fourth  part  of  8 )  2  months  /hall  require 
four  times  1 2,  that  is  48  men. 

For  here  lefts  requires  more ;  that  is,  lefts  time  more  hands  j  and  therefore  it  is  wrought 
by  the  Reverfe  Rule. 

Qucftion  2.  How  many  Ells  of  Taptftry  will  ferve  to  hang  a  Room  3  yards  high1  6  yards 
long,  and  5  yards  broad ;  not  regarding  Doors ,  Windows ,  or  Chimney ,  but  as  if  there  were 
no  fitch  ? 

Firft,  Multiply  6  by  3,  the  Produft  is  18,  which  doubled,  (  becaufc  there  arc  two 
fides  called  lengths ,)  is  3 6  yards,  for  all  the  length. 

Secondly,  (Tor  the  fame  rcafon,)  multiply  3  by  twice  5,  that  is  by  10,  the  Produft 
is  30  yards,  for  all  the  breadth;  which  added  to  36,  gives  66  yards,  equal  to  all  the 
length  and  breadth  in  yards. 


But 
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But  now,  becaufc  an  Ell,  that  is,  a  Flemifh  Ell,  (for  fuch  meafure  are  Hangings  fold 
by, )  is  equal  to  3  quarters  of  a  yard,  that  is,  their  Ell  is  to  our  Yard  as  3  to  4  ;  fay 
therefore,  if4give66,  what  3  ?  multiply  66  by  4,  it  produccth  264;  then  divide  264 
by  3,  the  Quotient  is  88  :  Again,  multiply  88  by  4,  and  divide  the  Produft  (which  is 
352)  by  3,  the  Quotient  is  1 17,  and  1  remaining,  to  which  the  Divifor  3  being  ap¬ 
plied,  the  number  juftly  anfwcring  the  Queftion  is  1 17  Ells,  and  one  third  part  of  a:i 
Ell,  as  by  the  work  appears. 

If  4  give  6  6  what  3  ?  8  8 


If  4  give  6  6  what  3  ? 
_ 4 

3)2  64~(88 


3  )  3  5  2  (  1  1  7  t  Elis 


Note  1 .  Becaufc  here  wc  had  to  deal  with  things  6  6 

which  had  equal  length  and  breadth,  that  is,  fquarc  .1 

Yards,  and  fquarc  Ells,  therefore  one  Multiplication  3  9  6 

and  Divilion  was  not  Jiiflicient  to  proportion  this ;  — 6— - — 

but  if  inftcad  of  working  by  4  and  3,  it  had  been  1  1  7  * 

done  by  their  fquarcs,  which  arc  1 6  and  9.  it  might  9 

have  been  performed  at  once,  thus  :  Multiply  66  .LL 

by  1 6t  the  Produft  is  1056,  which  divide  by  9,  the  9 

Quotient  is  117  i,  or*,  as  before;  but  I  began  not  - 

with  this  way,  for  I  fuppofed  my  Reader  ignorant  of  6  | 

fquarcs.  3 

Note  2.  It  might  alfo  have  been  done  by  reducing  all  the  terms  into  quarters  of  a 
Yard  at  the  firft,  and  after  the  number  is  found,  reducing  them  again  to  Ells ;  hut  be- 
caule  it  is  more  proper  to  work  thus  till  Fraftions  have  been  taught,  I  leave  that,  and 
proceed  to  another  qucftion. 

Queftion  3.  If  1  Clofe  would  graze  21  JFJorfes  for  6  Weeks ,  then  (  (uppoftng  no  waft 9 
to  be  made)  how  many  I  hr  ft  s  would  it  feed  for  7  llreekj  f 
Multiply  21  by  6,  it  produceth  126,  which  divided  by  7,  the  Quotient  is  18;  at 
that  rate  therefore  it  would  keep  1 8  Horles  for  7  Weeks. 


7)126(18  Ihy ft s 


Qucftion  4.  If  1  Clofe  will  feed  18  Haifa  for  7  ll'cch ,  how  long  fttall  it  feed  6  > 
Horfes  ? 

Multiply  (according  to  the  Rule)  18  by  7,' the  Produft  is  126,  which  divide  by 
6 3,  the  Quotient  is  2  ;  therefore  2  Weeks  it  Hull  keep  them,  as  appears  by  the  Woik. 


63(120(1  H’tcf  ; 


G 


34 
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The  like  way  fcrves  for  Hay,  Oats,  or  any  other  proviiion  for  Man  or  Ucaft;  which 
may  be  of  nfc  in  Uirifon,  and  fitch  like  cafes,  where  fcarcity  may  be  feared,  to  pro¬ 
portion  either  the  Mnmlis  to  the  Meat,  or  the  Meat  to  the  Months. 

j->c Cure  I  leave  this  Rule,  ( bccaufc  it  comes  not  in  fo  much  iile  and  pradicc  as  the  Di- 
rcU  Rule  doth,  and  therefore  may  be  more  apt  to  be  forgotten,)  I  will,  to  excrcifethc 
Reader  therein,  propo.il*  the  following  Qucltions,  giving  the  Anfwers  of  them,  and 
leave  the  pradicc  to  the  Reader,  to  find  out  of  himfelf,  the  better  to  fix  the  Rule  in 
bis  Memory. 

Queflion  r.  If  12  Men  would  raife  a  Frame  in  10  Days,  in  bow  many  Days  would  8 
Men  r.itfe  the  fame  ? 

Here,  bccaule  the  fewer  Men  would  require  the  longer  time,  though  the  numbers  be 
1 2,  10,  8,  yet  you  (hall  (  by  oblcrving  what  hath  been  already  delivered  in  this  Rule,) 
find  the  fourth  proportional  (which  is"  the  number  nnfwering  the  Queflion,  )  to  be  1 5, 
and  fo  many  Men  will  doe  the  work  in  8  days. 

Qneftion  2.  If  60  l  ards  of  Flangings  of  three  quarters  broad  would  ban*  a  Room,  bow 
many  l  ards  of  half  a  Yard  in  bteadtb  would  fa  re  to  hang  the  fame  Room  ? 

Anlwcr,  Ninety  Yards. 

Queflion  3.  Jf  a  Board  hint*  12  Inches  in  breadth ,  do  reyaire  1  2.  Inches  in  length  to 
n>a[c  a  Foot  fjitare  ll  hat  number  of  Inches  in  length  wid  nude  a  Foot  fqitare ,  when 
the  brcad;l)  of  the  Board  is  1 6  Inches  ? 

Anlwcr,  Nine  Inches. 

Queflion  4.  Jfthe  bafe  or  end  of  any  Solid  (as  a  piece  of  Timber  or  Stone,  )  being  1-/4 
Inches ,  do  tcqnirc  1 2  inches  tn  length  of  that  piece  to  make  a  folid  Foot  3  What  num¬ 
ber  of  Inches  in  length  will  mahg  a  folid  Foot-,  when  the  fqstarc  at  the  end  is  21 6 
Inches  ? 

Anlwcr,  Eight  Inches. 

1  will  fay  no  more  of  this  Rule,  neither  will  I  treat  of  the  Double  Rule  of  Three ,  as 
a  Rule  by  it  lelf,  but  come  to  the  Rule  of  Five  Numbers ,  which  is  an  Abridgment  of 
the  other. 


C  I-I  A  P.  XL 

Of  The  GOLDEN  RVLE  Compound  of 
Five  Numbers. 

'i;^»//)uw.fc¥^His  Rule  performeth  at  one  Operation  that  which  by  the  Single  Rule  of 
JL  Three  would  require  two  and  fo  it  is  called  the  Compound  Golden  Rule 
of  Five  Numbers.  To  this  Rule  there  belonged)  always  Five  Numbers ,  the  firft  Three 
contain  a  Sstppoftion ,  the  Two  laft  n  PJucfiion,  to  which  the  Sixth  Number  found  muft 
be  the  Anfwcr :  Now  any  Queflion  in  this  Rule  being  propounded,  to  work  the  fame 
this  is  the  RVLE: 

firft,  Place  the  Eire  Terms  or  Numbers  fo ,  that  the  Firft  and  the  Fourth  may  be  of 
one  Denomination,  the  Second  and  the  fifth  of  another  ■,  and  the  Anfwcr  in  the  Sixth 
Number  will  be  of  the  fame  Denomination  with  the  Third. 

Secondly,  Multiply  the  Firft  and  Second  Numbers  into  each  other ,  for  a  Divifor  j  and 
the  Three  laft*,  for  a  Dividend  ^  fo  jhall  the  Quotient  anfwcr  the  Queflion  demanded . 

Queflion  1.  If  a  hundred  pound  weight  (that  if,  1 12  pound )  carried  12 6  miles  cofi  14  s. 
how  much  jhall  three  quarters  of  a  hundred  (that  is ,  84  pound)  co(t ,  being  carried 
40  miles  f 

f  irft,  Place  your  numbers  according  to  the  tenour  of  the  Queflion,  and  as  you  fee 
done  in  the  work  following. 

Your  numbers  being  placed  in  order,  reduce  the  1 4  f.  into  pence,  and  it  is  t68d. 
then  multiply  ioS  by  84,  the  Proclud  is  141 12  j  which  multiplied  by  40,  it  produccth 
564380,  for  the  Dividend. 

Then  multiply  1 12  by  120,  it  produccth  13440  for  the  Divifor. 

Divide  564480  by  134-1°,  the  Quotient  will  be  42  pence,  which  is  3/.  6  d.  and 
anfwers  the  Queflion. 


If 


Part  I.  Natural,  or  Vulgar,  ARITHMETIC K. 


lb.  ip.  Miles 
If  1  1  2 - 1  2  o 

1  2  o 


2240 

T  f  2 


I344O 


C  llr  v\  Miles. 

1  2 

2  8 

>  4_ 

1  6  8  Pence 
84  lb.  weight 
6  27 
>3  44 


14112 

4  o  Miles 

1  3440)564480(42  Pence 


26880 

Here  you  fee  the  firft  number  and  fourth,  alfo  the  fccond  and  fifth ,  and  al fo  the  third 
and  fixth  are  of  like  Denomination  and  Nature. 

Queflion  2.  If  100  li.  jor  6  Months  yield  3  li.  intcreft ,  what  flsall  625  li.  yield  for 
36  Months  ? 

Place  them  thus,  too,  6,  3,  6,  5,  36. 

Multiply  the  three  laft,  as  before  is  fhewed,  the  latter  Product  is  67500,  for  the 
Dividend ;  and  the  two  firft  multiplied  make  600,  the  Divifor then  divide  67500  by 
600,  (or  675  by  6,  which  is  all  one,)  the  Quotient  will  be  112  whole  pounds,  and 
300  (or  3)  remaining*,  which,  bccaufc  it  is  half  the  Divifor,  lignifies  the  half  of  a 
pound,  that  is  10  s.  Sb  the  anfwcr  to  the  queflion  is  1 12  li.  ioj. 

li.  M.  li.  li.  M. 

If  100  in  6  gain  3  what  625  in  36? 

_ 3 

600  >875 

_ 3£ 

i  i  2  5  o 
5 _ 

6)67500(112//.  10/. 

*  *  •  00 
~6  ~ 

°7 
6 
>  5 
1  2 

3  Rem. 

Which  might  have  been  given  in  one  Denomination,  namely,  2250  fhillings,  if  be¬ 
fore  the  work  the  Pounds  had  been  turned  into  Shillings,  by  multiplying  them  by  20 
as  hath  been  fhewed  before. 

But  fincc  1110ft  Qiicftions,  except  fuch  as  are  ftudied  for  the  purpofe,  are  apt  to  end 
in  fome  Fraction,  f  fliall  next  treat  of  E rations. 

Only  firft,  having  fpoken  of  the  Double  Rule  of  Three,  this  may  let  you  know,  that 
all  Qiicftions  which  are  wrought  at  once  by  the  Compound  Rule  of  Five ,  may  be  done  at 
twice  by  the  fingle  Rule  of  Three',  and  the  doing  of  them  fo  by  two  Operations,  is 
called  The  Double  Rule:  But  this  will  be  better  underftood  when  Fraf lions  arc  known, 
which  we  next  intend  to  treat  of. 
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CHAP:  XII. 

Of  FRACTIONS. 

a  I  De(ihiiioyi.fmW^Uc  word  Fruition  fignifics  a  breaking,  or  breach  of  any  entire  thing 
v  ’  J  i  into  nans*,  and' when  a  number  is  fo  broken,  the  parts  (  which 
mull  needs  be  every  one  lefs  than  the  whole,  and  the  whole  is  accounted  but  One,  or 
Units  )  being  lefs  than  Unity,  are  called  Fractions  (that  is,  Fragments  or  Pieces  )  of 
Unity  Now  the  Unite,  or  entire  dumber,  which  is  to  be  broken,  may  be  any  thing  j 
as  on c  Pound,  in  refpedt  of  Wllich  Shillings and  Pence ,  and  Farthings,  are  Frailions 
or  one  Shilling  in  refped  of  which  Pend  and  Par  things  are  Frail  ms  ■,  or,  one  Penny, 
in  rcfpca  of  which  Farthings  are  Frailions-,  and  the  like  of  Heights  and  Meafures ,  or 
any  other  thing  to  be  broken  into  parts.  r  „ .  ,  . 

in  Frail  ions,  wc  fhall  treat  firft  of  Numeration,  then  of  Multiplication  and  Dmfton, 
then  of  Redullion,  and  laltly,  of  Addition  and  Subtrailion. 

The  rcafon  of  this  order  will  foon  be  feen  •,  for  Multiplication  and  DivtJion  MQ  here 
much  caller  than  Addition  and1  Subtraifion,  and  therefore  (Might  to  be  learned  before 
them. 

§ n.  numeration  of  Fra&ions. 

Numeration  is  nothing  clfe  feut  the  Way  df  Writtog  Fradiona  y  and  that  this!  rilay  be 
done  we  nMift  cohfitier  that  ahV  Unity,  Or  Number  i‘epr<Jfi*ntiriK  ah'  Vniti,  may  be  bro¬ 
ken  intb  two  equal  parts,  and1  then  each  of  thofe  pants  is  Called  one  ftcohd,  or  half-,  of 
it  may  be  parted  into' three  e^hbi  part‘d  artti  then  CatW  part  i^  called  oM  third,  arttl  two 
of  them  arc  called  two  thirds  y  ana  the  like  may  be  uriderftboti'  if  it  Wtfrd  parted  into 
4l  6,  7,  8,  9,  20, 50,  or  100,  or  how  many  parts  foever. 

Now  to  write  thefe  doe  thus: 

t  One  half  T  f  { 

I  Ohe  third  1  J  y 

One  fourth  I  i 

One  fifth  I  j  I 

Write  One  fixth  J*  thus  <»  4 
j  One  feventh  1  .  ; 

[  Onrc  eighth  |  (  { 

j  One  ninth  j  |  h 

L  One  tenth  j  l-,1 

In  every  one  of  thefe  10  Frailions  the  number  below  the  line  is  called  the  Denomi¬ 
nator,  and  ilicws  into  how  many  parts  the  Vmte  is  broken  •,  and  the  number  above  the 
line  Ilicws  how  many  of  thofe  parts  art  taken,  or  contained  in  the  Fraction ,  and  is 
therefore  called  the  Numerator  :  So  in  the  Fradion  -j,  the  Denominator  5  Ilicws  thc'ltoir* 
to  be  broken  into  5  parts ;  and  the  Numerator  3  fignifics  3  of  fnch  parts  to  be  contai¬ 
ned  in  the  Fruition ,  which  Fradion  therefore  is  called  three  fifths. 

And  here  it  is  plain,  that,  as  thfc  Numerator  j$  in  prOporfidri  to  the  Jbehifninator,  fo 
is  the  Ftattlori  to  1 ,  or  Unity  $  fbf  |,  of  },  d t  ririy  thfc  like,  is  tmtal  td  t . 

And  therefore  all  Fractions  are  Quotients  of  Idler  numbers  divided  by  greater,  as 
1  lignifies4  to  be  divided  by  7;  and  as  thfe  Dividend  4  is  td  the  Divilbt  7,  fo  is  the 
Quotient  7  to  Uunity  ;  and  therefore  this  lihe  of  fepatatidri  Which  is  drawn  bttWCett 
the  Dividend  and  Divifor  ddtli  pfHperty  figfoiiie  Divifton. 

Hitherto  we  have  Tpokefi  brlly  of  filch  FradiorlS  aS  are  left  than  1,  and  thoffe  are 
called  Proper  Frailions  but  thefe  are  alfb  2  32,  5  6  and  thfe  like  tiiiked  lum¬ 

bers,  vvhicli  lb  Written  flgtiifife  tfto  ilhd  an  half,  three  and  three  quarters,  five  and  it  fe¬ 
venth,  fix  and  three  fuhs.  Thefe,  by  multiplying  the  Wholfc  numbers  by  the  Denomi¬ 
nator,  and  to  the  Product  adding  the  Numerators  refpettivcly,  are  turned  to  1,  l\, 
which  arc  called  Improper  Frailions,  bccaufe  every  one  of  them  contains  more 
than  Unity. 

Thefe  neverchelefs  may  be  multiplied ,  divided,  added,  or  fubt  railed,  in  the  fame  way 
as  Proper  Frailions  arc.  And  this  fhall  fctve  for  Numet  aticn  of  Fruitions. 

§  III.  Frailions 
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I.  Of  Simple  ( or  Proper )  Fractions. 

A  FraRion  (as  before  it  is  defined  )  being  a  broken  number,  or  part  of  any  Integer, 
the  Denominator  fiiews  into  how  many  equal  parts  the  Integer  is  to  be  divided !  3  the  Nu¬ 
merator  denotes  the  number  of  thofe  equal  parts  of  the  Unite  (or  Intern) _to  be, taken. 

For  the  farther  illuftration  hereof,  let  the  fix  Lines  AG,  EH,  Cl,  DK,  EL,  and 
F  M,  all  of  one  length,  each  contain  a  Statute  Foot :  Now  if  it  were  required  to  know 
the  Baltic  of  this  FraRion  T  j,  the  Foot  being  ^  Integer  3  the  Anfwer  will  be  1  Inch  :  for 
(according  to  the  Denominator)  the  Foot  is  to  be  divided  into  11  parts,  and  tike  Nume¬ 
rator  being  an  Vunite,  the  FraRion  is  one  of  thofe  equal  parts  of  the  Line  AG,  contai¬ 
ning  t  Inch And  *  part  of  a  Foot  is  3  I*thtt\  for  the  Foot  (according  to  this  FraRion) 
is  to  be  divided  into  four  equal  parts,  as  is  the  Line  B  H,  and  one  of  thofe  divifions 
(which  is  3  Inches)  is  to  be  taken:  Alfo  *  of  a  Foot  is  4  Inches',  H  Inches  being  divi¬ 
ded  into  three  parts,  as  the  Line  Cl,  then  one  of  thofe  parts  will  be  4  Inches .-  And  i 
will  be  6  Inches,  as  the  Line  D  K ;  And  J  will  be  9  Inches,  as  by  die  Pricks  under  the 
Line  E L  doth  evidently  appear :  And  fo  in  the  other  Line  FM?  will  be  10  Inches, 
as  the  Pricks  under  that  Line  do  clearly  demonftrate :  And  fo  of  all  other  Simple  (or 
Proper)  Frailions,  whofc  Numerators  are  always  lefs  than  their  Denominator t. 

II.  Of  Frailions  of  Frailions. 

Such  Frailions  as  we  are  now  treating  of  are  ufually  fubfeibed  in  this  manner,  }  of  ’  : 
P,y  the  Denominator  of  the  Second  Frailion  the  Integer  is  to  be  divided  into  4  equal  parts 
and  according  to  the  Numerator,  three  of  them  is  to  be  taken  \  and  by  the  Firfi 
Fratlion  one  third  part  of  that  is  to  be  taken  :  As,  in  the  former  Example ,  J  of  the 
Line  £L  12,  was  9  Inches,  and  that  fub-divided  into  3  parts,  one  of  them  will  be  3 
Inches,  as  by  the  divilions  above  the  Line  with  2  pricks  does  appear. 

Again,  ^of  \  of -J,  are  three  Compounded  Frailions  given,  whofe  value  is  required  ill 
the  parts  of  a  Foot.  ... 

The  Line  F  M  is  divided  by  2  Inches  into  6  parts,  5  of  thofe  divifions  is  10  Inches, 

{ of  that  is  2  Inches,  and  the  half  of  that  is  1  Inch,  as  doth  evidently  appear. 

§IV.  MULTIPLICATION  of  FradHohs. 

For  the  working  of  Multiplication  in  Frailions,  or  Broken  Numbers,  this  is  the 
RULE: 

Multiply  all  the  Numerators  together ,  the  Ujl  Produil  fhall  be  the  Numerator  of  the  Pro- 
duil  required:  Likcmfc ,  Multiply  all  the  Denominators  together ,  the  Up  Produil  fhall  be 
the  Denominator  of  the  Produil  fought. 

Example  t.  If  p  be  to  be  multiplied  by  >,  multiply  the  Numerator  12 

3  by  the  Numerator  4,  the  Produft  is  12,  for  the  Numerator  of  the  new  J_\/ _4 

Produd  i  alfo,  multiplying  the  Denominator  5  by  the  Denominator  9,  5  /  a  y 

they  produce  45,  for  the  Denominator  of  the  defired  Produd  j  fo  that  45 

Produd  which  was  required,  is  fj. 

Example  2.  If  I,  a,  ;,  and  v’,  were  to  be  multiplied  all  together  ;  begin  with  .the 
Numerators,  faying,  once  3  is  3,  and  3  times  4  is  12,  and  12  times  7  is  60,  and  60  * 

time* 
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times  3  is  180,  (or  the  A rumerator :  then  multiply  the  Denominators  3  lading,  2  t:mcs  4 
is  8,  and  8  times  5  is  40,  and  40  times  0  is  3<So,  and  360  times  1 1  is  i960,  i'or  the  new 
Denominator  ;  fo  that  the  Produdt  ot  all  thefe  is  7 

And  thus  it  appears,  that  proper  Erallims  bung  lefs  than  1  arc  Hill  made  lelsby 
multiplying  3  as  here  the  Product  H which  (being  reduced,  as  (hall  iiercafter  be 
(hewn,)  is  A,  is  much  lefs  than  7{,  which  is  the  lealt  Multiplier  ;  and  Jieicafon  hcrc- 
ol  is  plain ;  for  feeing  Alulttpiication  is  but  tne  taking  ot  a  Nnmbei  a  certain  number  o( 
rimes,  if  that  number  of  times  be  more  than  1,  then  the  Number  to  be  taken  is  in- 
created  by  being  taken  more  than  once  ;  but  if  the  number  o(  times  be  1 ,  it  is  not  in- 
( leafed  or  diminilhed,  but  is  (till  the  fame  -,  laltly,  if  that  number  of  times  he  lefs 
than  1,  as  1,  the  Number  not  being  taken  once,  but  halt  ot  once,  prodneeth  a  Num¬ 
ber  lefs  by  half,  that  is,  the  half  ot  the  Number  to  be  taken  3  and  the  like  rcafon  is  of 
all  others. 

Example  3.  Multiply  the  mixt  numbers,  3  4  5,  and  5  Flt  lt  (  as  huh  been  (hewn 

already  )  turn  them  to  improper  Fractions  thus,  fir  ft  lay  2  times  3  is  6,  and  t  is  7  3  fo 
the  firlt  is  : :  Secondly,  3  times  4  is  1  2 ,  and  1  is  1 3  •,  fo  the  Ic-toul  is  '} :  Laltly,  4 
times  5  is  20,  and  3  is  23  3  fo  the  lait  is  Now  the  Fradtions  to  he  multiplied  arc 
:'y  i.j  and  Firlt,  For  a  new  Numerator,  fay,  7  times  1 3  is  9 1  >  and  91  times  23  is 
20933  then  lay,  2  times  3  is  6,  and  6  times  4  is  24  3  lb  the  new  Denominator  is  24  3 
and  the  Product  of  all  thefe  Fractions  is  -  ;  that  is,  if  real  divihon  be  made,  87 

§  V.  Multiplication  of  Fractions  demonji  rated. 

1.  Of  Proper  Erallions. 

Multiplication  of  Erallions  is  contrary  to  Multiplication  in  Whole  Numbers ;  for  the 
New  Fractions  produced  are  always  lefs  than  either  ot  the  terms  given  to  be  multiplied  ; 
yet.  in  their  operation  they  do  make  a  Square  Figure  with  this  A1alom.1l  Equality,  or 
Proportion. 

As  the  Square  made  of  the  Numerators 
Is  to  the  Square  of  their  Denominators t 
So  (hall  the  Superficial  Square  of  tile  Frau  ion 
Be  in  proportion  to  the  Square  of  the  Integer. 

In  this  Geometrical  Square  A  BCD, 
every  one  of  the  Sides  is  divided  into  12 
equal  parts,  or  Inches  3  fo  if  A  B  1 2  be 
multiplied  by  AC  12,  the  Produdt  will 
be  144,  the  number  of  Square  Inches  in  a 
Superficial  Foot ;  as  by  the  Figure  doth 
plainly  appear. 

Now  fuppofc  two  I- rail  ions  propoun¬ 
ded  to  be  multiplied,  as  {  of  A  B  by  .{  of 
A  C ;  2  multiplied  by  3  is  6 ,  for  the  new 
Numerator  3  and  3  by  4  is  12,  for  the 
Denominator  ;  fo  the  new  Fraction  is  g,  or 
4,  which  is  lefs  than  either  of  the  terms 
given  3  for  2  of  A  C  is  9  Inches,  and  j  of 
AB  is  8  Inches,  which  multiplied  toge¬ 
ther  produce  72  Square  Inches,  which  is 
the  half  of  144,  and  fo  was  the  new 
Frail  ton,  and  their  Proportion  thus : 

As  the  Square  of  the  Numerators  6, 

To  tile  Square  of  the  Denominators  12, 

So  will  the  Square  of  the  Fraction  72, 

Be  to  the  whole  Square,  or  Integer,  144, 
or  one  whole  Superficial  Foot. 

Again,  the  three  Numbers  given  were  6,  1 2,  and  72  3  and  as  6  is  the  half  of  1 2,  fo  is 
72  the  half  of  1443  and  confequcntly,  72  multiplied  by  12,  produccth  864,  which  di¬ 
vided  by  6,  the  Quotient  will  be  144:  So  likewife  in  all  the  four  Numbers,  the  Square 
of  the  two  Means,  vie..  12  and  72,  will  be  864,  and  fo  the  two  Extremes  144  and  6 
make  854  alfo. 


In 


39 


Parti.  Natural,  or  Vulgar,  ARITHMETICS 

In  the  fame  manner  '  multiplied  by  \  makes  *  3  nnd  1b  half  the  Line  AB  6  Inches 
multiplied  by  half  the  Line  A  C  6  Inches,  the  Produdt  will  be  3 6  Inches,-  which  is  but 
\  part  of  a wliic.li  contains  14+  S^,nc/mlm.  ......  ,  ,  ,  „ 

And  in  the  fame  manner  and  Proportion,  vi  of  A  b  multiplied  by  , ,  of  AC,  will 
produce-,-"?*  and  lb  the  Little  Square  made  of  the  Fradtion  reprefenting  one  Inch,  is 
hut  144  part  of  a  Square  Foot,  which  is  the  Integer. 

11.  Of  Fruitions  ofi  Fr allions. 

Admit  that.  -}  of  ’  were  to  be  multiplied  by  ’  of  I- :  Firlt  reduce  them,  and  you  (liall 
find  ’  of  1  to  be  ,  or  and  *  of  )  to  be  \°,  or  j  3  which  multiplied  by  make; ,  L  the 
true  Prodult  of  the  given  Frail  ions ;  which  being  reduced  is  thus  dcmonllratec!  :  j-  part  of 
BA  is  4  Inches,  and  part  of  B  D  is  3  Inches,  which  multiplied  together,  produce 
12  Square  Inches,  which  is  but  ,  '  part  of  a  Foot,  or  of  the  whole  Square  A  D. 

III.  Of  Mixt,  or  Improper  Fr  allions. 

If  it  be  required  to  multiply  2  7  by  1  \ :  Firlt  reduce  them  to  Improper  Erallions,  and 
and  they  will  be  and  ^  which  being  multiplied  together  produce  or  Four  In¬ 
tegers.  And  here  you  are  to  note,  that  thefe  lait  Products,  if  fevcral  Denominations , 
are  but  Fractions  in  rcfpect  of  the  Square  made  of  the  whole  Integer ,  which  is  the  Deno¬ 
minator  to  it,  as  or  ; :  So  A  B  H  Inches  multiplied  by  j  ot  A  C  a  Foot,  m.  A  G  8 
Inches,  the  Produdt  will  be  96,  or  which  reduced  into  the  Iealt  terms  is  },  as  111 
the  former  Demonftrntion  reprefented  by  the  Parallelogram  A  B  E  G. 

§  VI.  DIVISION  of  Fractions. 


Divifion ,  or  to  divide  one  Fradtion  by  another,  is  but  the  crofs  multiplication  of 
them  ;  that  is,  the  Numerator  of  the  one  by  the  Denominator  of  the  other  j  and  hereby 
the  proportion  of  one  Fradtion  to  another  is  feen. 

Example  1.  Divide  »  by  )  :  To  doc  this,  fet  them  as  in  the  Mar¬ 
gin,  and  multiply  as  the  Crofs  leads  3  faying,  3  times  8  is  24,  which  24 

let  over  the  Crofs,  for  a  new  Numerator  ;  and  6  times  4  is  alfo  24,  f 

which  fet  under  the  Crofs  for  a  new  Denominator  3  fo  the  Quotient  4  /  \  8 
is  I},  that  is  1 ;  which  (hews  the  Fradtions  to  be  equal  one  to  ano-  24. 

liicr.  _  .  ,  . , 

Example  2.  Divide  |  by  Firlt  fet  them  as  you  fee  in  the  Mar-  27 

gin;  and  lay,  3  times  9  is  27,  for  a  new  Numerator ;  and  5  times  4  |_\/4_ 

is  20,  for  the  new  Denominator  3  fo  the  Quotient  is  and  fo  many  Aj  /\  9 
times  is  5  contained  in  that  is,  as  27  is  to  20,  fo  is  )  to  f  3  and  fo  20 

is  -3  to  1 . 

In  Divijion  it  is  to  lie  remembred,  that  the  Numerator  of  the  Quotient  ever  arifeth 
of  the  Numerator  of  the  Dividend-,  and  the  Denominator  of  the  Quotient  comes  of  the 
Denominator  of  the  Dividend,  each  being  crofs  multiplied,  as  before :  And  remember 
always  to  fet  the  Dividend  on  the  left  hand  of  the  Crofs. 

If  a  Fradtion  be  to  be  divided  by  a  whole  Number,  multiply 
the  Denominator  by  that  Number,  the  Produdt  gives  the  new  Dcno-  1 

minator ,  and  the  Numerator  remains  the  fame.  So  if  4  be  to  be  di-  .A.'V/’ 
vided  by  9,  fay,  9  times  4  is  36  ;  fo  the  Quotient  is  T}.  4  /\  9 

Or,  If  4  were  to  be  multiplied  by  9,  the  Produdt  (  by  multiply-  3 6 

ing  the  Numerator  by  9-.  )  will  be  that  is,  2  J. 

Example  3.  Divide  •’-) -  by  thus:  fay,  320  times  9  is  2880,  for  2880 

a  Numerator-,  and  8  times  45  is  360,  for  a  Denominator  -,  fo  the  32o\/£| 

Quotient  is  ot  *.  #  8  /\  9 

For  is  equal  to  40,  and  is  equal  to  5,  but  40  corttains  5 
eight  times.  . 

And  fo  in  the  fccond  Example  it  may  be  proved,  that  as  27  to  20,  fo  is)  to  ):  For 
firlt,  multiply  the  two  middle  numbers  together,  then  20  times  )  is  that  is  12. 
Secondly,  multiply  the  firlt  and  lait,  and  then  27  times  >  is  i,-,  that  is  alfo  12. 
Wherefore  by  what  hath  been  faid  in  the  Golden  Rule,  the  four  numbers  27,  20,  4, 
are  proportional. 
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§  VII.  Divifion  of  Fra# ions  demon/} rated. 

In  Frail  ions  divided  the  Quotient  will  be  greater  than  the  Terms  given  ;  and  the  Di- 
r vifor  propounded  may  be  greater  or  Ujs  than  the  Dividend ,  as  will  appear,  they  being 
in  this  Proportion : 

As  the  Divifor  of  any  EraUion 
Is  in  proportion  to  the  Dividend , 

So  will  one  Integer ,  or  an  Vnite , 

Be  in  proportion  to  the  Quotient. 

Let  A  B  C  D  be  a  Square  containing  on  every 
"  fide  Six  Foot,  and  confequcntly  the  whole 
Square  36  fquare  Feet. 

Now  admit  that  ;  part  of  A  B  were  to  be 
divided  by  i  part  of  A  C,  which  being  divided 
one  by  the  other,  the  new  Numerator  will  be  6, 
and  the  new  Denominator  6  alfo  3  and  the  new 
Frail  ion  will  be  £,  or  one  Integer  3  the  Square  of 
one  fide  being  12  Inches,  will  be  contained  in  12 
Inches  once :  So  *  is  in  1,  and  ’  in  ’  three  times, 
demonftrated  by  the  firfi  and  fecond  little  Squares  : 
And  j  of  AB  divided  by  7 of  AC,  will  be  like- 
wife  * ,  or  one  Unite ,  viz..  EC  by  EF  :  For  if 
jj  the  Lines  A  B  and  A  C  were  equally  divided  in¬ 
to  three  parts,  one  of  thofc  parts  muft  be  2 
Foot,  or  24  Inches*,  fo  2  will  be  contained  in  2  once,  or  24  in  24  alfo  once:  and  fo 

divided  by  \  will  be  or  One  :  And  confequcntly  in  all  Frail  ions ,  (  as  in  Integers ,) 
when  the  Divifor  is  equal  to  the  Dividend ,  whether  the  Fruition  be  in  Numbers ,  Lines , 
ov  Geometrical  Figures,  the  Qttotiem  is  always  an  Vnite. 

In  this  Figure  A  B  is  a  Fathom ,  or  6  Foot,  which  multiplied  by  AC  6,  produceth 
the  whole  Square  AD  36  fquare  Feet. 

Now  in  the  firfl:  Example  the  half  of  it  was  to  be  divided  by  a  fourth  part  of 
the  fame  Square,  18  Feet  by  9  Feet;  the  Quotient  mult  be  2  Feet,  that  is,  2  of  thofe 
little  Squares  5  and  this  is  according  to  the  proportion  Hated,  vie.. 

As  the  Divifor  p,  is  to  the  Dividend  18, 

So  is  1,  unto  2. 

Or,  in  the  fecond  Example , 

As  18  is  to  9 
So  is  1  to 

§  VIII.  REDUCTION  of  Frail  ions. 

Ei  dull  ion  of  Frallions  is  threefold. 

1.  To  reduce  one  Trail  ton  (which  is  not  already  in  the  leaf )  to  its  leaf  Terms  or  Deno¬ 
mination. 

2.  J  o  reduce  many  Frallions  of  divers  Denominations ,  to  one  Denomination. 

3.  To  reduce  any  Fruition  from  otic  Denomination  (as  near  as  may  be)  10  any  other  De¬ 
nomination  defied. 

I.  For  the  fir/l  of  thefc,  To  reduce  a  Fradtion  to  its  leaf  Terms.  Divide  both  the 
Numerator  and  the  Denominator  by  the  greatdl  Common  Divifor  that  you  can  think  of, 
the  two  Quotients  being  placed  refpedively  in  a  Fradtion,  that  Fraction  fiiall  be  equal 
to  the  former  Fradtion,  and  in  Idler  terms. 

So  (  in  the  third  Example  of  Divifion)  to  reduce  to  *,  divide  1880  by  360,  the 
Quotient  is  8  3  then  divide  360  by  360,  the  Quotient  is  1  ;  and  the  new  Fradtion  \  is 
equal  to  the  former  Fradtion  -7"*,  and  in  lefs  terms,  as  you  may  lee :  But  to  find  the 
greatefl: Common  Divifor ,  this  is  the  RULE: 

Divide  the  greater  term  by  the  Idler,  [I  mean  by  terms,  the  Numerator  and  Deno¬ 
minator ,]  and  by  the  Remainder  (if  any  be)  divide  the  Divifor  3  and  if  any  thing  fill 
remains ,  by  that  divide  the  lafi  Divifor 3  continuing  this  conrfe  till  nothing  remain  greawr 
than  Unity,  and  that  Divifor  which  is  lafi  of  all ,  is  the  preatefi  Common  .Me  a  fare  of 

both 
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both  terms,  l y  ninth  both  king  divided,  and  the  Quotient  placid  Ive  a  I- rudtion  that 
1 1  a' lion  jhall  he  <  y nal  to  the  former  Fr.idUon,  and  in  the  lea  ft:  terms. 

Example.  Reduce  1  to  the  lealt  terms  3  firll  divide  14S  by  10,  the  Quotient  is  9, 
and  4  remains  3  again,  divide  16  by  4,  the  Quotient  is  4;,  and  nothing  rem  .ins 3  where¬ 
fore  taking  4,  (the  la  II  Divifor,)  for  the  greatdl  common  Divifor,  by  it  divide  148, 
the  Quotient  is  37  3  and  by  it  alfo  divide  ui,  the  Quotient  is  4  ;  thcic  two  Jail  Quo¬ 
tients  placed  orderly  in  a  Fradlion  make  which  is  equal  to  and  in  the  lealt 
terms;  for  no  number  greater  than  1,  will  divide  evenly  both  37  and  4. 

Other  ways  there  are  of  Iclicning  Fradtions,  as  dividing  the  terms  (  if  they  be  even 
numbers)  by  2,  and  the  Quotients  (if  even)  again  by  2,  or  die  by  3,  or  any  other 
number  that  will  divide  them  both  evenly,  that  is,  leave  nothing  remaining;,  but  the 
lbrmcr  Rule  being  general  and  cafic,  fhall  ferve  for  all. 

II.  Now  fccondly,  7 0  reduce  many  Denominations  to  one  common  Denominator:  For 
the  dividing  whereof  this  is  the  RULE- 

Multiply  all  the  Denominators  together,  and  the  lafi  Product  j hall  be  the  Common  Den  ini¬ 
tiator  to  all  the  Fruitions  then  multiply  every  particular  Numerator  into  all  the  Denomina¬ 
tors  except  his  own,  and  the  lajl  Product  fhall  be  Numerator  to  that  Fraction, 

Example.  To  reduce  the  Fradtions  ',  \,  into  one  Denomination  3  fay,  2  times 

4  is  8,  and  8  times  5  is  40,  and  400  times  8  is  320,  and  320  times  10  is  3200;  this 
lalfc  Prod  11  dt  3200  fiiall  be  the  common  Denominator:  then  to  get  Numerators  lor  eve¬ 
ry  one  of  them,  as  lirlt,  for  the  firlt,  fay,  once  4  is  4,  and  4  times  %  is  20,  and  20 
times  8  is  160,  and  160  times  10  is  1600,  for  the  fn ft  Numerator;  fo  the  lirlt  l  radtion 
reduced  is  then  for  the  fecond  Numerator,  fay,  3  times  2  is  6,  and  6  times  5  is 
30,  and  30  times  8  is  240,  and  240  times  to  is  24003  fo  the  fecond  Fradtion  reduced 
is  -}v0"  :  after  the  fame  manner  may  the  other  three  be  reduced  to  -,,'*5,  for  the  third  3 
f'fi,  for  the  fourth  3  and  7*~~,  for  the  lall :  thefc  arc  fcvcrally  equal  to  the  other  3 
the  firfl:  to  the  firlt,  &c.  as  may  be  proved  thus :  Let  the  Unity  be  a  pound  Sterling , 
then, 

s.  d. 

the  v  of  it  is*" - 10 — o 

and  \  is  — - -  5 — -o 

and  l  is  - 1 6 — o 

and  t  is - 17 — 6 

and  b  is - -  1 8 — o 

In  all — 7 6 — 6 

That  is  3  whole  Unites,  and  16 s.  6  d.  over:  turn  1 6s.  6d.  all  to  fix-pcnccs,  it  is 
33,  and  bee aufe  6  d.  is  the  fortieth  part  of  a  Pound,  therefore  all  the  Fradtions  arc 
equal  to  3  ’!. 

Now  the  new  Fradtions  (which  being  of  one  Denomination)  may  be  added  like 
whole  Numbers  thus : 

1600 

2400 

2560 

2800 

2880 


12240 

Which  divided  by  the  Denominator  32.00,  the  Quotient  is  3 -‘MI  5  now  ftU-  redu¬ 
ced  to  the  leaft  terms,  as  hath  been  fliewcd  how  it  may,  will  he  fo  the  fumm  of 
thefc  alfo  is  3  ’,'  3  which  is  equal  to  the  fumm  of  the  Fradtions  given  to  be  reduced, 
and  therefore  they  arc  equal  in  fumm,  and  might  be  thus  proved  equal  fcvcrally  ;  that 
is,  the  full  propounded  to  the  firfl:  reduced  3  divide  the  Numerator  1600  by  the  Nu¬ 
merator  1,  the  Quotient  is  1600  ;  alfo  divide  the  Denominator  3200,  by  the  Denomi¬ 
nator  2,  the  Quotient  is  alfo  1600 ;  and  fo  may  any  of  the  reft:  he  proved  equal  by  the 
equality  of  Quotients  :  But  I  leave  it  as  plain  enough  already. 

III.  Thirdly,  ylny  I  rail  ion  being  given ,  to  change  the  Denomination  to  any  other  more 
requifite,  retaining  fill  (as  near  as  maybe )  the  tame  value.-  To  doe  which  this  is  the 
R  V  L  E  :  ' 

Multiply  the  Numerator  given ,  by  the  Denominator  required,  and  divid.  tU 
by  the  Denominator  given-,  the  Quotient  Jhall  be  the  Numerator  required. 


H 


Example  • 
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Fx.tmtlc.  l.ct  the  Mi  on  given  be,}  of  a  Pound  Stirling,  w  hat  is  that  in  the  twen- 
tir*rh  mm  o’-  Hiil line's'1*  MnitiolY  7  by  20,  the  Prod uft  is  140;  which  divided  by  13, 
"cl"  t  ;  ,h*  M  and  ■?  of  a  Shilling  which  may  be  brought  to 

p" „cc thus:  multiply  toby  .a,  the  Proditft  is  1 20 ;  wit, the  iv.tkd  by  13,  the  Quotient 
is  9  ,1  U.  and  agaiS, multiply  3  by  4,  the  Produft  ts  u  ;  which  tonicity  -3.  theQj.o- 
tient  is  '.I  of  ;t  Farthing ;  lb  feven  thirteenths  ol  a  Pound  is  lot.  9J.  and  almolta 

who  is  rcfolvcd  to  have  it  in  the  finaltcH:  coin,  may  doc  it  at  the  f.rib  work ; 
for  feeing  a  Farthing  is  the  960th  part  of  a  Pound,  mulfply  7  by  960,  they  produce 
S7io;  which  divided  by  13,  the  Quotient  is  5'6  Farthings,  and  ,  of  a  Farthing ; 
thefe  Farthings  may  be  turned  to  Shillings,  dividing  by  4 1,  01  to  Fence  by  4,  as  in 

*Tlds  brief  and  plain  Rule  is  of  great  life  in  Jlritbmnic either  for  turning  natural 
and  furd  Fruitions  into  Decimals,  or  any  other  dclircd  lkuom.,non,  with  filch  facility 
and  lpccd  as  may  be  wilhed. 

FrAlions  of  Fractions. 

In  Redlining  of  I  rattions ,  fome  make  another,  or  more  parts,  ns  Fruitions  of 
Fracliim  for  one  ^  that  is,  when  there  is  a  part  ol  a  PmHion,  or  a  part  of  a  part 
of  a  Fr.'.lim,  C'  f.  to  be  valued  in  one  Frail  ton for  the  doing  of  which  oblcrvc  this 

' Multiply  nil  the  Numerators  together,  the  Lift  Product  fltall  be  the  Numerator  de fired  , 
then  multiply  all  the  Denominators  ,  and  tins  lafi  Product  fall  be  the  Denominator 

fi't^lc.  Let  the  Frad  ions  of  Frail  ions  propounded  be  ?  of  ’  of  for  fothey  arc 
ufually  written,  and  let  the  Numerators  be  multiplied,  faying,  4  times  3  is  *2,  and  12 
times  1  is  12,  the  Numerator  thcrefoic  required  is  12  •  then  lor  the  Denominator ,  fay, 
5  times  4  is  20,  and  20  times  2  is  40,  the  Denominator  required ;  and  ||  is  equal  to 
i  of  l  of  v. 

The  Proof. 

Let  the  Unite  be  40;.  one  fifth  of  40  is  3,  and  therefore  .?  is  32,  of  which  one  fourth 
is  8  i  and  \  is  24,  of  which  one  half  is  1 2  ;  and  therefore  1  ’  is  the  juft  fumm  of  all  the 
Fractions/  This  needs  no  farther  exemplifying. 

§  IX.  The  lie  a f on  of  the  Reducing  of  Fractions  from  one  Denomination  to  ano¬ 
ther,  as  alfo  of  Reducing  them  to  the  lea  ft  Terms,  tlcmonjl  rated. 

The  Reafon  of  tranf.uin or  reducing  of  Frail  ions  from  one  Denomination  to  another  de¬ 
pends  upon  this  J'hcorcm  : 

if  two  Numbers  multiplying  any  Number,  produce  other  Numbers ;  the  Num- 
burs  produced  of  them  {ball  he  in  the  fame  Proportion  that  the  Numbers  mul¬ 
tiplied  arc.  Eucl.  El.  Lib.  7.  Thcor.  16. 

O  I  For  the  applying  of  this  Theorem  to  the  matter  in 

©  ©  hand  take  tilde  two  Fruitions  -!  and  1,  as  in  this  Fi- 

^  .  3  .u  .  2  gurc. 

#4  0  3  And  firft,  1  finglc  out-’,  and  multiply  them  by  4, 

V  0  (the  Denominator  of  the  other  Fraftion, )  they  be- 

0  0  come  7* ;  for  4  times  2  is  8,  and  4  times  3  is  12,  as 

0  I  may  be  feen  in  the  Margin. 

And  ( by  the  Theorem )  I  fay,  that  this  Multipli¬ 
es  O  O  O  3  cation  of  the  Numerators  of  the  two  Fruitions  2  and  3, 

_ O  Q  Q _ O _ by  a  third  Number ,  viz..  £4]  hath  altered  no  Pro - 

§4$  0  40  1 2  portion ;  for  the  Products  have  the  lame  Proportion  one 

4$  0  0  to  the  other,  as  the  Numerators  2  and  3  have,  by 

40  0  40  which  they  were  multiplied-,  that  is  to  fay, 

As  2  is  to  3,  fo  is  3  to  12. 


Again, 
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Again,  For  the  other  Frallion  \ ,  I  multiply  thefe  0  Q  ~ 

two  (viz..  3  and  4,  the  Numerator  and  Denominator  0  q  q 

of  the  Frail  ion  taken,  )  by  a  third  Number ,  namely,  Q  Q  O  9 

by  3,  (the  Denominator  of  the  other  Fruition,)  and  0  0*-' 

the  Products  arc  9  and  1  2  ,  or  -f,  ■,  as  in  this  Figure.  0  ®  O 

And  this  Multiplication  bath  not  altered  any  Propor-  V  0  0 

tton,  by  the  former  reafon :  For,  0  0  40 

As  3  is  to  4,  fo  is  9  to  1 2. 

And  by  this  means  I  have  two  New  Frailoins  and  T},  which  arc  the  fame  in  e fleet 
(  or  value  )  with  the  two  given  Fractions  ■}  and  2  •  and  whereas  they  were  before  of 
Afferent  Denominations ,  they  are  now  of  the  fame  Denomination. 

And  this  is  the  true  (>rouml  and  Reafon  of  Reducing  or  Fran  fating  of  Fruitions  fiom 
one  Denomination  to  another,  and  from  divers  and  Afferent  Denominations  to  one  and 
the  fame  Denomination. 

The  my  of  Reducing  of  Fractions  to  their  Leaf  Terms  demonflrated. 

For  the  Demonft ration  hereof  it  will  be  neccflary  to  confider  fome  few  Definitions  and 
Theorems  of  Euclide ,  liich  as  thefe  following  : 

I.  A  Prime  Number  is  that  which  can  only  he  mcafured  hy  Unity. 

That  is  to  fay,  2,  5,  7,  1 1,  13,  c re.  are  Prime  Numbers ,  bccaufe  neither  of  them 
can  be  divided  into  equal  parts  by  any  thing  lefs  than  an  Vnitc. 

II.  Numbers  Prime  one  to  the  other ,  are  fuch  as  Unity  only  doth  meafure,  an 
Unite  being  their  Common  Meafure. 

And  fuch  Numbers  are  thefe,  f<f]  and  [14  i]  for  thefe  two  Numbers  cannot  be 
divided  into  letter  than  Vnitc  parts,  fo  as  that  which  meafurcch  one  may  meafure  the 
other. 

1  ^  3  3 

1 •  •  •  l  i — ' — ; — ; — 1  9 


For  though  3  will  meafure  9,  that  is,  it  may  be  found  three  times  in  9,  yet;  it  will 
not  meafure  14  i  for  after  ir  hath  been  found  as  often  as  it  can  in  1 4,  (  that  is,  four 
times, )  yet  there  will  be  two  Vnites  left. 

Again,  although  2  will  meafure  14,  that  is,  it  will  be  found  juft  '/  times  in  14^  yet 
it  will  not  be  found  any  certain  number  of  times  in  9,  but  there  will  he  an  odd  Unite 
remaining. 

III.  A  Compofed  Number  is  that  which  fome  certain  Number  doth  .mea¬ 
fure: 

So  D$]  is  a  Compofed  Number  of  3  and  5,  becaufe  3  multiplied  by  %  maketh  [15.] 
So  is  [20]  a  Compofed  Number  of  4  and  5,  becaufe  4  multiplied  by  y  produceth  [  20.J 

IV.  Numbers  compoied  one  to  the  other ,  are  fuch  as  fome  one  Number, 
being  a  Common  Meafure  to  them  both,  doth  meafure. 


And  thus  are  f8q  and  Compofed -Numbers  one  to  another  \  becaufe  there  is  a 
certain  Number,  viz..  [4]  which  being  repeated,  or  added  to  it  lclf  a  certain  num¬ 
ber  of  times,  compfcs  both  the  one  and  the  other  of  thefe  Numbers  -  for  [4]  being,  twice 
repeated  (or  added)  produceth  the  Compofed  Number  [8,]  and  being  thrice  repeated 
it  produceth  the  other  Compofed  Number  b  1 2  ;  ]  and  this  4  is.  called  the  Common 
Meafure. 


Thus : 


Two  Compofed  Numbers - — - - — — -  8  and  12 

Divifors  of  thefe  two  - - —  2  3 


Their  Common  Meafure - - 


H  2 


Again  f 
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Again :  Three  Compofed  Numbers— 
Divifors  of  thefe  Three 

Their  Common  Meafurc - 


-6  and  I  and 


§*X.  ADDITION  of  Fradions. 

To  add  many  Fractions  into  one  fiimni,  conlider  whether  they  be  all  of  one  Dc:io- 
mination  or  divers-,  if  one,  then  add  all  the  Numerators  together  into  one  lumm,  iliac 
lu mm  is  the  new  Numerator  ;  and  the  Denominator  in  this  tale  is  not  altered, 

Example.  Let  the  Fractions  to  be  added  be  3,  J,  ; :  Add  the  Numerators  together, 
faying,  2  and  4  is  6,  and  5  is  11,  and  t  is  12:  So  the  fmnm  ot  them  all  is  that  is, 

2  Unites.  .  . 

As,  let  the  Unite  be  20/.  whereof  one  fourth  is  5  n  then  ,  15  ust.  and  v  is  20/. 
which  added  to  10/.  is  30/.  then,  5  is  251,  which  added  to  30/.  gives  5 5 s.  and  Lil¬ 
ly,  ;•  is  5;.  which  added  to  55  j.  makes  60 s.  that  is,  3  times  20/.  which  is  3  //.  or 

3  Unites.  .  .  _  ..  .  . 

Hut  if  the  Fractions  to  be  added  be  of  divers  Denominations  ;  as, 
3  2  0  Jet  them  be  {,  4,  y,  then  (by  the  RtMlion  afore-going)  they 

3  6  0  mult  be  turned  all  into  Denomination,  and  then  they  will  be 

3^4  ||.J,  and  and  may  be  added  like  thole  before,  as  in  the 

4  0  Margin  :  So  the  liimm  of  all  is  or  g that  is  3  .  ;  which  if 

Jn  all  1  484  it  be  Money,  and  the  Unite  1  /.  it  is  then  3 //•  1  s.  10 d.  as  may  be 

tried  thus:  }of  a  Pound  is  13  s,  and  4 d.  and  ’  is  150  and  ^  is  16;. 
and  ;  is  17  s.  6  d.  thefe  all  added  together,  make  3  li.  is,  10  d. 

§  XI.  S  V  B  T  R  ACTION  of  Fractions. 

In  Subirafim  of  one  Fradion  from  another,  if  they  be  both  of  one  Denomination, 
it  is  done  by  taking  the  Numerator  of  one,  from  the  Numerator  of  the  other,  the  Re¬ 
mainder  is  the  new  Numerator ,  and  the  Denominator  the  fame  as  before. 

So  if  •’  be  fubtraded  from  U  the  Remainder  is  J  the  like  of  all  other. 

But  if  they  be  not  01  one  Denomination,  they  mult  firJt  be  reduced  to  be  fo  ;  the n 
that  which  is  faid  before  is  fufficicnt. 


§  XII.  Addition  and  Subtraction  of  Fruitions  demonflraied. 

I.  Of  Addition. 

Admit  the  Fine  AD  to  be  one  Foot  in  length,  divided  into  three  equal  parts,  as 
A  B,  li  C,  CD;  then  is  A  li }  of  a  Foot,  or  4  Inches,  A  C  |  parts,  or  8  Inches  of  the 
whole  length  A  D  1 2  Inches. 


Now,  if  A  B  were  added  to  AC,  that  is  j  to  their  fumin  would  be  ■},  or  one  In¬ 
teger,  as  A  D ;  for  C  D  is  equal  to  A  B,  which  was  added  to  A  C. 

Again,  The  i  ,inc  E  1  is  a  Foot  divided  into  Four  equal  parts,  viz..  E  F,  F  O,  GIF 
H  I ;  every  equal  part  containing  3  Inches ;  then  will  E  F  be  ~  of  a  Foot,  or  3  Inches ; 
which  added  to  EG  or  6  Inches,  the  fumm  is  f,  or  <?  Inches,  equal  to  F  H  ;  for 
G  H  is  but  3  Inches,  cquall  to  E  F,  which  was  added  to  E  G. 

In  like  manner,  If  E  F  4  were  added  to  E  II  the  fmitn  will  bj  equal  10  ti  e 
Integer  E  I. 

L’  3. 
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"Tar.  if  F  rad  ions  have  fcvcral  Denominations,  they  mult  be  reduced  to  one  Dcnc- 
r  limit  ion  be  lore  they  can  be  added:  As,  if  A 13 1  of  a  Foot,  were  to  be  added  to  E  F 
of  a*  Foot  they  mud  be  lirft  reduced,  and  then  they  will  be  A  and  T 1,  which  added  to¬ 
gether  make  - 7  of  a  Foot,  or  7  Inches;  for  the  Integer  divided  into  12  equal  parts, 
(V cording  to  the  Denominator  of  the  Fradion,)  7  of  thofe  parts  mult  be  taken  ior 
the  fumm  of  the  two  F  millions:  As,  admit  Kb  equal  to  A  D,  or  E  f,  were  divided 
into  m  equal  parts,  or  Inches,  and  the  Line  M  O  equal  to  KL-,  then  take  A  B  4 
Indies,  and  E  F  3  Inches,  they  will  extend  to  7  Inches  in  the  Line  k  L,  vcprclcnted  in 
M  N,  being  of  M  O.  And  what  is  here  laid  ot  draper  !•> action the  lik:  is  to  be 
underdoodot  all  other  Fractions ,  whether  improper  or  mixt  Numbers. 

II.  Of  Subtraction. 

In  the  former  Figure  admit  the  Line  A  D  to  lx:  a  Foot,  divided  into  3  equal  parti, 
from  whence  part,  as  A  B,  is  to  lie  fubtraded  ;  the  Integer  is  ],  from  whence  take 
4  the  Remainder  will  be  ;,  that  is,  B  D  or  A  G,  and  is  the  lame  in  Number;  for  A  B4 
inches,  fubtraded  from  A  D  .2  Inches,  the  Remainder  is  8  Inches,  equal  to  A  C  or 
,,  n  A.,ain  the  Line  E  I  is  a  Foot,  divided  into  four  equal  parts,  as  E  F,  F  G,  G  H, 
ard  H  I  ^then  is  F.  F  equal  to  i  of  the  whole  Line  E  I,  and  E  F  fubtraded  from  t  H  $, 
kr  o  1  ne h  s,  the  Remairder  will  be  E G  ’,  or  1  of  a  Foot,  or  6  Inches:  And  fo,  if 
E  V  were  to  be  liibtradcd  from  E  I  a  Foot,  that  is  *  from  «,  the  Remainder  will  be  J 

°l  Thus  when  Fradions  are  of  the  fame  Denomination,  but  if  they  he :  of  different  Dt- 
nominntions,  they  mud  he  reduced  into  one  Denomination,  and  then  fubtrad  one  Nu¬ 
merator  Irotn  the  other,  as  hefot  c.  , 

F01  ilhilh-atirm  hereof,  MO  is  a  Line  of  n  Foot  long,  divided  into  two  unequal  parts 
in  N  •  1  he  part  M  N  containing  7  Inches,  or  -, ;  of  a  Foot,  from  which  AB  \  of  a  Foot, 
or  lm  l.es  is  to  he  fubtraded  ;  thefe  l  i  ne  Lions  reduced  will  be  and  1T  ;  then  fuh- 
,  1  (rom  2 1 ,  and  there  will  remain  r;,  or  (  in  its  lead  terms  )  to  , :  So  if  A  B  + 
Incites  he  aibiradcd  from  MN  7  Inches,  the  Remainder  will  be  L  F,  equal  to  +  of  a 

Foot,  or  3  Inches.  .  , ,  .  ,  ...  ,  . 

In  like  manner  M  NX  fubtraded  from  the  Integer  the  Remainder  will  be  lt, 

CflBy  what  hath  been  here  faid,  it  is  apparent  that  Addition  and  Siibirr.ihon  of  Fractions 
do  prove  each  other. 

§  XII.  To  work  The  GOLDEN  R  V  L  M  in  Fradions. 

The  Golden  Rule  in  Fractions  is  the  fame  as  in  whole  Numbers,  I  will  give'  you  hut 

one  inflame.  ,  „  „  .  ,  ,  .  ,  r  in. 

If  *  of  a  yard  t  f  T.yc  roll  \  of  a  petty,  what  fall  one  Inch ,  that  ;q  ■„  of  a  yard  toft? 

Multiply  the  fecond  Fradion  by  the  third,  the  Ptodud  is  ,7  >  which  divided  by  4, 
the  Quotient  is  ,d  of  a  penny,  for  the  price  of  l4'  of  a  yard. 

Oihtrwile,  feeing  \  ol  a  yard  may  he  turned  to  27  Inches,  Hiy,  if  27  colt  ,  what  li 
Divide  [  by  27,  it  makes  lor  the  an  Ever ;  which  is  equal  to  nnd  in  tne  lead 

l]\nd  whcrctocvcr  this  may  he  done,  to  have  the  fir  ft  and  third  Numbers  of  Fradions 
of  one  Deuomin.it  ion,  the  belt  wav  is  to  work  with  their  Numerators,  not  tcsatding 
tlni:  Denominators  m  all:  As,  7/  ‘  oft  what  \i  Inficad  thereof  write,  If  2 
iv hat  7  ?  Mtilliply  }  by  7,  it  produceth  'h;  which  divided  by  2,  the  Quotient  is  ; 
and  that  is  the  anlwer  in  the  lead  terms. 

And  all  this  while  it.  Ihould  have  been  noted  that  the  Fraction's  arc  ever  written  in 
h  linailer  figure  ilun  the  whole  lumbers. 


c  H  a  p. 


Cursus  Mathematicus. 


Book  I. 


CHAP.  XIII. 

Of  The  RVLE  of  FELLOW  SHI  P. 

Definition.-T His  Rule  is  ufefull  for  Merchants,  and  all  fnch  ns  trade  in  Coma's, 
1  with  joint-ftocks,  and  mud  (bare  a  proportional  part  ol  the  Gains,  or 

Lofs,  every  one  according  to  his  flock  which  he  laid  in.  . 

The  Rule  is  two-fold,  with  equal  time,  or  with  unequal  tune  ;  that  which  is  with  equal 
tune  is  commonly  called  The  Rule  of  Fellowfhip  without  tunc ;  of  tins  we  will  hrlt  (peak, 
and  for  the  working  of  it  this  is  the  R  V  L  E .-  ,  .  ,  c  , 

As  the  whole  joint-flock,  i*  to  all  the  Gam,  or  Loft ,  fo  ts  each  man  s  particular  Stock  to 
his  part  of  the  Gain,  or  Lofs. 

Example  1.  Two  Furchafers  A.  and  B.  pur  chafe  700  li.  Land  a-ycar  for  ever,  ( when 
Money  is  at  8  per  Cent.  )  for  14OOO  li.  of  which  A.  paid  8000  li.  and  B  6000  li.  after  5 
years  (  Money  being  fallen  to  6  perCent.)  they  fell  it  for  18700I1.  fo  there  ts  gamed 
4700 li.  how  much  nntfl  each  have ?  0,„„ 

Firft  for  A.  Say,  if  14000  gain  4700,  what  8000  ?  Anfwer  2685 )000. 

Then  for  //.  Say,  if  14000  gain  4700,  what  6000  ?  Anfwer  2014  As  by  the 

following  operation  doth  appear. 


I.  For  A. 

li.  li.  h. 

If  1  4  o  o  o  gain  4700  what  8000? 

8 

14000)37600000(2685-;* 


II.  For  B. 
li. 


If  1  4  o  o  o  gain  4700  what  6000? 
6 

14000)28200000(2014^ 


2  8  0  0  0 
9  6  o  o  o 
84000 
I  20000 
1  12000 
80000 


1  a  o  o  o 
6  0  000 


56000 

4  o  o  o  Remainder 


70000 

10000  Remainder 


Here  note,  That  this  work  might  have  been  much  abbreviated,  if  from  each  of  the 
three  numbers  you  had  cut  off  two  Ciphers  towards  the  right  hand,  as  hath  been  for¬ 
merly  (hewed. 

Now  for  the  proof  hereof,  if  you  add  the  fumm  which  A.  gained - 2685  or 

To  the  fumm  which  B.  gained—* - * - - - -2014  or  /. 

The  fumm  of  them  is - - - •• - * - 47000, 

Which  is  equal  to  the  total  gain. 

And  according  to  the  proportion  of  thefe  two  Numbers,  that  is,  as  8  to  6,  or  4  to  3  ; 
fo  they  ought  to  have  parted  the  yearly  Rent  alfo,  all  the  time  they  received  it ;  that 
is,  A.  ought  to  have  400  li.  and  B.  sco  li.  yearly. 

Example  2.  A.  B.  and  C.  join \thcir  Moneys  to  make  a  Stock  of  25000  li.  of  whibh  A. 
laid  iwiooooli.  B.  8000  li.  and  C.  put  m  7000  li.  with  this  (after  a  certain  time  in 
trading)  they  gained  7500  li.  how  mufi  this  be  parted  ? 

Firft  for  A.  Say,  if  2  5000  gain  7500,  what  icooo  ? 

Or  (horter,  if  25  get  7  i,  what  10? 

Multiply  7  \  by  10,  it  produceth  75;  which  divided  by  25,  the  Quotient  is  3, 
that  is,  (  reftoring  the  three  Ciphers, )  3000  li.  for  A. 

Then  for  B.  Say,  if  2500  gain  7  5°°>  what  8000  ? 

Or  (horter,  if  250  get  75,  what  80  ? 

Multiply  and  divide  as  the  Golden  Ride  requires,  to  the  Quotient  reftorc  the  two 
Ciphers,  then  it  will  be  2400/1.  for  B. 

Laftly  for  C.  Say,  if  250  gain  75,  what  70?  Anfwer,  21  ;  to  which  put  the  two 
Ciphers,  it  makes  2100  li.  forC. 

And  thefe  three  3000,  2400,  and  2  too,  bceing  added  together,  make  7500  ;  and 
have  that  proportion  as  the  particular  Stocks  had,  ai.d  thcrefoic  the  Work  is  right. 

1.  For 


Part  J. 


Natural,  or  Vulgar,  AR1 THME  TICK. 


47 


II.  For  B.  HI-  For  C. 

If  2  5  o  gain  7  5  what  80?  K  2  5  0  gain  7  5  what  7  o  ? 
8  o  70 

250)6000(2400  250)5250(2100 

500  5  0  0 

1000  1 5 0 

1000  2  5  0 

000 
o  o 

And  if  inftcad  of  gaining  whereby  every  one  is  fuppofed  to  have  his  Stock, 

and  a  part  of  the  Gains,  they  had  loft  7S co/i.  then  their  particular  Stocks  had  not 
been  chic  to  them,  but  fo  much  as  would  be  left  after  their  proportional  parts  of  the 

^Example  3.UA.  B.  and  C.  with  a  joint  Stock.of  25000  li.  gain  7500  ;  of  which  A.  gets 
30c o,  H.  2400,  C.  21 00;  what  was  their  Stock ?  . 

This  is  but  the  Convcrie  of  the  former  ;  therefore  fay,  if  75°°  require  25000,  what 
doth  3000  require?  10000  for  At,  and  fo  work  for  the  other  two. 

Mmv  F van  1  pics  are  of  little  ufe  (  except  to  load  the  Reader’s  memory  )  where  the 
Rule  is  ib  fliort  and  plain  ;  1  will  therefore  add  no  more  to  this  part  of  the  Rule,  but 
immediately  come  to  the  Rule  cf  Fdlowjhip  with  7  ime. 

CHAP.  XIV. 

Of  The  RVLE  cf  FELLOWSHIP 
with  Time-. 

Definition.  *TpHis  Rule  is  to  be  ufed  when  the  times  of  the  continuance  of  the  parti- 
1  cular  Stocks  are  unequal,  and  differ;  fo  that  here  the  difference  of 
Time  and  alfo  the  difference  of  Stock  being  both  to  be  conlidcred,  it  can  be  done 
no  better  way  than  by  taking  the  Power  of  them  both  to  be  the  particular  Stock  ;  and 
all  thole  Powers  added,  to  be  the  whole  Stock  j  (that  which  I  call  the  Power ,  is  the 
Prod uft  of  the  Money  of  every  one  multiplied  by  its  time, )  and  then,  tins  is  the 

RVJs!hc  fmmn  of  t’ljifc  Produlls  is  to  the  whole  gain ,  fo  is  each  particular  ProdnU  to  its 
part  of  the  rain. 

Qncftion  1.  Three  Merchants  A.  B.  C.  make  a  Stock  of  iooooli.  of  which  A.  lays  in 
400 li.  for  3  Monty,  B.  3000  li.  for  6  Months,  and  C.  3000  li.  for  8  Months  ;  with  this 
they  ea:n  2000  li.  '.'-hat  i<  each  Man's  jhare  ? 

Firft-,  for  A.  Multiply  4CC0  by  3,  it  makes  12000;  let  that  be  accounted  his  par¬ 
ticular  Stock.  •  1  r  1 

Secondly,  for  B.  Multiply  3000  by  6,  it  makes  18000;  his  particular  Stork. 

Laftly,  lore:.  Multiply  3000  by  8,  it  produceth  24000 ;  for  his  Stock:  add  thele* 
they  make  5  g  00 li.  lor  the  general  Stock  :  1  hen  (ay,  ^ 

I.  For  A.  If  s  1000  give  2000,  what  1200?  Anfwer  444  ,  or  >. 

II.  For  A’.  If  s  pr  o  give  2:  00,  what  18000?  Anfwer,  666  l4.,*’,  or 

III.  For  c.  If  5.; coo  give  2000,  what  24000  ?  Anfwer  888  or  *, 

The  three  Fracf  011s  may  be  reduced  by  dividing  each  Numerator  and  Denominator 
by  6c  o,  and  then  the  three  (bares  will  be  44451  666-*,  888  s  ;  which  all  together 
make  ?oco,  as  t  hey  ought. 

Quell  ion  2.  Three  Tamars,  A.  B.  and  C.  lay  out  toooli.  to  flock  their  Grounds  with 
Cat  tel,  if  which  A.  put  in  200  li.  for  6  years ,  B.  had  300  li.  £0tng  for  4  year  r,  and 
C.  500  li.  for  X  years ;  at  the  cud  (by  nnfeafonablc  times)  there  was  lufl  20c  li.  which 
made  the  nn.amcUr  of  their  Stock  but  800  li.  what  had  each  Man  left  f. 

Multiply  200  by  6,  it  gives  1200;  likewife,  300  by  4,  it  gives  1 200  ;  laftly,  5Co 
by  2,  the  Product  is  tcoo  all  thefe  added  together  make  3400,  far  the  joint -(lock. 


I.  For  A. 

If  2  5  gain  7  what  1  ol 


25)75(3  °r3°°° 

7  5 


Then 


C  u  R  S  U  S  M  A  T  H  E  M  A  T  1  C  0  S.  Book  I. 

I  lien  fir  It  for  A.  Say.  if  3400  lol’c  ?.co,  wliat  1  ms?  Anfwcr,  70  J,’”.,  for  A.  to 
wliic  h  B .  is  equal,  beenufe  the  Power  of  his  Stock  is  fo. 

Therefore  tor  C.  Say,  if  3400  lol'e -2co,  whatioco?  Anfwcr,  58 So  the  three 
fharcs  are  70 ,  70 -/4,  and  58  equal  to  200. 

Now  bccauTc  A.  put  in  2.00  h.  and  loll  70  fubtradt  the  Tofs  from  the  Stock,  and 

there  remains  129  h 

And  lb  doing  for  B.  his  remainder  Will  be  229  j’. 

And  for  C.  his  remainder  is  ^4 1  -J4. 

Now  thefe  three  remainders,  129  **,  229  and  141  make  up  800 //.  which 
was  the  whole  remainder. 

Queflion  3.  A.  rents  a  Clofe  for  4  year,  to  pay  Soli,  be  puts  into  it  200  Sheep  \  twt 
Months  after ,  13.  puts  40  Sheep  in  ;  and  five  Mouths  after  that ,  C.  puts  in  100  Sheep  ;  how 


much  muft  every  one  pay  of  the  Bent  ? 

Multiply  200  by  t2,  it  produccth  - - - — — — - 2400 

And  40  by  10,  produccth - ■ - * - •  400 

Laftly  ico  by  5,  (which  is  (P s  time,  )  produccth - - -  500 

In  all - 3300 


Then  for  A.  Say,  if  3300  pay  So,  what  2400?  Anfwcr,  58  or*'. 

Then  for  />'.  Say,  if  3300  pay  So,  what  400  ?  Anfvver,  9  or  •’]. 

And  for  C.  Say,  if  3300  pay  So,  what  500?  Anfwcr  9  -<  ’ 

The  whole  numbers  make  76,  and  the  broken  numbers  make  4  3  in  all  80. 

Note.  Whereas  hitherto  we  have  confidered  only  difference  of  time,  and  money,  it 
may  be  noted,  that  there  may  be  difference  of  other  kinds,  as  per  fans  or  place 3  but 
vvhatfoivor  they  arc,  the  Power  of  all  is  found,  like  thefe,  by  Multiplication;  and  arc 
to  be  wrought  like  thefe,  with  fo  many  ufes  of  the  Golden  Rule  as  the  Queflion  re¬ 
quires.  I  will  therefore  add  but  one  Queftion  more,  which  is  this : 

Queflion  4.  One  leaves  a  Legacy  of  906  li.  among  four  Kinsfolk ,  A.  B.  C.  D.  fo  as  B. 
may  have  twice  as  much  as  A.  and  C.  thrice  as  much  as  B.  and  D.  as  much  and  half  as 
much  as  C.  What  is  every  one  to  have  ? 

Say,  If  A.  be  1,  A.  is  2,  C.  6,  and  D.  9  ;  add  thefe  Numbers,  1,2 ,6,  9,  together, 
they  make  18;  then  fay,  If  18  require  900,  what  1  ?  Anfwcr  50:  So  A.  is  to  have  50//. 
B .  100/i.  C.  300  li.  and  D.  450//.  which  arc  their  juft  parts;  and  all  together  are 
equal  to  900  li.  and  the  work  right. 

CHAP.  XV. 

Of  B  A  KT  E  R. 

Definition,  ’TpO  barter  is  to  exchange  one  Commodity  for  another,  the  nature  where- 
X  of  will  belt  appear  by  the  refolving  of  fomc  Queftions. 

Queflion  1.  Two  Merchants  barter ;  One  hath  Sugar  at  4  li.  the  C.  ready  money ,  but  in 
Barter  he  will  have  4  li.  13  s.  4  d.  the  other  hath  French  Wine  at  1 3  li.  the  Hogfhead  ready 
money ;  at  what  price  mnfl  he  rate  his  Wine  to  equalise  the  others  advance  of  his  Snear  in 
Barter  ?  A 

Say,  by  the  Rule  of  Three  diredt,  If  4//.  in  Barter  require  13  s.  4  d.  advance,  what 
fhall  13//.  in  Barter  require  ?  ' 

It-  s.  d.  li. 

If  4 - i  3  —  4.  wliat  1  3  ? 

1  2 

7^  4)^080(520  12)520(413,. 

}  if 

160  2  0 

1  3  _o_8  4  o 


111 00  4  d. 

2080  Anfwer  2 li.' 3 /.  4 </. 


Queftion 


Part  I.  Natural \  or  V ulgar ,  ARl TH METICK. 


Queftion  2.  Two  Barter  ;  one  hath  3  y  G.  of  Ginger  at  1 3  *  d.  per  Bound,  the  other  hath 
S/gar  at  15  ;  d.  per  Pound-,  How  much  Sugar  muff  be  delivered  for  the  3  4  C.  of  Ginger. 

‘Firft,  By  the  Rule  of  Three  find  what  3  j  C.  of  Ginger  conies  to  at  13  1  d.  pet • 
Pound ;  which  will  be  found  to  be  22  li.  1  s.  For,  If  1  li.  colt  13  \d.  what  3  '  C.  coft  ? 
Anfwer,  22  li.  1  s. 

Secondly,  Say,  If  15  id.  buy  1  lb.  of  Sugar,  what  fliall  22  li.  1  s.  buy  ? 

Anfwer,  341  jj  lb. 

Queftion  3.  Two  Barter ;  One  hath  Tobacco  at  i4d.  per  Pound ,  which  he  will  barter 
for  Sugar  at  lod.  per  Pound,  how  much  Tobacco  mnfl  be  given  f  or  8900  lb.  of  Sugar  ? 

Firlt,  The  8900  lb.  of  Sugar  at  10  d.  per  Pound,  comes  to  370  li.  1 6  s.  8  d. 

Then,  If  14^.  buy  1  lb.  of  Tobacco,  what  number  of  Pounds  will  37 oli.  1 6  s.  8 d. 
buy  ? 

Anfwcr,  6358  ■'  lb.  and  fo  many  Pounds  of  Tobacco  at  14^.  uiufl  be  given  for  8900 
Pounds  of  Sugar  at  10  d. 

Queflion  4.  Two  Barter  ;  One  hath  broad  Cloth  at  1 5  s.  the  Yard,  ready  money ;  for 
which  in  Barter  he  will  have  16  s.  3  d.  the  other  hath  Wool  at  2  s.  10  d.  per  Pound,  ready 
money  y  what  price  ttiufl  his  Wool  be  fet  at  in  Barter  to  equalize  the  advance  11  hub  the  other 
puts  upon  his  Cloath  ? 

Say  by  the  Rule  of  Three  direft,  If  15 s.  ready  money  require  is.  3  d.  in  Barter, 
what  fhall  2 /.  1  od.  ready  money  require?  Anfwcr,  id.  3  <7.  j. 

So  that  he  muff  rate  his  Wool  at  2  d.  3  <7.  and  -J  of  a  Farthing  per  Pound. 

The  next  Rule  in  order  to  be  treated  of  is  concerning  Intercfl ,  both  fmple  and  cent- , 
pound,  but  of  that  (at  large)  in  Decimal  Arithmetic^  and  therefore  1  omit  it  here. 

CHA  1\  xvr. 

Of  The  RV  L  E  of  A  L  LIGATION. 

Definition.*’ T“,His  Rule  hath  its  name  from  binding,  tying ,  or  uniting  many  particulars 
X  in  one  Maf,  or  Summ  5  the  nature  of  it  will  he  underftood  in  working 
fome  Quefltons,  or  Examples. 

Qieftion  1.  A  Corn-majlcr  would  mix  4  forts  of  Grains  together ;  viz.  Wheat  rtf  4  s. 
the  Bnjhcl,  Wheat  at  2  s.  8d.  the  Bufhel,  Rie  at  3  s.  the  Bufhel,  and  Barley  at  4s.  6d. 
the  Bufhel ,  (0  as  to  make  1  5  Quarters  in  all,  to  be  fold  at  3  s.  6d.  the  Bufhel-,  How  much 
mnfl  he  tal-y  of  each  ? 

Place  them  as  in  the  Margin,  fo  as  the  greater  and  Icflcr  may 
flill  be  together,  as  4  !  with  2  •}-,  and  4  with  3;  and  place  the 
price  required  by  it  fe If  towards  the  left  hand,  as  here  you  fee  3  •  ; 
then  in  a  fe pa  rated  Column,  note  the  difference  between  the  price  , 
of  a  Bufhel  of  every  particular  Grain,  and  a  Bufhel  of  that  requi- 
red;  as  the  difference  betwixt  4  *  and  3  4  is  1,  which  muft  not 
be  placed  againit  4  ■*,  but  againft  that  number  linked  with  4  J,  that 
is,  againft  2  j ;  and  fo  muft  all  the  differences  be  ordered,  as  is 
eafie  to  be  feen  in  the  Margin ;  then  this  is  the  RULE  .- 

Multiply  the  whole  Mals  to  be  made,  by  any  particular  difference,  and  divide  the  Produtl 
by  the  fumm  of  all  the  differences,  the  Quotient  (hall  be  the  juft  quantity  of  that  particu¬ 
lar  kind,  whuff  price  ftanduh  againft  the  difference  yon  wrought  with. 

Example.  Firft  turn  the  Qiarters  into  Bulhels;  faying,  8  times  15  is  120:  then  for 
the  quantity  of  the  firft  fort  at  4  ;,  multiply  120  by  4,  the  Produft  is  100;  which  di¬ 
vided  by  24,  the  Quotient  is  3  5  v;  Bufiicls  of  that  fort  at  4*.  6  d.  and  working  fo  for 
every  of  the  other,  they  will  be  tound  to  be  thus  ; 

At  ys.  6  d 
At  4/.  — 

At  3  .r.  6  d. 

At  is.  dd. 


1 


Now 


I  4- 
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the  whole  Mafs  1 20  Bulhels  by  the  defired 

pride  1  ’  J.  the  fumrti  is  42.0  J.  _ __ _ _ _  *  8 

Then  fccondly,  multiply  38  t*  by  4  o  lC  IS  ____ _ _ _ _  8  a  •  * 

And  21  rl  by  4>  ft  P^ces  - - -  1 _ _ _ 6  3 

And  21  ,4  by  3?  it  makes  *  <  . .  ^  _ _ _ ». — - 1  1  2  j*. 

And  41 A  by  i  r.  1S  — “  In  all - Sgkfo 

And  fo  much  all  Ihould  be  worth  in  Shillings,  and  therefore  the  Qucihon  is  rightly 

"amftioni.  One  huh  6  forte  of  Fruit,  ut  feverxl  price,,  Dates  «  2  s.  Almmids  « 
i  sid  Corins  a,  iod.  Railins  at  5  d.  Prunes  at  4d.  and  Figs  at  3  d.  the  Po  nd, 
And  mold  take  of  ever,  for,  feme,  to  make  a  mixed  ammtty  of  3°  lb.  mtfht,  ,0  fed  one 

wtth  another  for  od.  the  Pound,  how  much  muft  he  take  of  each  .  ... 

nttbA»othc>  jo  9  Having  cd  the  Number^  and  their  Differences, 

24.  6  and  the  Summ  of  thofe  Differences)  diftinftly  as  hath 

been  fhewed  before,  and  may  be  feen  in  the  Margin  *  the 
/  16  5  Work  is  evermore  like  that  in  the  former  Queftion  y  fo 

f  f  _I0  .  38  is  the  firfl  number  in  the  Golden  Rule,  3°  the  fecond, 

/  f  S*  *  (which,  that  it  may  rot  be  forgotten,  may  be  fet  at  the 

o  Iff  (3°  right  fide  of The  figure,)  and  every  particular  difference, 

I  l  V  .  as  6,  5,  4,  &c.  is  the  third  in  the  Rule,  to  be  repeated 

V  V  ^  2  till  all  the  Differences  have  been  employed. 

V  x - >  47  So  30  multiplied  by  6,  produccth  i8oy  which  divi- 

X.  ded  by  38,  the  Quotient  is  4  H  of  a  Pound  weight,  and 

^ —  3  JJL  fo  much  muft  be  taken  of  Dates ,  at  i\d. 

Summ  38  Secondly,  5  times  30  is  1 5°>  which  divided  by  38,  the 

Quotient  is  3  \U  for  Almonds, 

And  working  after  the  fame  manner  with  4,  ■,  7.  '5>  their  rcfpeaive  quantities 
will  be  found  to  be  thefe: 

lb,  s$tb  parts 

Dates — ■ — - 2  8 

Almonds - 3»  3  & 

Corins - - -  3>  ^ 

Raiftns - - - -o,  3  o 

Prunes - 5,  20 

Ptggs - * - -  1  Jji_  3  2 

In  all - -  2  6, 1  52 

That  is,  26  •'-!{,  and  the  reduction  of  the  Fraction  will  make  it  30,  as  it  ought  to 
be-,  and  by  comparing  the  prices  of  thefe  particulars  added,  with  the  price  of ,30  b 
weight,  at9  d,  per  Pound  weight,  which  makes  270  d,  this  may  be  piovcd  like  the 

^Bofthat  the  Reader  may  be  perfeft  in  it,  1  will  doe  it  here  as  followed!  s  faying, 


J24  times  4  is  96,  ?  ^ 

7  24  times  28  is  672, S 


Denom.  Numer. 
—  96  6  72 


,  ,  ,  .  -  -  ,  - - - - - -  9  o  07  i 

(  24  times  28  is  672, T 

V 16  times  3  is  48,  7. _ ... . — _ . —  48  576 

2 (  16  times  36  is  576, 3 

{10  times  3  is  30,  7, _ _ _ _ _ — — 30  060 

10  times  6  is  60,  S 

4.  5  times  30  is  1 50,  - - - - 00  1  5  0 

f4  times  5  >s  20»  1 _ _ _ . _ 20  080 

5*  *7,4  times  2°  is  80,  \ 

J3  times  1 1  is  33,  7 _ _ _ _ _ 3  3  096 

'  *7.3  times  3 2  is  9<S  S  _ 

In  all - 2  27.1634 

Now  this  1634  being  the  fumm  of  the  Numerators  of  Fradions,  whofc  common 
Denominator  is  38,  muff  be  divided  by  38,  and  the  Quotiont  will  be  43  •,  which  ad¬ 
ded  to  the  whole  number  227,  the  fotam  is  270  j  and  fo  much  is  30  multiplied  by  9> 
which  (hews  the  work  to  be  right. 


The 
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The  Combination  or  Unking  of  Numbers  may  be  varied  at  plcafurc-,  as  whereas 
above  24  was  linked  with  3,  alfo  16  with  4,  and  10  with  <;  y  it  might  have  been  24 
with  5,  and  16  with  4,  and  10  with  3  y  or  24  with  4,  and  16  with  3,  and  10  with  5  ; 
of  which  diveriity  of  linkings  would  follow  diverfity  of  folutions,  but  all  true,  as  the 
Reader  may  calily  prove  by  himfclf. 

Likewifc,  if  the  Numbers  to  be  linked  were  3,  5,  7,  or  .any  odd  Numbers,  one  of 
them  may  be  linked  to  two  fevcrally,  to  make  the  work  even. 

Example  3.  If  the  Numbers  were  12,  10,  8,  6,  and  4,  and  the  mean,  or  common 
price  required  were  9-,  you  might  link  them  ns  yon  fee  here,  taking  12  twice,  or  elfe 
you  might  take  any  other  twice,  as  you  fliall  like  ^  and  fo  the  work  will  be  every  way 
right,  though  not  the  fame,  if  the  differences  be  lightly  fet  off,  and  orderly  ufed,  as 
is  taught  before  in  the  firft  Queftion. 

12  5 

12  3 

10  1 


8  |  t 
6 

4 


4 

4 


Queftion  3.  A  G old  J  n,tth  would  mix  3  forts  of  Silver ,  A,  B,C  y  A  is  \  o  d.  weight  better , 
B  7  cl.  weight  better ,  and  C  4d.  weight  better ,  to  make  an  Ingot  of  <;o  lb.  weight,  which 
jhottld  be  in  fmcnefs  8  d.  weight  better ;  How  much  mufl  be  tal  er/  cf  each  ? 

Set  them,  their  Differences,  and  the  Summ  of  their  Dific-  ^—10  + 

rcnces,  as  in  the  Margin.  Then,  _  _  f 

Firlt,  50  multiplied  by  4,  and  divided  by  9,  is - -\i9-  1 

Secondly,  50  multiplied  by  1,  and  divided  by  9,  is - -  ■  81  (  (50 

Thirdly,  so  multiplied  by  2,  and  divided  by  9,  is - ''*/■  l  V. 

Fourthly,  The  fime  again, - - - — -  ,yo-  7  2 

The  Summ, - - - - - — - - * - -  :  —  4  2_ 

Which  is  equal  to  50,  the  quantity  required.  y 

Now  the  firft  Fraction  *; ',  multiplied  by  10  (omitting  the  Denominator  9)  is-2  000 

The  Second  alfo  by  10,  is - - - - - - - 500 

The  third  by  7,  is - - - - - --.700 

The  Fourth  by  4,  is - - - - - - - 400 

The  Summ - 360  •:> 


That  is,  ’V,  which  is  equal  to  400  ;  and  if  the  whole  Ingot  50,  be  multiplied  by 
the  betternefs  required,  namely  by  8,  they  fliall  produce  400  alfo  :  So  this  is  proved. 

Note.  In  every  Alligation,  or  linking  of  two  Numbers,  this  is  evident,  Hat  if  the 
Summ  of  the  Numbers  linked ,  be  greater  than  the  menu  Number  required ,  taken  fo  many 
times  as  there  are  Numbers  to  be  linked ,  the  Qicflion  would  be  abfttrJ ,  and  the  rcfolmion 
thereof  inpiffibtc.  And  this  fliall  ferve  for  the  Rule  of  Alligation. 


CHAP.  XVI L 

Of  The  KVLE  of  FALSE  POSITION. 

/^,/iWiio;/.'TiHis  Rule  ferves  to  rcfolvc  fiich  Qitejlions  as  are  not  at  the  firft  propour- 
1  ding  of  them  fit  for  the  Golden  Rule ;  and  therefo'e  in  Read  of  the 
I  rue  Number  fought  for,  you  may  fuppofc  any  Number,  whether  Greater  or  taffer  than 
the  True  Number  it  niattcreth  not  y  and  make  tryall  with  that  ftppofed  Number,  accor¬ 
ding  to  the  tenour  of  the  Queftion,  as  if  it  were  the  True  Number  ;  and  if  it  anlvvcr 
the  Queftion  without  any  Enow ,  you  have  hit  upon  the  Right  Number ;  but  if  it  err, 

I  2  you 
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you  mult  guefs  again,  and  fo  by  two  Ealfe  Pofitions  you  may  find  out  the  True  ^um¬ 
ber  delircd.  .  . 

This  Rule  is  two-fold  viz..  Single  and  Double. 

J.  The  AWc  of  5/V/?/e  Pofition  is  to  be  ufed  when  at  once,  viz.,  by  One  Palje  Pa  (it  ion 
you  have  means  to  dillovcr  the  true  rcfolution  of  the  Queftion. 

II.  The  Rule  of  Double  Pofition  is  when  Two  Falje  Pojums  are  required  for  the  relol- 
ving  of  the  Qiieftion.  . 

This  Rule  will  bell  be  underftood  by  the  rcfolving  of  guejhons  m  both  kinds. 

§  I.  In  the  Single  Rule. 

For  the  rcfolving  of  Queftions  in  this  of  Single  Pofition  this  is  the  RVL  E: 

Multiply  the  fuppofed  Number  by  the  Number  given,  and  divide  th.it  Product  by  the 
rcjtilt  (or  what  arifes)  of  the  fuppofed  Number,  the  Quotient  Jhull  be  the  true  Number 
fought  for. 

Qiieltion  i.  There  was  I32li.  to  be  divided  among  Tour  P  erf  ms,  A.  B.  C.  D.  to  be 
paid  in  ftteh  fort  that  B.  ip.u  to  have  twice  as  snitch  us  A.  and  C.  as  much  as  A.  and  H. 
and  D.  was  to  have  five  times  as  much  as  A.  How  much  mu  ft  each  Perfon's  Share 
be t 

Suppofc  A.  to  have  2  li.  then  B.  rnuft  liavc  as  much  more,  that 
si  2  js>  ^  i(  ancj  jnuft  have  as  much  as  A.  and  B.  that  is  0  li.  and 

4  jj  mi,ft  j)avc  5  times  as  ninth  as  A.  that  i<,  10 li.  now  all  thefe 

»  added  together  make  but  22  //.  which  Ihould  be  132//.  whereby 

L‘  you  may  fee  that  you  have  not  fuppofed  right,  for  the  Share 

22  that  A.  is  to  have:  But  from  this  Snpp'finon  you  may  find  the 

true  Share  of  A.  by  the  Golden  Rule,  thus  : 

A. - 12  If  22  come  of  the  Suppofinon  2,  what  will  1 32  come  of  ? 

R.  -7 - 24  Multiply  132  by  2,  the  Product  will  be  264,  which  divided 

C.  - 3 6  by  22,  the  Quotient  will  he  12  li.  for  A.  then  R.  mull  have 

D.  - 60  24,  C’.  36,  and  D.  60  \  all  which  added  together  do  make  up 

Tj2  132//.  equal  to  the  whole  Summ  to  be  divided,  as  above-laid, 
and  proves  the  Work  to  be  true. 

Qjicfl  ion  2.  One  delivered  into  the  hands  of  a  Truftcc,  for  a  Child’s  Portion,  a  certain 
ft  mm  of  Money ,  to  be  paid  to  the  Party  at  the  expiration  if  Fen  Years,  with  the 
Profit  of  the  fame  ft: mm  at  6  li.  per  Cent,  fimple  Jntereft  \  and  at  the  end  of  the 
Ten  Yeais,  the  Party  received  450  li.  What  was  the  SmiMl  if  Money  that  was  put 
into  the  TrnftccT  hand  F 

Suppofc  the  Summ  put  in  were  150  li.  the  Vfe  of  iso  li.  in  10  Years  is  90  li.  which 
added  to  150//'.  the  fnmm  is  240//.  but  the  Party  received  450//.  therefore  the  Sup- 
po ft tion  was  not  right ;  but  fiom  this  falfe  Suppofinon  you  may  find  the  true  Number  by 
this  following  Analogy: 

As  240/;.  (  the  fuppofed  Summ ,  with  the  Jntereft  thereof  for  10  Years,  ) 

Is  to  1  50  li.  (  die  Jttppofcd  Summ ,  ) 

So  is  450//.  (  the  Monty  received,  ) 

To  281  li.  5  s.  (  the  Money  delivered  to  the  Trttfiec ,  ) 

So  that  the  Iruftce  had  28 1  //.  5  s.  put  into  his  hands,  to  hr  uifpofed  of  accor¬ 
ding  to  the  tenour  of  the  Queftion. 

§  II.  In  the  Double  Rule. 

1  lie  Rule  of  Double  Pofition  is,  when  Two  F.tlfc  Pofitions  arc  required  to  lblvc  the 
Qiieftion  propounded. 

For  the  rcfolving  of  Queftions  by  the  Rule  of  Double  P  of  it  ions,  obferve  thefe  two 
general  R  V  A  E  S  : 

\.  Suppofc  any  Number,  great,  or  final!,  and  make  try  all  of  it,  whether  it  refidve  the 
Queftion  without  any  Errour  ;  if  fo,  it  is  the  true  Number  fioutjht  ■  if  not.  it  is  either  too 
great,  or  too  little;  if  it  be  too  great,  marfi  tt  with  this  CharaUer  Plus,  or  .More  ; 
if  it  be  too  little,  mark  it  thus  — ,  Minus,  or  kefs.  Then  fuppoft  a<utin ,  another  Num¬ 
ber,  (it  imports  not  whether  it  be  nearer  or  farther  off  than  the  other-  fuppofed  Number 
was,)  and  make  tryall  with  this  Number  as  you  did  with  the  former  ■  and  \f  it  be  not  the 
true  Number,  then  ( as  before)  it  is  either  greater,  or  Idler,  and  acconLnjlv  note  it  with 
•  -  Plus,  or  —  Mims. 


II.  Mid- 
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II.  Multiply  the  firft  Polition  by  the  fccond  Errour,  and  the  fecond  Pofition  by  the  firft 
Errour,  and  (if  the  Errours  be  both or  both  — ,  )  jubtrall  the  leficr  from  the  greater, 
and  keep  the  Remainder  for  a  D.vidcnd,  and  the  Difference  of  the  Errouts,  for  the  Divi- 
Ibr,  the  Quotient  of  that  Divtfion  is  the  true  Number  which  an  fivers  the  Queftion. 

Rut  if  the  Errours  be  one  of  them  and  the  other  — ,  the  Summ  of  the  Products  rnuft 
be  the  Dividend,  and  the  Summ  of  the  Errours  the  Divifor }  according  to  this  Diflich  : 

If  Signs  be  both  alike,  Subtraction  make  -, 

Rut  if  of  different  kinds,  their  Summ  then  take. 

Thefe  two  Rules  Ihnll  be  explained  in  the  rcfolving  of  fomc  few  Queftions. 

Qieftion  1.  A  Man  is  to  drive  48  Tnrkies  40  Miles ;  and  for  every  Turkic  that  comes 
alive  to  the  end  of  the  Journey,  he  is  to  have  3  Fence  •,  and  for  every  one  that  dies 
by  the  way  he  is  to  pay  6  Pence  ;  and  at  the  end  of  the  Journey ,  he  received  6  Shillings , 
or  72  Pence  \  How  many  died  by  the  way  F 

1.  Suppofc  there  died  by  the  way  20;  for  them  he  _.  „  _  r  ...  a  r 

was  to  pay  10/.  or  nod.  and  for  28  which  lived  he  F>rJ*  tnftEr. 

was  to  receive  84^.  fo  lie  pair*  more  than  he  received  20  1  0  ° 

;6 d.  whereas  he  fhoulcl  have  got  clear  72  d.  the  funnn  V  / 

of  thefe  two  is  108  wherefore  the  firft  Errour  is  too  N.  S 

little  by  108,  which  let  at  the  top  of  a  Crofs. 

2.  Suppofc  there  died  by  the  way  10  ^  for  thofe  he  /N. 

was  to  pay  Cod.  and  for  the  38  which  lived  he  was  to  S  \ 

receive  114^.  th.c  difference  is  54,  which  fliould  be  /  \ 

72  ;  fo  the  fecond  Errour  is  18  too  little,  whiemict  at  S  X 

the  bottom  of  the  Crofs,  as  in  the  Margin.  10  18 

Then  for  the  fecond  part  of  the  Rule.  . 

Mul;  1 1 -ly  20  the  Fir  ft  Pofition,  by  18  the  Second  Er-  1080  360 

roar,  and  the  Product  will  be  360^3^0,  multiply  10  _  1  r. 

the  Seco  d  Pofition ,  by  te8  the  firft  Errour,  and  thereof  1080  horn  1  08 

will  emu*  io8f. 

Now,  beta  life  flic  Signs  were  bath  alike,  viz.,  both  Devidend  7  2  o  |  Dtvtfor  9  o 
—  Minus,  fiibtrnd  360'  (the  Produd  of  the  Firft  To -  , 

fitict.  by  the  Second  Errour,  )  from  1080,  (  the  Prod ud  P  0  )  7  2  o  (  o 

of  the  Second  Pofition  by  the  Firft  Errour,  )  and  the  He-  720 

mainder  is  7:0  lor  a  Dividend  •,  alfo,  fubtrad  18  (the 

Second  Errour )  from  108  ( the  Eirft  Errour,)  and  the  Remainder  will  be  90,  for  a 
Divifor  by  which  divide  720,  and  the  Quotient  will  be  8  j  and  fo  many  died  by  the 
way,  and  40  came  to  die  Journeys  end  alive  :  fo, 

for  the  40  that  came  alive  lie  received - - - 120^. 

For  the  8  that  died  by  the  way  lie  paid — - - - 4  8 

Which  was  the  number  of  Pence  which  lie  received.  ^1C  ^^ctcncc  7  2 

Qiieftion  2.  If  it  were  required  to  make  up  20s.  or  a  Pound  Sterling,  of  Shillings  and 
Groats  only,  and  fo  as  the  number  of  Groats  may  be  to  the  number  of  Shillings,  as  7 
to  1  \  How  many  Shillings  rnuft  there  be  F  ‘ 


From  1080 
Subfl.  360 


Ft  om  1  0  8 
Subft.  1  8 


90)720(8 


Firft:,  Suppofc  die  Shillings - 4 

then  the  Groats  mult  be  equal  to  id.f.  viz.. — 48 
but  the  Shillings  taken  7  times  are  28,7  , 
to  which  48  Ihould  be  equal,  but  is  J  '  0 

Secondly,  Suppofc  the  Shillings - 2 

then  the  Groats  (making  ib/.)  arc - 54 

which  Ihould  be  equal  to  7  times  2,  but  is  ~\~  40 
Multiply  4 by  40,  the  P-  odud  is  100  j  then, 
Multiply  2  by  20,  the  Piodud  is  40  which 
taken  from  160,  refis  for  the  Dividend,- — ^120 
And  the  Difference  of  Errours  for  the  7 

linifor,  is - - - - S  20 

Laftly,  1 20  divided  by  20,  the  Quotient  is  6. 
The  Number  of  Shillings  therefore  is  —  6 

And  the  Number  of  Groats  is - 42 

For  as  7  is  to  1,  fo  is  6  times  7,  which  is 
42,  to  6  times  1,  which  is  6.  So  the  woik 
b  done,  and  Hands  as  in  the  Margin. 


Firft  Pofi  4 


See.  Pofi  2 


*T  40  Sec.  Err. 
160 

1  6  o  |  From  4  9 
4.  o  |  Subfi.  2  o 


Dividend  1  2  o 


d  1  2  o  |  Divifor  2  g 
20)120(6 


Qaeftion 


54 
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'nucft^onT7^V^4  fcvcrM  iwfc hts ,  A.  B.  C.  D.  of  whith  D.is  24  ounces,  WC. 
MIC  t0  B.  and  triple  to  A.  and  D.  itifA  f  »w  A.  /i  ro  C.  and  quadruple  to  L. 

"**  Jo,y'  °W  °f  'btfC  ^  Fir*,  Suppofc  X  to  be - —  8 


See.  Pof  4 

T- 

4  5fc.  Err 

1  6 

3  ^ 

To 

1  6 

|  To  4 

Add 

3  T 

|  Add  4 

Dividend 

4» 

|  D ivt for  8 

8)4?_C6 

4  ^ 


^  ^  J  '  *  Firft,  Suppofc  A.  to  be - . - —  8 

.  then  J).  with  twice  A.  is  24,  and  16,  that  is, -4  j 

Fir  (l  Pof.  8  — ’4  htrjt  lrr'  0f  which  C.  being  the  half  is  20,  and  B.  10. 

XNow  thrice  vl  is  24,  to  which  C.l  _ 

fliould  be  equal,  but  is  too  little  by — J  4 

Secondly,  Let  A.  be  fuppoled - 4. 

then  D.  and  twice  A.  is  32,  and  C.  1 6.  and  B.  8. 
But  thrice^,  is  12.  to  which  16  fliould 7  . 

Sce  v0r.  ,  -i-  4  See.  Err.  be  equal,  but  is  too  mud. - - - J  g  + 

bu'  1  J 1  -  -  Then  8  multiplied  by  4  gives  32,  and  4 

16  ^  2  by  4  produces  16  \  both  thefe  Products  gives 

rr-  t  6  1  Yo  4  48,  for  the  Dividend ;  and  the  fumm  of  the 

j,i  3 ,1  Add  a  Errours  (bccaufe  the  firft  Sign  is  — ,  and  the 

other  -|-)  gives  8  for  the  Divifor,  and  the 
Dividend  40  1  Dntjur  Quotient  will  be  6\  to  which  A .  is  equal, 

g  n  g  /  6  and  twite  A  with  D.  is  3 6,  cfwhich  C.  being 

•-  half  is  18,  and  B.  is  9,  and  thrice  A.  is  equal 

4  8  to  C.  namely  18,  and  all  right.  As  in  the 

Margin. 

Whereas  the  firft  Errour  is  equal  here  to  the  fccond,  it  follows  that  the  Pofitions 
were  equally  fallen  and  therefore  their  Difference,  which  is 4,  being  parted  into  two 
equal  parts,  2  and  2,  if  2  be  taken  from  8,  the  remainder  is  the  trite  Number  6  j  or  if 
2  be  added  to  4,  ( which  was  the  fccond  Pofition,  )  the  fumm  will  be  alfo  6. 

And  farther,  when  the  Errours  be  one-|-,  and  the  other—,  though  they  be  not 
equal,  yet  then  if  the  Difference  between  the  Pofitions  he  parted  into  two  parts,  which 
are  in  proportion  one  to  another  as  the  two  Errours  arc  one  to  another  refpeftively  3 
then  if  the  firft  part  be  taken  from  the  firft  Pofition,  if  that  be  greater,  or  added  to 
it,  if  it  be  the  lcls,  the  fame  number  required  is  thereby  had. 

As;  Let  the  laft  Queftion  be  refumed, 

And  let  the  firft  Polition  for  A.  be^ - - -  1  5 

then  the  firft  Errour  will  be - * - -  —  1  8 

Then  let  the  fccond  Polition  be - - - - - * - -  3 

and  fo  the  fccond  Errour  will  be - - - - -  -|  -  <y 

and  the  Difference  of  Pofition  is - — - • -  ,  2 

Which  divided  into  two  parts,  9  and  3,  which  have  that  proportion  one  to  another 
as  the  Errours  18  and  6  have;  then  if  the  firft  part  9,  be  taken  from  the  firft  Pofition 
1  5,  there  remains  the  true  Number  6  :  Or  clfe,  if  the  fccond  part  3,  be  added  to  the 
fecond  Polition  3,  thereby  alfo  is  made  the  true  Number  6. 

The  way  of  parting  12  (or  any  other  Number)  into  two  parts  proportional  with 
the  Errours,  is  eafily  done  by  the  C'oldm  Rulc}  thus  : 

As  the  Summ  of  the  Errours  24, 

Is  to  the  Difference  of  Pofition  i?  *, 

So  is  the  greater  Errour  18, 

To  the  greater  part  required,  namely  9. 

Many  other  Queftions  may  be  wrought  by  this  Rule ;  but  I  intend  not  to  be  large 
herein,  bccaufe  fomc  of  rhofe  Queftions  may  be  rcfolvu!  without  tins  Rule  ;  1  will 
therefore  only  inftance  in  one  Example  more. 

Qiicftion  4.  Jf  there  be  a  Ciftcrn  with  4  Cocks,  which  holds  8  Barrels  of  Water,  and 
the  firfi  Cock  will  run  it  all  out  in  6  hours ,  the  Jtc.ud  in  4,  the  thu  d  in  3,  and  the 
lafl  in  2  hours  3  In  what  time  jhull  all  <f  them  run  it  out  I 

If  the  firft  in  6  hours  run - - - - .  g 

The  fecond  in  the  fame  time  would  run - - — - -  ,  2 

The  third - « — ■ - - - -  - _ .  K 

The  laft - - - - - - - -  ® 

2  4 

Then  fay.  If  60  require  6,  what  8  ?  In  ‘  6  ° 

The  Anfwer  is  »*,  that  is,  $  of  an  hour,  or  48  minutes ;  in  which  time  all  tip  4 
Cocks  together  would  run  out  all  the  8  Barrels  of  Water. 
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parti.  Natural,  or  Vulgar,  ARITHMETICS _ 

CHAP.  XVIII. 

Of  The  EXTRACTION  of  ROOT  S. 

§  L  Of  the  S  Q_U  ARE  ROOT. 

.  . .  «  SQUARE,  is  a  Geometrical  Figure,  conlifting  of  Four  equal  Shies, 

Defmtm.K  x£fr»  ;  of  which,  any  one  S,de  of  that 

Figure  i» Tailed  the  to,  and  that  to  multiplied  in  it  fclf  produceth  a  Sfu,c 
"Ttoe  are  Three  diffinft  Species  or  Kinds  of  Square  Number, i  viz.  Single,  Compound, 

’mI  , « f  »; »  *  ->- • ,ui  ’  •“»  »«• 

which  is  a  Square  Number ,  and  7  is  the  Root  of  it. 


I  1  |  multiplied  in  it  felf,  j  *  6 

so  the  to, 


which  is  the  Square  thereof. 


Compound,  -eft* 

L6“andt|o“th?to  thereof;  alfo  1 1  multiplied  by  n,  produceth  , 21,  the  Sc,, me  of 

lhIlf Vrmlml!  whofc  tot  cannotV  found  in  wholc^Numbers 

but  by  forac  other  artifice,  (as  will  appear  hereafter ; )  fo  2, 3,  5,  6,  7,  8,  ®*.  alio 

I0NI  W  l^&Sauare  iV^w^^t^atven^oVncl^the^oo^  thereof,  that  is,  to  find  out  filch 
,  fZ  aw£  uS  c  plildln’ic  felf  (hall  be  equal  to  the  Nnmber  given,  is  cal- 
wKS  of ^thc  sLnRoot:  And  this  Fxtrfwn  of  the  Spare  to  ,s  de- 
raonllrated  by  the  Fourth  Theorem  of  the  Second  book  of  Euclide  s  hlcmcnts,  which 

faith  thus.  THEOREM. 

If  a  Right  Line  le  divided  ly  chance,  the  Squares  made  of  the  Parts,  together 
with  the  Rectangle  made  of  the  Parts  twice,  ,s  equal  to  the  Square  of  the 
Whole  Line. 

1 1  LV  ST  RAT  1  °  N- 

Let  the  Line  A  B  be  divided  by  chance  in  _ rt _ B 

the  Point  E,  it  is  manifdt  that  the  Square 

of  AH,  that  is  to  fay,  the  Square  ABCD,  F  ^ 

made  of  the  whole  Line  A  B,  is  equal  to  the  _ ,, 

Square  of  LO,  which  is  equal  to  A  E,  and  O 

to  the  Square  ot  E  R,  made  of  the  part  E  B 
and  to  the  two  Reliance  Figures  A  O  and 
D  O,  which  are  made  of  the  Parts  A  E  and 

E  B  twice  i  according  to  the  Theorem .  -2.  If*  ~ 

Now  let  the  Line  A  B  be  fuppofed  to  be 
203  and  let  it  be  divided  into  AE  15,  and 
E  B  5. 

Then  the  Square  of  A  B,  which  is^ 

made  by  multiplying  the  Side  (orV-400  < - —  - - —L, 

Root )  20  in  it  felf,  is  equal  to - J  vi  V 
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The  Square  of  A  E  15,  is  made  by  multiplying  15  fait felf,  which  produces^  2  $ 


the  Square  O  C. - 7  _ _ _ _ _ _ _ _  2< 

And  the  Square  of  B  E  is  5  iri  5,  viz.  ^  > 

And  the  Ret l angle  A  O  is  1 5  in  5,  viz.  - - - - -  ' - 7  5 

And  the  Rcltanglc  DO  is  alfo  15  in  5?  'r'fa*  "*  '  T2 ^ 

The  Summ  of  the  Parts  - - 4  o  u 

Equal  to  the  Square  of  the  mole  Line  A  B ;  all  the  Pans  together  equal  to  the  Whole. 

§  II.  The  G  E  N  E  S  l  S  for  Extratting  of  the  Square  Root. 

Example.  Let  it  be  required  to  find  the  Square  Number ,  whofe  Side  is  57. 

1.  Write  down  the  Root  57,  as  in  the  Margin,  with  the  inter- 
1  I  »  val  of  one  Figure  between  the  5  and  the  7,  and  draw  a  Line  under 
-5 — — — '  t|lcm?  as  aif0  tw0  down-right  Lines,  the  one  next  after  7,  the  other 

2  5  •  •  after  5,  fo  that  the  Numbers  to  be  found  may  be  orderly  placed  tor 

7  0  •  Addition  :  Then  let  the  Root  given  be  fuppofed  to  be  divided  into 

—  4-2.1— ; -  thefe  two  parts  $0  and  7 ;  then, 

3  2  |  49  Square  2  Multiply  5  in  it  felf,  the  Prod  11ft  is  25 y  which  fet  under  the 

Line,  Unites  under  Unites. 

3.  Double  5,  it  makes  10,  which  multiply  by  7,  it  makes  70  •,  which  fet  under  25, 
one  place  forward  to  the  Right  hand. 

4.  Multiply  7  in  it  felf,  the  Produft  is  49 ;  which  fet  under  7,  Unites  under 
nites . 

5.  Add  thefe  three  Numbers  together,  viz.  25..  70.  and  49,  in  the  lame  or¬ 
der  as  they  (land,  the  fumm  of  them  will  be  324 9,  which  is  a  Square  Number,  and 
the  Root  thereof  is  57 :  which  may  be  eafily  proved  by  multiplying  57  in  it  felf. 

Other  Examples  for  Pr alike. 
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§  III. 

To  Ext  raft  the  Square 

Root. 

When  a  Number  is  given  to  have  the  Square  Root  thereof  extrafted,  obferve  the 
Directions  laid  clown  in  thefe  few  following  Examples. 

Example  1.  Let  3249  be  a  Number  given,  and,  let  the  Square  Root  thereof  be  re¬ 
quired. 

Set  the  Number  down,  as  in  the  Margin  ;  and  make  a  Prick  over  9,  the  place  of 
Unity,  and  another  over  2,  the  fecond  figure  from  it  to  the  left  hand,  obferving  the 
like  order  ftill  it  there  were  more  fccondary  Figures;  then  draw  down- right  Lines  on 
the  right  tide  of  each  pricked  figure,  and  put  a  Quotient-line,  as  in  lHvifon ,  on  the 
right  tide  of  all,  and  your  Number  is  prepared  for  Extr allion ,  whi^h  is  performed  in 
the  following  manner. 

1.  Here  32  (  being  the  figures  of  the  fir  ft  Period ,)  not 
being  a  Square  Number ,  find  the  neareft  Square  among  the 
3249  (  5  7  b)igit  Squares ,  lefs  than  32,  which  will  be  25  y  fet  25  un- 

2  ^  der  32,  and  the  Root  thereof  5  put  in  the  Quotient,  and 

.7-  \  n  r;  n  draw  a  Line  under  25  j  then  fubiraft  2  5  from  32,  and  fee 


3  2 1 

|  4  9 

(  S  7 

2  5 

1  07)  7  1 

I  49 

Refolvend 

7 1 

4  9 

Product 

0 

|  o  0 

1 

10*7  )  7  I  .  9  1  Ri  julvend  Uraw  a  Llnc  u‘ider  2S  »  lllcn  fllblI'aft  2  5  from  32,  and  fee 

7  4  9  Product  thc  K-cmaindcr  7  under  the  Line. 

- o  loo  -  2'  t*1‘s  Kema*nder  7  bring  down  49,  (the  two  fi- 

'  '  gnres  of  the  next  Period,)  fo  will  the  whole  Number  be 

749,  which  you  may  call  the  Refolvend 5  then  on  the  left 
hand  0^749  make  a  crooked  Line  for  a  Quotient,  in  which  put  the:  double  of  the  Quotient, 
which  is  10 :  then  ask  how  many  times  10  in  74,  the  anfwcr  will  be  7 ;  put  7  in  the 
Quotient  to  5,  making  it  57,  and  alfo  in  the  other  Quotient ,  making  that  107;  then 
multiply  107  by  7,  (thc  lait  figure  in  thc  firfl:  Quotient  J  and  the  Prodult  will  be  749, 
which  fet  tinder  749,  and  fubtrafting  it  from  749  above,  the  Remainder  will  be  no¬ 
thing;  which  fliews  thc  Number  3249  to  be  a  Square  Number,  and  the  Root  thereof 
to  be  57. 
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Example  2.  Let  it  he  required  to  find  the  Square  Root  of  this  Numbers  27846729. 

Sa  down  \our  Number  with  Points  over  tit  :  proper  Figure  ,  and  down-rigne  Lines 
bv  the  pointed  Eigm e  y  with  Quotum  Lines,  ike.  as  is  done  1:1  the  Mtrgin  :  wfii  I)  done, 
ba’iu  vouv  woik  in  litis  manner. 

1.  The  figures  of  thc  firlf  Period  being 

27,  the  lie.irlt  Square  Nnmbtr  thereto  is  , 

25!  whole  Root  is  5  y  fet  5  in  the  Quotient,  •  •  • 

and  let  2  y  under  27,  and  under  it  draw  a  2  7  8  4  6  7  2  9  I  (  5  2  7  7 

pine  y  and  fubtrafting  25  from  27,  thc  M  . . I _ 

remainder  will  be  2  ;  which  fet  under  25.  102  )  2  8  4  I  i  I  Rejuivcnd 

2.  fo  this  remainder  2,  bring  down  the _ 2  oj  I  \  Product 

two  figures  of  the  next  Period ,  th.  84,  1047)  806  7  Rejolund 

making  it  284,  for  the  firft  Refolvcnd.  2_g _ ProduU  , 

3.  Double  thc  figure  in  the  Quotient  5,  ,  Q  -  ~J  7  l  3  8  I  2  9  I  a c/oioend 

it  makes  10;  which  fet  in  a  Quotient  on  7  |  3  8  |  2  9  |  Vrodult 

the  left  hand  of  284,  and  ask  how  many  - . - ,  ~'c  l  j"o  I  o~o  'j 

times  to  in  28,  the  anfwcr  will  be  2  y  let  2 
in  the  Quotient,  and  alfo  in  the  other  Quo¬ 
tient  by  10,  making  it  102.  t  ,  Mil 

4.  Multiply  1 Q2  by  2,  the  laft  figure  in  thc  Quotient,  and  the  Prod  11ft  will  lie  204  y 
which  fet  under  284 ;  and  fubtrafting  204  from  284,  the  remainder  will  be  80  y  which 

fet  under  204.  „  ...  .  ,. 

5.  To  this  remainder  80,  bring  down  the  figures  of  the  next  Period ,  viz..  67,  making 

thc  fccond  Rtfvkaid  to  be  8067.  .  ,r 

6.  Double  thc  Quotient  52,  and  it  makes  104  y  which  fet  in  a  Quotient  on  thc  lctc 

hand  of  the  Refolvcnd  8067;  and  ask  how  many  times  io4can  you  have  in  806,  the 
anfwcr  will  be  7  times  y  put  7  in  the  Quotient,  and  alfo  in  thc  other  Quotient  on  thc 
left  hand,  making  it  1047.  .  ,  ,  „  , 

7.  Multiply  the  Quotient  1047  by  the  laff  figure  in  thc  Quotient  7,  and  the  Produft 
will  be  7329  y  which  fet  under  8067  y  and  fubtrafting  75 29  from  thc  Refolvcnd  8067 » 
there  will  remain  738 ;  which  let  under  thc  Line. 

8.  To  this  remainder  738  bring  down  the  two  figures  of  the  next  Period \  viz.  29, 
making  the  third  Refolvcnd  to  be  73829. 

9.  Double,  thc  Quotient  527,  and  it  makes  1054;  which  fet  in  a  Quotient  on  the 
left  hand  of  the  Refolvcnd  73829,  and  ask  how  many  times  1054  can  you  have  in  7382, 
the  anfwcr  will  be  7  times y  put  7  in  thc  Quotient,  and  alfo  in  thc  other  Quotient  on 
the  left  hand  ot  thc  Refolvcnd,  making  that  Quotient  to  be  10547. 

10.  Multiply  the  Quotient  10547  by  7,  the  laft  figure  in  the  Quotient,  and  the  Pro¬ 
duft  will  be  73829  y  which  fubtraft  from  thc  third  Refolvend  73829,  and  the  remain¬ 
der  will  be  nothing :  which  fiiews  thc  given  Number  27846729  to  be  a  Square  Num¬ 
ber,  and  thc  Root  thereof  to  be  5277.  Which  may  be  eaiily  proved  by  multiplying 
5277  in  it  felf,  for  the  Produft  of  that  Multiplication  will  be  27846729. 

Other  Examples  for  Prallicc. 


5 

4 

03  50 

87 

2  1 

(22439 

4  2  )  | 

r 

0  3  I 

84  1 

! 

Refolvend 

Prodult 

444) 

195° 

1  Refolvend 

1776 

1  Prodult 

1  74 

I  8  7 

I 

1  Refolvend 

4484^ 

1  34 

1  49 

1 

1  Prodult 

40 

138- 

2  1 

I  Refolvend 

4486  9) | 

'  4  0 

3  8 

1  2  1 

\  Prodult 

|  o  o  |  o  o  |  o  o  J  Remainder 


K 


Another 


5« 


C  U  R  s  u  s  Mathema  T  I  C  u  5. 


Book  I. 


Another  Example  of  a  Number  r,ji  Square. 
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i  Remainder 

This  Number  54280306  being  not  a  Square  Number,  lor  that  after  the  Extraction 
is  ended,  there  remains  8017-,  which  make  the  Numerator  of  a  Fraction,  and  then 
double  the  Root,  and  add  an  Vnite  to  it,  and  it  will  be  1603*),  which  make  the  Denomi¬ 
nator  of  the  FraCliotr,  and  fo  will  the  near  Root  of  64280306  be  8017,4^. 

This  is  the  ufual  way  of  finding  the  Square  Root  of  a  Number  not  Square  ;  but  fee 
more  of  this  in  Decimal  Jrithmcttck, 

§  IV.  To  find  the  .Square  Hoot  of  a  Vulgar  Fraction ,  which  is  commenfuralle. 

Before  you  attempt  to  extract  the  Square  Root  of  a  Fraction ,  you  mull  firft  reduce 
the  Fraction  to  its  leaf!  Terms  3  for  it  may  fo  fall  out,  that  the  Fraction  in  its  given 
Terms  may  be  incommcnfurabie,  but  being  reduced  to  its  leaf,  it  may  be  commcnfu- 
rable  3  and  then  this  is  the  R VLE: 

Extract  the  Square  Root  of  the  Numerator  of  the  Fradlion  given,  and  that  fitall  be  the 
Nunterator  of  the  Root  3  alfo,  the  Square  Root  of  the  Denominator  of  the  given  Fradlion, 
fitall  be  the  Denominator  of  the  Root  of  the  given  Fradlion.  J  ” 

Example.  Let  it  be  required  to  find  the  Square  Root  of  ff 

This  Fradlion  being  reduced  to  its  leaft  terms,  (  5  being  the  common  mcafurt ,)  will 
be  :  now  the  Square  Root  of  1 6  is  4i  the  Numerator  of  the  Root  \  and  the  Square  of 
49  is  7,  for  the  Denominator  of  the  Root :  Fo  that  the  Square  Root  of  the  Fradtion  *: 

(  °r  4?  )  Is  j. 

Alio,  the  Square  Root  off,  will  be  found  to  be  i,  and  of  f  *  will  be  found  to  be  ~,  &c . 
§  V.  To  find  the  Square  Root  of  a  commenfurahlc  Mixt  Number. 

For  the  efledting  hereof  this  is  the  RVLE: 

Reduce  the  Mixt  Number  into  an  Improper  Fradlion,  and  then  the  Square  Roots  of 
the  Numerator  and  Denominator  of  the  Fradlion  given,  (hall  be  the  Numerator  and  De¬ 
nominator  of  the  Square  Root  thereof. 

Example.  Let  it  be  required  to  extradl  the  Square  Root  of  34  41. 

Jhe  Mixt  Number  given,  viz,  34  reduced  into  an  Improper  FraClion ,  will  be 
this  Fradlion  being  in  its  leaf  terms,  the  Square  Root  of  2209  the  Numerator  is  47* 
for  the  Numerator  of  the  Root  3  and  the  Square  Root  of  the  Denominator  64  is  8,  for  the’ 
Denominator  of  the  Square  Root:  So  that  the  Square  Root  of  -,."9  is  or  which  is 
equal  to  it  5  7. 

Note.  When  the  Proper  FraClion ,  or  Mixt  Number ,  is  incommcnfurabie  to  its  Square 
Root,  prefix  this  Charadter  before  it,  viz.  for  vq  :  So  the  Square  of  7  ‘  will  be 
thus  exprefi led ,  Vq  7  likewife  the  Square  Root  of  mufl  be  thus  cxprclled , 
Vq  lor  thefe,  and  filch  like,  cannot  be  exprefled  by  any  rational  Numbers 


Definition, 


ft  Of  the  CUBE  ROOT. 

SI.  Of  a  CUBE. 

ACVBrEuK*  GelmeJricaL  nture  of  lhc  -Third  Quantity,  as  a  Square 
was  of  the  Second',  for  as  a  Square  confifteth  of  Length  and  Breadth,  a 
iiirern  or  f.niotlt.  ..n.l  r, ,...,1  r..  ■  ~  * 


„  ,  i'll  1  r  ;  .  '  TP  toiimcccn  01  Length  and  Breadth %  a 

Cube  conJiftetli  oi  Length,  Breadth,  and  Depth ,  and  fo  is  compoFc/of  Fcveral  Super- 
fiaes  added  01  connedlcd  together,  and  proceeds  from  Right  Lines  multiplied  in  then- 
fe  ves  contoting  a  Superficies  and  that  Superficies  again  multiplied  in  its  Side >  prod.t- 
cccli  a  Cube  Number,  reprefentmg  a  Body  Solid,  confuting  of  ih  equal  Sides. 

Thus 
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Thus  any  Number  multiplied  in  it  felf,  produccth  a  Square',  and  that  Square  multiplied 
again  by  its  Side,  produced!  a  Cube. 


Figure  I.  Figure  II. 

H 


O 


So  3  multiplied  by  3  produccth  the  Square  ABCD9;  and  that  Square  A  BCD  9  Fig.  I. 

multiplied  again  in  any  of  its  Sides,  AB,  or  BC  3,  produced!  47,  for  the  Solid  Cube  * 

A  B  C  D  E  F  G  3  as  in  Figure  I. 

Where  AB  3  multiplied  in  its  felf,  or  any  of  the  other  Sides,  AB  or  AC,  pro¬ 
duced!  9  3  and  fo  many  little  Squares  are  contained  in  the  Square  A  B  C  D. 

Alfo,  this  Square  A  BCD,  confiding  of  9  little  Squares ,  being  multiplied  in  any 
of  the  other  Sides,  (as  CG,  BE,  EF,  or  F  G,  each  containing  3,)  produccth  27; 
and  fo  many  fmallcr  Cubes  arc  contained  in  the  Cube  A  B  C  DE  F  G. 

Again,  If  the  Side  of  the  Square  H  K  L  M  be  6,  the  Square  will  confift  of  36  fmallcr  Fig.  II, 
Squares-,  and  tliofc  36  Squares  multiplied  again  by  the  Side  6,  will  produce  2  16  ;  and 
fo  many  fmallcr  Cubes  are  contained  in  the  greater  Cube  HKPONM;  t.s  in  Figure  II. 

And  fo  of  any  other  Number  3  as,  let  12  be  the  Side  of  a  Square ,  1 2  multiplied  by 

n  will  produce  144,  for  the  Square  3  and  144  multiplied  again  by  the  Side  12  will 

produce  1728,  for  the  Cube. 

Wherefore  to  ExtraCl  the  Cube  Root  is  nothing  elfc  blit  to  find  out  a  Number,  which 
being  firft  multiplied  in  it  felf,  and  then  into  the  Produdt,  produceth  the  given  Cube 
Number. 

Thus  to  ExtraCl  the  Cube  Root  of  1 562$,  is  to  find  out  the  Number  25 ;  which  being 
firft  multiplied  into  it  felf  produccth  625,  and  that  multiplied  by  25,  lhail  produce  the 
given  Number  1  5625. 

Now  bccaufc  this  conftrudtion  of  the  Cube  from  a  fingle  Root ,  contributes  little  to¬ 
wards  the  finding  out  that  Root  from  a.  given  Cube  Number,  therefore  by  the  Ancients 
was  found  out  that  admirable  Art  of  cutting  or  dividing  of  the  Root  into  Two  Parr , 
which  they  therefore  called  a  Binomial  Root  {  and  from  thofe  Two  Parts  they  credlcd 
Eight  Solid  Numbers ,  whereof  the  6 heat  eft  and  the  Leaf  are  always  pure  Cube  Num¬ 
bers,  made  of  thofe  two  diftindl  Parts  into  which  the  Root  is  firft  divided;  and  of  the 
other  arc  made  Six  Paralldopipedons ,  by  which  is  meant  Solid  Numbers  made  by  multi¬ 
plying  the  Square  of  one  Number  multiplied  inti  another  Number,  in  imitation  of  a 
Geometrical  Parallelopipedon ;  which  is  a  Solid  Figure,  contained  under  Six  Quadnlatical 
Figures,  whereof  thofe  which  are  oppofitc  are  Parrallel,  End.  El.  1 1.  Def.  30. 

The  Three  Ct cat  eft  Paralldopipedons  are  equal  one  to  the  other,  and  each  of  them 
made  by  multiplying  the  Square  of  the  Cnatefl  Part  of  the  Binomial  Root  into  the 
Leffcr  Part.  r 

The  Three  Leffcr  Paralldopipedons  are  alfo  equal  one  to  the  other,  and  each  of  them 
made  by  multiplying  the  Square  of  the  Leffcr  Part  of  the  Binomial  Root  into  the  Creator 
Part. 


Thus 


Thus  in  the  Figure,  the  Whole  Root  A 15,  or  AC,  is  5  5  and  it  is  cut  into  Tm  Parts, 
AD  2,  the  Refer,  and  DB  3,  the  Greater , 

The  Cube  of  the  Greater  Part  D  B  in  D  B  in  D  B,  that  is  3  in  3  in  3,7. _  2  ? 

which  makes - - - ' — — — — - .  •  J 

And  fuch  is  the  Cube  noted  with  M. 

The  Cube  of  the  Refer  Pan  E  C  in  E  C  in  E  C,  tliat  is,  2  in  2  in  2,7  _ _  Q  s 

which  makes-  •  ■»--  - - - j  '*  v 

And  fuch  is  the  Cube  noted  with  N. 

Each  of  the  Three  Greater  Parallelopipedons  is  made  of  the  Square  of  7 _ _ _ ml  g 

B  D  into  A  D,  that  is,  of  3  in  3  in  2,  and  is« - — * - —  f 

The  fame  again - - - - - - —  ■ - - 1  8 

The  fame  again——-—— - — - ■ - - - — — — - — -  1  8 

Of  thefe  there  arc  Three  noted  with  O,  P,  and  S. 

Each  of  the  Three  Refer  Parallelopipedons  is  made  of  the  Square  of  7  _ _  x  j 

EC  into  AD,  that  is  2  in  2  in  3,  and  is - - — - - - - -  J 

The  fame  again-™——- -  — . . — - — — • - - —  1  * 

The  fame  again— - - - - - - 1  z 

Of  thefe  alfo  there  arc  Three  noted  with  Q.,  R>  and  T.  "" 


And  it  is  equal  to  the  Root  A  E>  5  in  s  in  5  3  for  ^  in  5  is  25,  and  25  in  5  ? 
is  ,25  ;  this  being  the  whole  Cube,  and  the  others  the  Parts  thereof :  All  the  ^125 

Parts  equal  the  Whole. - - * - -  ‘  —  *  J 

Now  it  is  here  to  be  undcrltood  that  the  Unites  in  this  Cube  Number  125,  arc  fo 
many  linall  Cubes ,  or  Unites ,  (or  lo  many  Dice,)  and, 

2  7 |0f  thefe  being  piled  one  upon  the  other  equally,  do  make  up  the  Cube —  -j 

1  8)  CO. 

1  8>of  thefe  being  fo  orderly  piled  one  upon  the  other,  do  make  the  P.ir.dlclopipcdon ^  P. 

1 8$  °  <-S 

1  2? 

1  2  Sof  dicfe  beint 

1*2*5  The  Summ. 

After  the  fame  manner,  let  the  Root  be  2$  ;  (  that  is,  by  conceiving  every  one  of  the 
little  Squares  of  the  Side  A  B  to  be  divided  into  5  Parts ,  and  fo  the  Whole  Side  A  P» 
to  be  the  Root  25,)  and  that  to  be  made  Binomial ,  by  cutting  it  into  two  Parts,  10 

and  5 :  Then,  ,  _ 

The  Cube  of  the  Greater  Part  20,  is  made  of  20  in  20  in  20,  that  is,  — - 8000 

The  Cube  of  the  Refer  Part  5,  is  made  of  5  in  5  in  5,  that  is, -  1  2  5 

The  Greater  Parattelopipedon  is  made  of  the  Part  20  in  20  in  $,  that  is  2000  i7.  6  0  Q  0 

of  which  there  arc  Three,  and  they  make - r  ' - S 

The  Refer  Varallclopipedon  is  made  of  the  Part  5  in  it  fclf,  in  the  Part  20,7 

that  is  500  ;  of  which  there  arc  Three  alfo,  and  they  make - - - i  ^  _ 

The  Total  - - 15625 


>  fo  orderly  piled  one  upon  the  other,  do  make  the  P.tralldopfdon )  R. 
?  ?T 


And  that  Total  Summ  of  all  the  Right  Solids,  is  the  Summ  of  the  entire  Cube,  whofc 
Side  is  25. 

Now,  all  that  is  here  faid  is,  in  effort,  the  fame  which  Ramus,  in  his  Geometry, 
Lib.  24.  dc  Cubo.  §  10.  faith, 

//  a  Right  Line  be  cut  into  two  Segments,  the  Cube  of  the  Whole  fall  be  equal  to 
the  Cubes  of  the  Segments,  and  thrice  the  double  Solids  made  of  the  Square  of  the 
Segments. 

Thefe  things  here  delivered  being  well  underllood,  the  ex  trailing  of  the  Cube  Root 
of  any  Number  will  be  cafily  conceived;  and  how  it  is  to  be  efferted  fliall  hereafter 
be  flicwn. 


§  H.  Of  C  V  B  E  lumbers. 

Of  Cubical  Numbers  there  arc  three  diftinrt  Kinds  or  Species,  eve.  Si'gle,  Compound , 
and  Irrational. 

I.  Single.  Such  arc  called  single  Cube  Numbers  as  arc  made  of  any  one  [ingle  fignifi- 
cant  figure,  multiplied  twice  in  it  fclf:  As,  1  multiplies  nothing,  and  fo  is  both  Root 
and  Cube  but  2  times  2  is  4,  and  2  times  4  is  8  •,  thus  2  is  the  Root,  and  8  is  th:  Cube : 
alfo  3  times  3  is  y,  and  three  times  9  is  27  ;  here  3  is  the  Root,  and  2  7  the 47.  K. 


And 
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And  fo  of  all  the  Nine  Visit  Numbers,  as  in  this  Table.  So, 

f  i  1  <"  ■  1  f  '  1 

M  4  |  8  1 

13  1  9  I  2  7  1 

_  w  I  4  multiplied  In  it  Pelf,  i  <5  and  that  multiplied  again  in- 1  o  4  | 

The  foot,  s  '  pr&duceth  the  Square  «;  2  5  to  the  side,  produceth  125  ? 
or  Side,  ’  6  f  Number  3  6  the  Cube  Number  |  2  1  6  j 

7  I  49  I  3  +  3 

8  1  «4  I  5  '  ' 

19J  L  8 1 J  n'-9j 

II.  Camfomd.  Such  are  called  Compound  Cube  Numbers,  whofc  Roots  confift  of  more 
figures  than  one ,  as  1 2,  the  Cube  whereof  is  1728  j  the  Cube  of  22  is  10648,  ore. 

III.  Irrational,  Thofe  are  called  Irrational  Cube  Numbers ,  whofe  exact  Cube  Root 
cannot  be  found  out  by  any  Artifice  yet  difeovered,  either  in  Whole  Numbers  or  Frailiom  3 
fuch  are  the  Cube  Roots  of  2, 4, 7,  10,  and  infinite  others. 

§  III.  The  G  E  N  E  S  I  S  for  extracting  the  Cube  Root. 


Example.  Let  it  be  required  to  find  the  Cube  Number  whofe  Side  or  Root  is  57. 

1.  Set  down  the  Root  57,  as  in  the  Margin,  with  the  interval 
of  two  figures  between  5  and  7,  and  draw  a  Line  under  them,  and 
alfo  two  downright  Lines,  the  one  next  after  7,  the  other  after  5, 
for  the  more  orderly  placing  of  the  Numbers  to  be  added 3  then 
let  the  Root  given  be  fiippofed  to  be  divided  into  thefe  two  parts, 
500  and  7* 

2.  Set  the  Cube  of  5,  which  is  125,  under  5,  (Unites  under  U- 
nites,  &c.)  and  the  Cube  of  7,  which  is  343,  under  7,  two  places 
below  the  Cube  of  25,  (  Unites  under  Unites.) 

3.  Triple  the  Square  of  j,  which  is  25,  and  it  makes  75  *  which  multiply  by  7, 
and  it  makes  525 ;  which  fet  under  125,  one  place  forwarder  to  the  right  hand. 

4.  Triple  5,  it  makes  15 ;  which  multiply  by  49,  ( the  Square  of  7,)  it  makes  735  3 
which  fet  under  525,  one  place  forwarder  to  the  right  hand. 

5.  Add  all  thefe  together  in  the  fame  order  as  they  Rand,  the  Summ  of  them  will 
be  185193  ;  which  is  the  Cube  Number  of  which  57  is  the  Root :  Which  may  be  eafily 
proved  by  multiplying  57  in  it  felf,  and  that  Produft  again  by  57,  the  laft  Product 
will  be  185193. 

Other  Examples  for  PraUke. 
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1  2  5 
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7 
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4 

.  .8 

<54 

38 

7 

4  •  • 
68  . 

5  *  2 

1  1  0 

592 

9 

•  -9 

729 

2  1  8 

7  •  • 

2  1 

87  • 
719 

97  0 

299 

7 

.  .6 

3  4  3 

88 

2  .  . 

7 

56  . 

2  1  6 

438 

976 

§  IV.  To  Extratt  the  Cube  Root. 

When  a  Number  is  given  to  have  the  Cube  Root  thereof  found,  yon  muR  firR  writ© 
the  Number  down,  then  put  a  prick  over  the  firR  figure  towards  the  right  hand,  which 
is  the  place  of  Unites,  and  fo  over  every  third  figure  from  that  place  of  Unites ;  then 
by  every  pointed  figure  draw  a  downright  Line,  for  the  more  orderly  fetting  of  the 
figures  to  be  added  and  fubtrafted,  and  alfo  a  crooked  Line  for  a  Quotient]  on  the 
right  hand  3  then  is  your  Number  fitted  for  Extraction  3  for  the  performance  whereof 
obferve  the  following  directions. 

Example  1 .  Let  it  be  required  to  find  the  Cube  Root  of  the  Compound  Cube  Number 
185193. 

1.  Set  down  the  Number  given  1851513,  and  make  a  Prick  over  3,' the  place  of  Uni¬ 
ty  *  and,  milling  two  places,  make  another  Prick  over  5  3  then  make  a  crooked  Lir  c  for 
a  Quotient,  and  by  3  and  5  draw  two  down-right  Lines,  as  you  may  fee  in  the  follow¬ 
ing  work. 


3.  The 
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2.  The  three  ft  i'll  figures  of  the  given  Number  towards  the  left  hand,  1S5,  being 
the  firR  re* mi,  fo.k  f  by  the  foregoing  Tabic)  the  ncareR  Cube  Number  to  it,  being 
ids,  which  you  will  find  to  be  125,  whole  Cube  Root  is  5  3  place  the  Root  5  in  the 
( Juotiot ,  and  the  Cube  thereof  125  under  185,  drawing  a  Line  under  1253  and  Tub  - 
trading  it  from  185,  there  will  remain  603  which  fet  under  the  Line:  And  fo  is  the 
firfl  operation  of  your  IixtrMwn  ended. 

3.  To  the  60  which  remained,  bring  down  the  three  figures  of  the  next  Period  viz.. 

193,  making  the  number  60193,  which  is  called  the  Refolvcnd ,  under  which  draw  a 
Line,  and  then  the  Work  will  Rand  thus: 

185193  (5 

1±  5. _ T _ 

6  o  j  193  |  Refolvcnd 


4.  Triple  the  Root  in  the  Quotient  5,  it  makes  15  ;  which  fet  under  the  Refolvcnd, 
in  finch  order,  that  the  place  of  Unites  in  this  Triple  may  Rand  under  the  place  of 
Tens  in  the  Rtfolvcnd 3  fo  the  Triple  of  the  Root  5  being  15,  fet  the  Unite  5  under  9, 
the  place  of  Tens  in  the  Refolvcnd:  and  then  the  Work  will  Rand  thus : 


185 

1  9  3 

125 

..... 

6  O  | 

1  9  3  | 

“'"1 

i 1  s  1 

(5 

Ri  foil  end 
Triple  of  the  Root 


5 


5.  Triple  the  Square  of  the  Root  5,  and  it  makes  75,  (for  5  times  5  is  25,  and  3 
times  25  is  75  3 )  which  place  under  the  Triple  of  the  Root,  in  fuch  order  that  the 
place  of  Unites  in  this  may  Rand  under  the  place  of  Tens  in  that :  Then  will  the 
Work  Rand  thus : 


185 

1  93 

(s 

1 25 

6  O 

\~C9T 

|  Refolvcnd 

! 1  s  1 

I  Triple  of  the  Root  5 

7 

5  1 

|  Triple  of  the  Square  of  the  Root  5 

6.  Draw  a  Line  under  the  Triple  of  the  Square  of  the  Root,  and  add  that  and  the 
Triple  of  the  Root  together,  in  the  fame  order  as  they  Rand,  fo  fiiall  their  Summ  be 
76Si  for  a  DiviJ'or ;  under  which  alfo  draw  a  Line,  and  the  Work  will  Rand  thus : 


185  193(5 
1  2  5  _ I _ 


j  6  0 

;  1 93 1 

|  Refolvcnd 

1 5 

Triple  of  the  Root  5 

1  7 

s 

Triple  of  the  Square  of  the  Root  5 

1  7 

65 

j  Divifior 

7.  Draw  a  crooked  Line  on  the  left  hand  of  the  Refolvcnd,  in  which  place  this 
Divifur  765  laR  found,  to  which  the  whole  Refolvcnd  (except  the  place  of  Unity)  muR 
he  a  (iippolcd  Dividend  3  that  is,  ask  how  many  times  765  you  can  have  in  6019,  the 
nnfwcr  will  be  7  times,  which  place  in  the  Quotient  3  and  this  7  is  the  fccond  figure  of 
the  Root  3  and  then  the  Work  will  Rand  thus : 


.85 

125 

1  93  1 

(57 

7^5) 

6  0 

1  1  9  3  | 

Refolvcnd 

7 

1  5 

5 

1 ' Triple  of  the  Root  5 
|  Triple  of  the  Square  of  t Ik  Root  5 

1 

1  7) 

1  6  S  1 

1  Divifor 

£ 
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Foibc  -  of  the  Root,  and  it  is  343  i  which  Phee  under  the  KM- 


185 

I  2  < 

1  93 

(  57 

6  O 

1  9  3 

Refolveud  _ 

7 

7 

1  1  5  I 

i_5 

12.5-3 

l  3  4  3  1 

|  Triple  of  the  Root  5 

|  Triple  of  the  Square  of  the  Roof  $  _ 

\Divifor  _ 

|  The  Cube  of  7,  the  lafi  figure  of  the  Root 

«  Multiply  the  Square  of  7,  the  hit  figure  ot  the  Aoot  namely  49.  oy  me 
AoMnext  under  the  RefAvemt,  by  15,  the  Produft  will  be  735  I  which  place  under 
343,  the  Cube  laft:  let  down,  in  fuch  order  that  the  place  of  Umtq  in  this,  may  flu  id 
under  the  place  of  Tens  in  that  *  and  then  will  the  Work  ftand  thus. 


185 

1  93 

1LS.I 

6  O  | 

1  9  3 

7  1 

1  5 

l  5 

7 

1  *  5 

343 

7 

3  5 

1  5  Triple  of  l  be  Root  5 

7  5  Triple  of  the  Square  of  the  Root  $  _ _ 

7  j  6  5  Dtvifor _ _ _ 

i  3  4  3  The  Cube  of  7,'  the  l aft  figure  of  the  Root 
7  |  3  5  The  Square  0/7,  by  the  Triple  Square  of  5 

10.  Multiply  the  Triple  Square  of  the  Root  5,  viz.  75,  by  7  the  faond  figure  of 
the  Root ,  the  Product  will  be  525 ;  which  place  under  73$,  the  Number  laft  found, 
in  fuch  order  that  the  place  of  Unites  in  this  ftand  under  the  place  of  Tens  in  that 5 
and  then  will  the  work  ftand  thus : 

1  8  s  19  3(57 

}J  5 _ I  . . . . . 

765)  _ 6  o  I  1  q  a  I  Refolveud _ ________ 

1  5  I  Triple  of  the  Rout  5  * 

7  y  1  Triple  of  the  Square  of  the  Root  5 _ 

7  |  6  5  |  Divijor _ 

I  3  4  3  7 he  Cube  of  7,  the  lafi  figure  of  the  Root 

735  The  Square  of  7,  by  the  Triple  Square  of  5 

5  2  |  5  The  Triple  Square  of  the  Root  5,  in  the  Root  7 

Daftly,  Draw  a  Line  under  the  three  laft  Numbers,  and  add  them  together  in  the 
lame  order  as  they  ftand,  and  their  Summ  will  be  60193,  which  may  be  called  the 
Subtrahend,  hccaufe  it  is  always  to  be  fubtrafted  from  the  Refolveud  5  and  in  this  Exam¬ 
ple  they  arc  equal  one  to  the  other,  for  the  Remainder  is  00000  5  which  (hews  the  given 
Number  to  be  a  Compound  Cube  Number ,  whofe  Cube  Root  is  57 ;  and  the  whole  Work 
will  ftand  thus . 
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Part  I.  Natural ,  or  Vulgar ,  A  R I TIT  MET  I CK.  6  5 


Now  if  you  compare  this  Example  with  the  former  <  /  A  T  S  J  you  1 1:  ill  li:ul  that 
fir  ft  Number  125,  will  be  equal  to  the  ncarelt  kls  "A  alfo  the 

,<o::d  Number  there  525,  is  the  fame  with  the  Inple  S^ec  ot  the  Root  5,  muhiph  c 
n  the  Root  7  ;  again,  the  third  Number  there  73s  is  the  lame  with  the  S.jn.re  of  t!;< 
f,‘rh  multiplied  in  the  Triple  Root  of  5;  and  lallly,  the  Number  .;ij  there,  b  in. 

1  uiie  with  the  Cube  pi  the  AW  7. 

Pxamplc  2-  /at  it  be  required  to  find  the  Cube  Root,  cj  9S256  1  _ 

1  Write  down  the  Number,  and  point  it,  and  draw  a  crooked  Pine  for  the  Quo 
tienu  and  downright  Pines  between  every  third  figure  from  the  lelL  hum! 

2.  find  the  near  eft  Cube  number,  Ids  than  95,  the  full  Ic.tod 3  wmch  will  >e6|. 


Subtract  64  from  95,  the  remainder  is  31  3  fet  31  under  64,  and  bring  down  to 
it  the  three  figures  of  the  next  Period ,  256  5  lb  will  the  number  be  31256,  for  the 
firft  Re  hit  end  •’  uf&r  which  draw  a  Line.  .  ,  . 

4  Multiply  the  Root  4  in  the  Quotient,  by  3,  that  is,  triple  it,  and  it  manes  12  ; 
fet  1  2  under  the  Refolveud ,  fo  as  the  place  ot  Unites  in  12  may  Hand  under  the  place 


of  Tens  in  the  Refolveud,  .  ...  r  „  ,  „  r 

«.  Triple  the  Square  of  the  Root  4,  viza  16,  it  makes  48;  whkli  fet  under  12,  fo 
tlm  the  Unites  place  of  this  may  ftand  under  the  place  of  1  ens  of  the  triple  Root. 

6  Draw  a  1  inc  under  thefe  two  Numbers,  and  add  them  together  in  the  order  they 
fluid,  and  their  Summ  will  be  492,  for  a  Dtvifor ,  under  which  draw  a  Line. 

On  the  Left  hand  of  the  Refolveud  make  a  crooked  Line  for  a  Quotient,  ,n  which 
the  foregoing  Dhifrr  492  is  to  be  placed  y  and  the  Refolveud ,  (all  but  the  place  of 
Unity  )  namelv,  3125  is  lobe  a  Dividend ;  and  then  ask  how  many  times  can  you 
have  102  in  3125,  the  anfwcr  will  be  5  times;  let  5  in  the  Qjioticnr. 

1  8  Cube  the  lull  figure,  or  Root ,  in  the  Quotient,  and  it  will  be  125  •,  which  you 
nv'fi  fet  under  the  firft  Refolveud ,  Unites  under  Unites,  &c.  that  is,  125  under  256. 

9.  Multiply  the  Square  of  5,  the  laft  figure  in  the  Quotient,  which  is  25,  by  the 
triple  of  the  Root  4,  namely  12  above  found,  and  the  Produft  will  be  300  ;  which  fet 
under  125,  the  Unites  place  of  this  under  the  place  of  Tens  in  that. 

10.  Multiply  the  triple  Square  of  the  Root  4  before  found,  viz.  48,  by  5,  the  laft 
figure  in  the  Quotient,  and  the  Produft  will  be  2405  which  fet  under  300,  the  Unites 
place  of  this  under  the  place  of  Tens  in  that. 

1 Draw  a  Line,  and  add  thefe  three  Numbers  together  in  the  fame  order  as  they 
Hand'  and  their  fumm  will  be  27125  ;  which  you  may  call  the  Subtrahend ,  bccaufe  it 


is  to  be  fubtrafted  from  the  Refolveud. 

12.  Draw  a  Line  under  the  Subtrahend ,  and'  fubtrr.ft  it  out  of  the  Refolveud ,  the 
remainder  will  be  4131;  to  which  bring  down  1  52,  the  three  figures  of  the  next  1\- 
1  jef  and  it  makes  the  Number  4131 1  52>  for  :1  fccond  Refolveud. 

13.  Triple  the  whole  Quotient  45,  it  makes  135  ;  which  fet  under  the  fccond  Re¬ 
fill-end ,  fo  that  the  Unites  place  of  this  may  ftand  under  the  place  of  Tens  in  that. 

14.  Multiply  the  Square  of  the  Quotient  45,  which  is  2025,  by  3,  the  Produft  will 
he  6075;  which  fet  under  135,  in  fuch  order  that  the  place  of  Unices  in  this  nv.y 
Hand  under  the  place  of  Tens  in  that. 

15.  Draw  a  Line  under,  and  add  thefe  three  laft:  Numbers  together,  their  fumm 
will  he  60085  ;  which  mull  be  a  fccond  Dtvifor  •,  under  which  draw  a  Line. 

15.  On  the  Left  hand  of  the  fccond  Rtfidvend  make  a  crooked  Line  for  a  Quotient, 
and  in  it  put  this  new  Diiifor  60885  •,  to  which  the  Lcond  A ejulvcnd  (all  biiL  the  lull 
figure  towards  the  right  hand  )  is  to  be  a  Dividend  5  then  ask  how  many  t  imes  60S85 
ran  be  had  in  413115,  the  anfwcr  will  be  6  times ;  let  6  in  the  Quotient,  tor  the  third 


figure  of  the  Root. 

17.  Multiply  the  Square  of  6,  (the  laft  figure  in  the  Quotient,)  viz,  36,  by  the  triple 
of  the  Square  of  45  before  found,  namely,  by  1 35)  and  the  Produft  will  be  4^60 ;  which 
fet  under  216,  the  place  of  Unites  in  this  under  the  place  of  Tens  in  that. 

18.  Multiply  the  triple  Square  of  the  Quotient  45,  before  found,  {viz,  6 075,)  by  6', 
the  laft  figure  in  the  Quotient,  the  Produft  will  be  36450  5  which  fet  under  4860,  fo 
the  Unites  place  in  this  may  ftand  under  the  place  of  'lens  in  that. 

19.  Draw  a  l.inc,  and  add  thefe  three  Numbers  together  in  the  fame  Order  as  they 


ftand,  and  the  fumm  of  them  will  be  3693816  ;  which  is  a  fccond  Subtrahend. 

20.  Draw  a  Line  under  it,  and  fubtraft  this  Subtrahend  Irom  the  next  ftfdvcnd 
above,  tint  is,  from  4131152,  and  the  remainder  will  be  4V-1?  <6  ;  to  which  bringdown 

L  2 -5  3- 


,  66 

?  z6h  the  i Jude  figures  of  the  next  Period,  and  the  whole  fumm  will  be  0:; £36 263,  for 

a  third  Rejohend-,  muter  which  draw  a  Line  :  and, 

2i.  Multiply  the  Quotient  456  by  3>  the  Produd  whereof  will  be  1368*  which 
fct.  under  the  Refclveml,  lb  that  the  Unites  place  of  this  Produit  may  Il.r.al  under  the 
1  place  of  Tens  in  the  Ref  Lend. 

21.  M  iliiply  the  Qiioticnt  .156  in  it  fclf,  and  that  Product  again  by  3,  and  the  laft 
Procliul  will  be  623bo<h  which  fct  under  1368,  the  Unites  place  of  this,  under  the 
place  of  Tens  in  that.  / 

t  23.  Draw  a  Line,  and  add  thefe  two  Numbers  together,  their  fumm  will  be  62.39448 

for  a  third  Diiijbr ;  under  which  draw  a  Line. 

24.  On  the  Left  hand  of  the  third  Refolvcnd  make  a  crooked  Line  for  a  Quotient, 
and  in  it  put  this  third  Divtfor ,  6239448  ;  to  which  the  third  Rtf, haul  (all  but  the 
i  laft  figure  towards  the  Right;  hand  )  is  to  be  a  Dividend .  Then  ask  how  many  times 

'  6239448  can  be  had  in  43733626  ;  (or  Ihortcr,  how  many  times  6  in  43,  or  62  in  437,) 

the  anlwcr  will  be  7  times  ;  let  7  in  the  Qioticnt,  for  the  fourth  and  laft  figure  of  the 
Root. 

j  25.  Multiply  the  laft  figure  in  the  Quotient  7,  in  it  fclf  twice,  that  is,  Cube  7,  and 

’  it  makes  343  j  which  i cl  tender  the  Refolvcnd ,  lo  that  the  Unites  place  of  this,  may 

ftancl  under  the  Unites  place  of  the  third  Refolvcnd. 

'  2 6.  Multiply  the  laft  tiiple  of  the  Quotient  1368  by  49,  the  Square  of  7,  the  laft 

figure  in  the  Quotient,  and  the  Product  will  be  67032  ;  which  fet  under  343,  fo  that 
the  Unites  place  in  this  may  Hand  under  the  place  of  Tens  in  that. 

27.  Multiply  the  laft  triple  Square  of  the  Quotient  623808,  by  7,  the  laft  figure  of 
jij  the  Quotient,  and  the  Prod ud  will  be  4366656;  which  fct  under  6703;^  fo  that  the 

f  Unites  place  of  this  may  ftancl  under  the  place  of  Tens  in  that, 

j  28.  Draw  a  Line,  and  add  thclc  three  Numbers  together  in  the  fame  order  as  they 

'  Hand,  and  their  fumm  will  be  437336263,  for  a  third  Subtrahend,  which  is  to  be  fub- 

1  traded  from  the  third  Refolvcnd-,  which  being  equal  thereunto,  the  remainder  is  no¬ 

thing;  which  fhews  the  Number  given  95256152263,  to  be  a  Compound  Cube  Number , 
and  4567  to  be  the  Root  thereof.  For  the  better  underftanding  hereof,  view  the  Sy- 
nvpfis  following ; 

si  Synopfts  of  this  lafl  Ex  trait  ion. 
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Part  I.  Natural ,  or  Vulgar ,  A  III  THMET I  CM. 

Note.  When  at  any  time  in  your  Extraction  you  find  a  Subtrahend  10  be  greater  than 
the  Rc/o/tcnd  before-going,  from  whence  it  is  always  to  be  fubtraded,  your  Work  is 
erroneous,  and  mult  be  amended  by  placing  a  Idler  figure  in  the  Quotient. 


§  V.  To  Extract  the  Cube  Root  of  a  Vulgar  Fra&ion,  or  Mint  Number. 

Before  the  Cube  Root  of  a  Frail  ion,  or  Mtxt  Number  be  extracted,  it  ought  to  be 
reduced  to  its  lea  It  terms;  and  then  this  is  the  RVLE: 

Ext  rail  the  Cube  Root  of  the  Numerator  of  the  Er  allion ,  and  that  j  I  util  be  the  Nume¬ 
rator  of  the  Cube  Root ;  alfo,  the  Cube  Root  of  the  Denominator  of  the  E  tall  ion,  fhall 
be  the  Denominator  of  the  Cube  Root  of  the  Frallion. 

Example.  Let  it  be  required  to  find  the  Cube  Root  of  this  Proper  Fraction- 

Firft,  Neither  the  Numerator  nor  Denominator  of  this  Fraction,  as  it  now  Hands, 
arc  Cube  Numbers  -,  but  being  reduced  to  its  lcaft  terms,  it  becomes  which  are  both 
fo  ;  and  the  Cube  AW  of  8  is  2,  for  the  Numerator  of  the  Root ;  and  the  Cube  Root  of  27 
is  3,  for  the  Denominator  of  the  Root :  So  that  the  Cube  Root  of  ,4* ,  or  is  -J. 

Example  2.  Let  it  be  required  to  find  the  Cube  Root  of  this  Mixt  Number  20 

Reduce  the  Mixt  Number  20  4*  iiltd  an  Improper  E  rail  ion,  and  it  is  i-'-JJ,  and  feeing 
it  is  in  its  lcaft  terms,  it  needs  no  reducing ;  then  the  Cube  Root  of  the  Numerator  1331 
is  1 1  ;  and  the  Cube  Root  of  the  Denominator  64  is  4 :  fo  that  the  Cube  Root  of  the 
Improper  Frallion  -Df\  is  '1,  or  2  i. 

Note.  When  a  Vulgar  Frallion  Or  Mixt  Number  is  incommcnfurahlc  to  Its  Root , 
fuch  are  ufually  thus  exprefied ;  viz.,  the  Cube  Root  of  *  thus,  ^c  »  ;  and  the  Cube 
Root  of  2  }  thus,  L  0 Sc. 

1  might  now  proceed  farther,  to  (hew  how  to  ex  trail  the  Biquadrat  c  Root,  c W  but 
1  leave  that  till  1  come  to  treat  of  Artificial  or  Logarithmic  al  Arithmetic k\  wherein  fhall 
be  (hewed  how,  witli  cafe  and  facility,  to  ex  trad  the  Root ,  to  the  fixtli,  feventh,  or 
eighth  Power. 

§  VI.  Of  finding  the  Square  and  Cube  Roots  of  Numbers  which  are  incommen 
fur  able  to  their  Roots,  another  way. 


The  Extrallion  of  the  Square  and  Cube  Roots  hath  been  largely  treated  of  before  in 
this  Chapter,  but  the  Examples  were  of  fuch  Numbers  as  were  comnienfurable  to  their 
Roots ;  that  is  to  fay,  they  were  exad  Square  or  Cube  Numbers :  all  that  1  fliall  fay  of  Ex¬ 
truding  of  Roots  in  this  place,  fhall  be  to  (hew  how  to  find  the  Roots ,  as  near  as  may 
be,  of  fuch  Numbers  as  are  incommen fur  able  to  their  Roots ;  wherein  I  fhall  be  very  brief, 
giving  you  only  one  Example  of  a  Square,  and  another  of  a  Cube  Number ,  incommen ’ 
fnrable. 

Example  of  the  Square  Root. 

Let  it  be  required  to  find  the  Square  Root  of  71958. 

Having  fct  down  the  Number,  and  pointed  it,  (according  to  the  former  diredions,) 
and  extraded  the  Square  Root  thereof ;  wliich  you  will  find  to  be  268,  and  the  Remain¬ 
der  [q>  be  134  ;  now  feeing  there  is  a  Remainder ,  add  to  the  given  Number  any  even 
number  of  Cyphers,  as  two,  four,  fix,  or  eight;  (as  in  this  Example  fix  Cyphers  me 
added,  which  make  three  places  of  Decimal  Parts  in  the  Root, )  and  then  proceeding 
°n  in  ycur  Extrallion ,  you  will  find  the  Root  to  be  268  Integers ,  and  .249  Parts. 
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- -  ,  r  „  tt1rtv  arc  three  Vinces  of  Decimal  Pans  in  the  Root ,  the 

Ky  the  Work  you  may  lee  th.  t  th  r  ^  thcre  is  a  Remainder  of  473999  i  which 
Root  being  268  >.  1  Q  o^cnt  is  Wo  little;  and  if  you  fhould  make  the  2 &  Parts 

Ihcws  that  the  '•«  ,n ‘l'c|Q-  (  {  ou  fllmlW  [.voiced  f-uther  By  adding  two  dM* 

Jso,  it  would  lie  too  inuc  >  |  l B.m  bc  „  and  the  Parts  would  he  2+99.  and  yet 

more,  the  next  figure  in  the  Quo  ent  w u  h  0f  an  Unite ;  and  it 

that  would  he  too  lutle ;  bn  a  "  S  Unite ,  and  the  more 

^tadS:^’fl,^er:-t  the  «»P,  *  never  attain  it  julUy. 
Example  of  the  Cube  Root. 

i,  h  TW  MOt .be  Root as  is  done 
•  V'CSole  Swing"  the  C, i  will’bc  found  to  bc  2*6,  and  then  there  will 

in  the  Example  following,  tnc  Rm  n  add  thcrcto  3,  «.  9,  or  ,2 

f  *  Civ  to  a  tain  more :Vi»l  Parts  in  the  Root ;  as  in  this  Example,  having 

pliers ,  whereby  to  attain  m  .  .  Extralhaa  till  you  have  two 

added  fix  Cyphers  to  the  given  on  minion  ^  _ 

places  of  Decimal  Parts .in i  youi  ,  s!>  Remainder  of  1 7323  5937 5> 

WhiC,hr?f°  o ^ tl  timortlheJe  woild  be  three  places  of  Pans  in  the 

ZT  Ti  this  giKS  theZ;  t S  the  ,si  part  of  an  Unite  and  if  another  were  added,  ,c 
would  give  the1 Rm  to  the  ^  part  of  an  Untte,  dv.  bee  the 


Natural,  or  V ulgar,  A  R 11 H  ME  TICK. 


Of  the  following  TABLE  of 

5  QJLI  A  R  E  and  CURE  ROOTS. 

|  +i;1.  Number  («».'  exceed*?,  1000)  king  given,  to  find  the  Stjuarc 
and  Cube  thereof. 

Let  ,  ,6  bc  the  Knn.hr  given ;  find  this  Number  in  the  firfl  Column  of  the  •fable, 
(  under* th-  Title  Rm,)  and  againft  it,  in  the  fecond  Column,  (  under  4»«-r.y  yon 
id  find  ',989,6,  which  is  the  Squat'  of  446 :  and  againll  the  ante  Number  in 
the  third  Column^  (under  Cube,)  you  fliall  find  887,6536,  which  ,s  the  Cuh  of 

446, 

<  x  Any  Number  (not  exceeding  1000000)  king  given,  to  find  the  Square 
Root  thereof. 

let  232324  bc  the  Number  given  y  look  in  the  Column  of  Squires,  till  you  find  the 
Riven  Nambet,  the  Number  which  Rands  againft  it  on  the  left  hand  (under  A^  s 
fhc  Square  Root  thereof:  fo  if  you  look  for  232324  in  the  Column  of  Squares,  againft 
•>  you  fliall  find  482,  which  is  the  Square  Root  of  232324. 

§  2  Any  Number  (not  exceeding  IOoooooooo)  king  given,  to  find  the  Cube 
y  J  Root  thereof. 

Let  -00227072  be  the  Number  given  y  look  in  the  Column  (under  Cube)  till  you 
find  tire  given  Number,  and  right  againlt  ,t  tn  the  lull  Column  (under  Root)  you 
lhall  find  888,  which  is  the  Cube  Root  of  700227072. 


And  in  this)  ^7(tobcti lc  Square 
manner  you  <  i  t,  2  >  Rm  of 
may  find  //  iq  6  \ 

C  8  4  4  3 


<*7  5  “ 
)  7  1*9( 

1  1  2  5  4}i 

;  7<f » 7  M 
.712336. 


and  the  Cube 
Root  of 


1562* 
\  648303 

i404928 

)  21024576 

.60121 1 584 


§  q.  The  find  the  Square  Root  of  a  Vulgar  Frattion. 

Find  the  Square  Root  of  the  Fractions  Numerator ,  and  that  fliall  be  the  Numerator 

of  the  Root ;  alfo,  find  th  c  Square  Root  of  the  Mims  Denominator ,  and  that  fliall 

bc  the  Denominator  of  the  Root. 

Let  the  otven  Fraftion.  c  0  . 

The  Square  Root  of  4?  is  7 ,.for  the  Numerator  and  the  Square  Root  of  289  is  17, 

for  the  Denominator :  So  that  tile  Square  Root  6f  »*#  is  •,  v 

§  sf.  To  find  the  Square  Rpot  of  a  Mixt  Number. 

Reduce  the  Mixt  Number  into  an  Improper  FraSlm r,  then,  the  Square  Root  of  the 
Numerator  fliall  be  the  Numerator  of  the  Root  3  and  the  Square  Root  of  the  Denominator 
fliall  bc  the  Denominator  of  the  Root.  ,  .  llM 

Let  the  Mixt  Number,  bcin<r  reduced  into  an  Improper  1- ration  be  ir 

The  Square  Root  of  8281  is  91,  for  the  Numerator  of  the  Root;  and  the  Square  Root 
of  25  is  5,  for  the  Denominator  of  the  Root :  So  the  Square  Root  ot  s  is  „  or  T. 

§  6.  To  find  the  Square  of  a  Fraction. 

The  Square  of  the  Numerator  of  the  Frattm  fliall  be  the  Numerator  of  the  Square; 
and  the  Square  of  the  Denominator  of  the  Fraction  fliall  bc  the  Denominator  ot  the 
Square. 

Let  the  I- raft  ion  pivot  be  f^.  ,  , 

The  Square  of  657  is  431649,  for  the  Numerator  of  the  Square  ;  and  the  Square  ol 
876  is  767376,  for  the  Denominator  of  tile  Square  ;  So  that  the  Squire  Root  ot  the 
Vratiion  ? '  j  is  ilfVri*.  ^ 
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§  y.  To  find  the  Square  of  a  Mixt  Number. 

Let  the  Mixt  Number  given  be  264  which,  reduced  into  mu  Improper  Fr  aft  ion, 

The  Squire  of  794  is  6)0436,  and  the  Square  of  3  is  9:  So  the  Square  of  the  Mixt 
Number  -9;  is  which  is  200145  r 

§  8.  To  find  the  Cube  of  a  Fra&ion. 

The  Cube  of  the  Numerator  of  the  FraUion  fhall  be  the  Numerator  of  the  Cube-,  and 
the  Cube  of  the  Denominator  of  the  Fraction  fhall  be  the  Denominator  of  the  Cube. 

Ut  the  Cube  of  the  Fraft ion  -,\i  be  required. 

The  Cube  of  17  is  4913,  for  the  Numerator  3  and  the  Cube  of  236  is  55696,  for  the 
Denominator .-  And  fo  the  Cube  of  rjr  is 

§  9.  To  find  the  Cube  Root  of  a  Fradion. 

The  Cube  Foot  of  the  Numerator  of  the  Frallion ,  fhall  be  the  Numerator  of  the  Root ; 
and  the  Cube  Foot  of  the  Denominator  of  the  Fruition,  fhall  be  the  Denominator  of  the 
Root. 

Let  the  Fraftion  given  be  rr* 

The  Cube  Root  of  2744  is  14,  which  is  the  Numerator  of  the  Cube  Root ;  and  the 
Cube  Root  of  43897 6  is  76,  which  muffc  be  the  Denominator  of  the  Cube  Root :  So  that 
the  Cube  Root  of  the  Fruition  ww  is  '»• 

§  10.  To  find  ( nearly )  the  Square  Root  of  a  Number  not  Square,  or  mom- 
menfurable  to  its  Root. 

If  you  cannot  find  the  Number  given  in  the  Table,  find  the  nearefl  Square  Number  that 
is  lefs,  and  note  what  is  the  Root  Handing  againft  it  3  which  fet  down  as  the  true  Root . 
then  double  this  Root ,  and  add  1  unto  it,  fo  fhall  that  be  the  Denominator  of  a  Fruition ; 
then  fubtraft  the  Number  in  the  Table  from  the  given  Number,  and  the  difference  fhall 
be  the  Numerator  to  the  former  Denominator.  . 

Let  it  be  required  to  find  the  (nearefi)  Square  Root  of  this  Number  33138. 

In  the  T able  you  cannot  find  this  Number 3  but  the  nearefl  lefs  than  it  in  the  Talk 
is  33124,  whole  Root  is  182,  which  Root  fet  down  as  the  Foot ;  then  double  this 
Root,  and  add  an  Unite  to  it,  and  it  will  be  365  ;  which  muft  be  a  Denominator  j  Then, 
the  Difference  between  the  Number  in  the  Table  33 1 24,  and  33138  the  Number  given ,  is 
14,  which  muft  be  the  Numerator  :  And  then  will  the  nearef  Square  Root  to  33138  the 
given  Number  be  182 

§  1 1.  To  find  ( 'nearly )  the  Cube  Root  of  a  Number  not  exactly  Cubical. 

If  you  cannot  find  the  Number  given  in  the  Table  of  Cubes,  take  the  ncareft  Number 
to  it  which  is  lefs,  and  fet  down  the  Foot  of  that  Number  3  for  the  Integral  part  of  the 
Root  of  the  given  Number :  Then  fubtraft  the  Number  found  in  the  Table  from 
the  Number  given-,  for  that  difference  is  the  Numerator  of  the  Frail  ion  of  your  Root. 
Then  to  find  the  Denominator,  multiply  the  Root  by  3,  and  adding  1  to  the  Root,  mul¬ 
tiply' it  by  the  Triple  of  the  Root,  this  laft  Produli  (an  Unite  being  added  to  it)  fhall  be 
the  Denominator  of  the  Frallion  of  the  Root. 

Let  it  be  required  to  find  the  ( nearef )  Cube  Root  of  the  Number,  42893. 

Looking  into  the  Table  of  Cubes  for  the  given  Number,  you  cannot  find  it  there,  but 
the  ncareft  to  it  lefs,  is  42877,  whofe  Cube  Root  is  35  ;  which  fet  down  :  Then,  the 
Difference  between  42893  (the  given  Number)  and  42877  (the  Number  in  the  Table) 
is  16,  for  the  Numerator  of  the  Frallion  of  the  Root.  Then  to  find  the  Denominator ,  mul¬ 
tiply  the  Root  35  by  3,  the  Prodult  will  be  105 3  then  add  1  to  the  Root ,  making  it 
36,  by  which  multiply  105  and  the  Produft  will  be  3780,  to  which  add  an  Unite, 
and  it  will  be  3781  3  and  is  the  Denominator  of  the  Frallion  of  the  Cube  Root :  bo  that 
the  nearefl  Cube  Root  of  42893  is  35  4TT4j. 

Let  this  fuflice  for  the  life  of  the  Table. 
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29702* 

16187862*  ; 

456 

190096 

828818*6 

491 

241081 

118370771 

iHrj 

2981 16 

162771336 

437 

190969 

834*54*5 

49  2 

242064 

1 1909*488 

j*-:  1 

299209 

16366732  3 

43« 

1 9 1 844 

84027672 

493 

243049 

119823 1*7 

H'si 

3  (.-03  04 

164*66*92 

439 

192721 

84604*19 

494 

244036 

1207*3784 

5  <5 1 40 1 

167469149 

44° 

195600 

8*184000 

49* 

24*02* 

1212873“* 

i*P> 

302  *00 

16637*000 1 

i'1 

44 1 

194481 

8*766121 

496 

246016 

122c 23936 

1  **1  303601 

1672841*1 

442 

19*564 

865*0888 

497 

247009 

122-634-3 

;  7  7  2 

304.704 

1681966.8 

443 

196249 

86958507 

498 

248004 

123 *.*992 

on 

30*809 

1691 1237-’ 

444 

197136 

87*28584 

499 

249OOI 

1242*1499 

!7*4. 

30-6916 

17003 1464 

44* 

19802* 

8812112* 

*03 

2*0000 

1  2*110  O'.'OC 

7  *  * 

30S02  * 

1709*387* 

446 

19S916 

88716*56 

*01 

2*1001 

12*7*1*01 

**6 

309136 

171879616 

447 

199809 

89514625 

*02 

>*2.04 

126*06008 

*P 

310249 

172808683 

P 

44** 

200704 

8991*592 

*03 

2*3009 

127263*27 

77« 

311364 

17374H12 

449 

201601 

90*18849 

*°4 

2*4016 

12.8024064 

779 

312481 

174676879 

. 

4*0 

202900 

9112*000 

*°* 

2**02* 

128-8762* 

760 

313600 

1 7*6 16000 

j’ 

4P 

205401 

"917338?* 

*06 

2*6036 

129774216 

*61 

314721 

176**8481 

IV 

4*2 

20*j  504 

9254*408 

*07 

2*7049 

1 3°323843 

*62 

31*844 

i77*°4328 

v 

4*5 

20*209 

929*9677 

*08 

2*8064 

j  31096* 1 2 

*63 

316969 

1 7«475 747 

4f4 

4061 1 6 

95*76664 

*09 

2*9081 

i 3 1872229 

764 

3 18096 

179306144 

'  1 

4** 

207029 

9419637* 

7*o, 

260100 

1 326*  1 0.0 

*6* 

31922* 

18826212* 

fj? 

4*6 

207956 

94818816 

*n 

261  I  2 I 

i3343285i 

*66 

3203*6 

181221496 

■jo 

4*7 

208849 

9*443993 

*12 

2621:4 

1 34217-728 

*67 

321489 

1821*4263 

458 

209764 

96071912 

*13 

263169 

13*0.  7697 

*68 

322624 

1831*0432 

45-9 

210681 

96702*79 

7*4 

264196 

137796-44 

*69 

323761 

184220009 

* 

C 

21 1600 

97556000 

*JJ 

26*22* 

H6*9c  8-* 

*^ 

324900 

18*193000 

46  T 

212*21 

97972181 

7*6 

2662*6 

1 3-3 88096 

*P 

326041 

186169411 

462 

213444 

9861 1128 

7*7 

267289 

1381884 l 3 

*-2 

1 27 184 

187149248 

; 

46; 

214369 

992*2847 

*  *8 

268324 

138991852 

*"? 

328329 

188132*17 

464 

21*296 

99897344 

**9 

269361 

1397985*9 

*"4 

329476 

1891 19224 

46  s 

21622* 

100*4462* 

*20 

270400 

1406080 f t 

*-* I33062* 

'9°_ro937* 

4  66 

2171*6 

101 194696 

*21 

271441 

141420761 

*“6 

.3317-6 

191 10.2976 

p 

467 

218089 

101847*65 

*22 

272484 

!  142236648 

P~ 

332929 

192 100:, 3  3 

■'  ■ 

468 

519024 

102*05252 

*23 

273*29  1430**667 

77« 

[  3  34.084 

193100**2 

4r’9 

219961 

105 161709 

*24 

*74)76 

143877824 

7  “9 

33*241 

194104*39 

470 

220900 

105825000 

*2*_ 

27*62* 

144-70312* 

*80 

[336400 

19*112000 

47  J 

221841 

1044871 i 1 

726 

276676 

H**5'P6 

*81 

1337*61 

196122941 

472 

222784 

10*1*4048 

*27 

277729 

146363183 

*82 

|53«724 

19715*7368 

4-3 

225729 

10*825817 

*28 

278784 

147197972 

*83 

359889 

! 1981**287 

474 

224676 

106496424 

*29 

279841 

14803*889 

*84 

1 199 1 -’6704 

$ 

47  * 

10717187* 

730 

280900 

1488—  <  Ou 

7  8  7 

j  p  i  (;*6 

1 20020162* 

J 

476 

226*76 

1008*0176 

*3* 

281961 

I49-2129I 

*86 

343  3P1 

i 2.12300*6 

i 

477 

227*29 

108*51333 

*32 

283024 

!)  *68-68 

*8- 

544*69 

•202262003 

478 

228484 

10921*3*2 

*33 

284089 

I  *  14 ! 94 3^ 

*08 

547 “14 

20329-4-2 

■  ^  * 

479 

229441 

109902239 

*34 

28*1  *6 

172273304 

*89 

34/-92  1 

204336469 

[480 

250400 

1 10*92000 

*3* 

28622* 

1*313037* 

79- 

548100 

1 2onT9c°° 

Root 


r.u-t  1. 

Natural , 

c 

p 

A  Rim  MR  TICK. 

•  ,r. 

Cube 

A’  )0t  I  Square 

('itbc 

Ro‘>t 

P//<  ’»  (’ 

6' '11  be  j 

)  9 1 

1  5  1 9  1 S  1 

642*  '“I 

6  ;6 

41-516 

269*86 1 36 

-‘if 

491-1  ,1 

54-IP2  1  < 

2. -4-, 688 

6  P 

418609 

27.  ,84002  3 

702 

492804 

5-1  )*  9484  8  ; 

3*1649  |  2 -8*278*7 

6  ;  8 

4199:4 

272097792 

705 

4  v|  ->v 

34-;  2891- | 

NPS36 

I2  >^-84*84 

649 

42  120 1 

2  7  5  5  P449 

70.) 

49)6 16 

5-j8vi  566.}  ! 

)) 

1)1  ' 

|21  '644  S-* 

!  6  *  > 

422*00 

2-262*000 

49-25- 

3*^-10262*  | 

*96 

3**210 

1  I  1-8-56 

6*1 

42380, 

27*89.},)*  I 

-06 

498.)  5  A 

5* '8 9* 81 6 j 

*9*' 

5P4-'l> 

2  1  2  —  6  1  -3 

,6*2 

J2*I°4 

27-16-808 

-n- 

49VJ>49 

5 )  5  5  9  5 2  4  5 

*98 

2  I  584-19?. 

6*5 

426409 

2784.1*077 

708 

*oi.>T,( 

5) 4:;949 1 2  | 

*99 

5)68  ,1 

2  I492  1.-99 

'6)9 

427716 

279-2626.) 

709 

*021)8  1 

5)6-9  -  819 

60c 

5600 , 

2  16  0 

6.ff 

47902* 

28101 1 3-* 

710 

*04,-. 

5  *-9 1 1 000 

61 

5612  ,1 

2  1  -  .818  ,  1 

:  6*6 

430536 

282  3  GO.)  I  6 

71  I 

*0**2, 

3*942*45, 

602 

218167208 

P'7 

451649 

2  8  5  P  5  5  9  5 

-  1  2 

*069.34 

560944128 

603 

5  ''360,! 

2  192*622- 

;6*8 

4  5 2 96 4 

28489..  3,2 

-  1  3 

*  08  3  69 

56226-097 

6-4 

564 S  16 

22  598864 

6*9 

4542Sl 

28619 1 1 -9 

-1.) 

)  ‘P9'; 

565994544 

60* 

366  2* 

22194*12* 

660 

43*600 

28749600  j 

'7  I  * 

*  I  1.12* 

>6**2*8-* 

606 

3*6-2  36 

222*4*016 

661 

456921 

288804781 

716 

*  120*6 

56-f  61 696 

607 

568449 

22 5648* 4 5 

662 

438244 

2901 17*28 

P4  % 

568601813 

60S 

>69664 

2 -’-I7*  P'2 

663 

439*69 

291454247 

7t(S 

P**24 

5-01,16232 

609 

5  ~o,S  Si 

22*866*29 

664 

440896 

2927*4944 

719 

*  l6.;6 1 

3-16949*9 

6 1 0 

5  “2  I  O'-' 

22698 1 00 0 

66* 

44222* 

2940-962* 

-2  0 

*,8400 

3^3248000 

6n 

3-332I 

228'.  991 5 1 

666 

445**6 

2 9 *4° 8 2 96 

-2  l 

*198.|  1 

3-480*561 

6 1  2 

>-4)44 

2.2922  928 

66  7 

444889 

296740963 

722 

*2,284 

37636-048 

613 

3-*-69 

25039659- 

668 

446224 

cc 

c 

M 

725 

*22-29 

5"'95526- 

6,4 

3-6996 

25l47P'99 

669 

447*61 

299418309 

724 

*24 1 76 

3-9*03424 

61* 

3-822* 

2326083-* 

676 

448900 

3 00-6 3 000 

72* 

*2*625- 

38ro-8 12* 

616 

5799)6 

380689 

235-44896 

671 

4*024! 

3021 11711 

726 

*27076 

3826*7,76 

617 

23488* 1 1 3 

672 

4*1*84 

505464448 

727 

*28*29 

384240*83 

618 

3  8-1.9’ 4. 

236  >29032 

675 

4*2929 

304821217 

728 

* 2 9984 

38*8283*2 

619 

383161 

25-1-66*9 

674 

4*4276 

306 182014 

729 

PP441 

3  8 -22  04  8  9 

620 

384400 

258328000 

6?f 

4**62* 

307*4687* 

.  *73o 

*_3  290.0 

389c  r-o'-  Q 

621 

38*64, 

239485 .61 

676 

4*6976 

30891 *776 

-  3 1 

f 54 56 1 

39.617891 

622 

386884 

240641848 

677 

4*8329 

3 10288-33 

-52 

V 5)8 2 4 

592223 168 

623 

588129 

24  1.804367 

678 

4*9684 

3  r  166*7*2 
3,3046839 

~5  5 

)*)7.»-  89 

393832837 

624 

5695-6 

2429-0.624 

679 

461041 
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*3 8- *6 

39*446904 

% 

59  62* 

24414:62* 

680 

46240', 

3  14432^' 
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597<  6*3-* 

626 
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24*314376 

681 

465761 

3 1 *82 1241 
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*41696 

5986882  *f> 

627 

595129 

246491883 

682 
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*43169 
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599564 
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683 

466489 
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629 
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*46121 

403*83419 

630 

5‘/>9  •' 
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46922* 
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*47600 

40*224000 
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596167 
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470*96 

3228288*6 
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40686902 I 
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7*245*968 
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471969 
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2*365615- 
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475544 

32*660672 
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327082769 
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** 5)  56 
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41*160936 

636 

404496 

2*72*94*6 
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47748 1 

339959371 

746 

*  *  6  *  1 6 

63- 

4°) -69 

2  )  8f98*  5 

692 

478864 

331373888 

*  *8  J09 

416832-23 

638 

107:94 

2*9699  ,-2 

695 

480249 

5528i2**7 

-48 

P9P4 

j  1 8  *  >  )S‘992 

639 

40.8  32 1 

26  91-II 9 

694 

481636 

5  5425‘)  584 

749 

*6 1 : 0 1 

420189-49 

640 

409600 

7.6  2  14.  . . 

69* 

4S302* 

5  3  P°2  57* 

'P 

)62>  o 

.}2  1  S:-f O'  :» 

641 

•l  1-088 1 

2655-4-21 

696 

4844 1 6 

5571 nn  6 

7)  * 

*64  1 

42.5*647*  I 

642 

6.J3 

1 12  164 

2646  ,9788 

69- 

48*809 

338608873 

~*2 

*  6 )  *  4 

42*  **90.  8 

9i  59-1  v 

26*84--.,- 

698 

48-204 

340068392 

-)  5 

*6~o c 9 

416.1* - 7 

j  644 
Pp 

419-36 

16  2  3-  ] 

26-089984 , 
268  5  56 1 2*  1 

699 

48860  1 

49C  O  GO 

341*32099 

3.)  30 (On 000 

') ) 

|  *68*  16 

1  P  - 2 ) 

428061.  64  j 

4  5 

M  ?  R,;.t 


C  U  R.  S  U  S  M  A  T  HEMA  T  ICUS. 


Book  I. 


I  Root  Square  \  Cube 

I  776  771756  452  ,81216 

777  775049  43379*c93 

77*  774764  4377  x97 12 
779  776^81  437247479 
760  777600  458976^00 
76  j  7  7912 1  44071  1081 
762  780644  4424)0728 

765  782169  444. 194947 
764  785696  447945744 
767  787227  44-697127 

766  786776  449477096 

767  788289  471217665 

768  789824  472984852 

769  791561  474776609 

770  792900  476755000 

771  794441  478514011 

772  7979*4  46 0099648 
77?  79“) 29  461889917 
774  799076  -(65684824 
777  6o^6fJ.  467484577 

776  602176  4672887-6 

777  605729  469097455 

778  607284  470910972 

779  606841  472729159 

780  608400  474772000 

781  609961  476579741 

782  611724  478211768 

785  615089  480048687 
784  614676  481890504 
787  616227  485756627 

786  617796  487787676 

787  619569  487445405 

788  620944  489505872 
789622721  491169069 

790  624100  495059000 

791  627681  494915671 

792  627264  496795088 
795  628849  498677277 

794  650456  700766184 

795  632027  7Q2479*77 

796  655616  704578556 

797  657209  706261775 

798  656804  708169792 

799  658401  710082599 

800  640000  712000000 

801  641601  71 592240 j 

802  645204  717849608 

805  644809  717781627 
804  646416  719718464 
807  648027  721660127 

806  649656  725606616 

807  671249  72777794? 
8c8  6 7 2 864  7 2 7 7 1 4  u  2 

809  674481  729477129 

810  676100  7514410001 


A’oo/  Square  _ Ciibc 

811  677721  755411751 

812  679544  757587528 

815  660969  757567797 
814  662796  759575144 
817  664227  741 545577 

816  667876  745558496 

817  667489  74733*7*3 

818  669124  747545452 

819  670761  749575279 

820  672400  771568000 

821  674041  775587661 

822  677684  777412248 

825  677529  777441767 
824  678976  779476224 
827  680627  761717627 

826  682276  765779976 

827  685929  767609285 

828  687784  767665772 

829  687241  769722789 

850  688900  771787000 

851  690761  775876191 

852  692224  777950568 

855  695889  778009757 
854  697776  780095704 
857  697227  782182877 

856  698896  784277076 

857  700769  786576275 

858  702244  788480472 

859  7°392i  79°7*97i9 

840  707600  792704000 

841  707281  794825521 

842  708964  796947688 

845  710649  79W7107 
844  712556  601211784 
847  21402^7  605571127 

846  717716  607497756 

847  717409  607647425 

848  71 9 1 04  609800192 

849  720801  611960049 

870  722700  614127000 

871  724201  616297071 

872  727904  618470208 

875  727609  620670477 
874  729516  622857864 

877  751027  627026577 

876  752756  627222016 
*77  754449  629422795 

878  756164  651628712 

879  757881  6 55859779 

860  759600  656076000 

86 1  741521  658277581 

862  745044  640705928 
865  744769  642757647 
864  746496  644972744 
867  748227  647214627 


Root  Squire  I  Cn'c  1 

866  749V 70  649416896 

867  7 7  1 089  67171  4  505 

868  775424  6759-2, .52  : 

869  777161  676254909 
8-0  776900  678705000 

871  778641  660776511 

872  760584  665074848 

875  762129  667558617 
874  7658-6  667627624 
8-7  767627  6699218-7 

876  7675-6  612221576 

877  769129  674726155 

878  770884  676856172 

879  772641  6-9171417 

880  7-44  681412  -  j 

881  776161  68579784.1 

882  777924  686128968 

885  779689  688467587 
884  781476  690807104 
88 7  785227  675174127 

886  784996  69770^4.76 

887  786-69  697864105 

888  788744  70022707 2 

889  790521  702797569 

890  792100  -04769000 

891  795881  7015419-1 

892  197664  709752288 
*93  797449  712121977 
894  799256  714716984 
897  80  |  ■  .2  7  11671-5-7 

896  802^16  719525156 

897  804609  -217542-5 

898  806404  724170792 

899  808201  726772699 
90C  810000  729000000 

901  8l 1801  75145270I 

902  815604  755870808 

905  817409  756514527 
904  811216  758765264 
9° 7  819027  741217627 

906  820856  745677416 

907  822649  746142645 

908  824464  748615512 

909  826281  771089429 

910  828100  775771000 

911  829921  776078051 
9»2  851744  778770728 

915  855769  761048497 
9*4  *37596  7<5m ‘944 
917  8 5 ->.»<■  166060877 

916  859076  768777296 

917  840889  771097215 

918  842124  775620652 
9 '9  844761  776171779 
920  84640 <■  778688000 


Natural \  or  Vulgar ,  ARITHMETICAL 


'•)  - 1  :;4824  1 
V22  87  --8.}  ;4 


v 2 6  877476  -940227-6 
92-  879529  79679-985 

928  861184  -O917877 2 

929  8650.1 1  S'.  1-67089 
950  8649.-  '  j <8 •'  457 700  -■ 
V51  -66761  806974491 
952  868624  8'9>Pf68 

955  810489  812166257 
954  8723^'  814780704 
937  8~H22f  8i^i-c^rf 

956  8-6096  820027876 
9V  *779^9  822676975 

958  879844  827295672 

959  881721  827956019 
94c>  885600  850784000 

941  887481  855257621 

942  887564  857896888 

945  889249  858761807 
944  891156  841252584 
947  *9 3 02 7  845908627 

946  894916  846790756 

947  896809  849278125 

948  898704  871971592 

949  900601  874670549 
970  902700  877577000 


Root  |  Square  ]  Cute 

97 1  9°4401 ,860087571 
9  72  9065  04 '8628 o 1 4 0  S 

975  908209 ;867725 177 

974  9101 16:86827c 664 
077  912027 j 87098 5817 

976  91 5956 -875722816 
97-  9 17849 | 876467495 

978  917764  879217912 

979  9* 96*1 1881974079 
96c  92 1600 ' 884756000 
961  925721 1887705681 
662  92 7444 1 8902772 18 

965  927569'' 895076547 
964  929296  897841544 
967  951227  898652127 

966  955176  901428696 

967  957089  904251065 

968  957024  9°7°59252 

969  958961  909875209 

970  940900  912675000 

971  942841  917498611 

972  944784  918550048 

975  946729  921167517 
974  948676  924010424 

977  970627  926879577 

976  972776  929714176 

977  974729  95*774*55 

978  976484  957441572 

979  97*44*  95*5 1 5759 

980  960400I 941 192000 


Aoa'  l  Square 

981  962561 

98 2  964524 

985  966289 

'9*4  968276 

98>7  All1.  A 

986  9?2 1 96 

987  974169 

988  976144 

989  978121 

990  980100 

991  982081 

992  984064 

995  9*6049 

994  9**o36 
997  990027 

996  992oi6 

997  994°°9 

99*  996004 

999  99800 1 

rcoo  loocooo 


944 -76141 
946966168 
949862087 
972765904 
97  7671627 
97*7*7276 
961704805 
964.450272 
967561669 
970299000 
973242271 
976191488 
979146677 
982107784 
987074877 
988047956 
991026975 
994011992 
967002999 
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Book  I. 


Some  U  S  E  S  of 

S QJU ARE  and  CUBE  ROOTS, 

In  the  Solution  of 

Arithmetical  and  Geometrical  Problems. 


from  i  to  toco :  Some  Ufcs  of  the  Square  and  Cube  Roots  1  lhall  exhibit  in  the  folution 
of  the  Arithmetical  and  Geometrical  Problems  following. 

§  I.  Of  the  S  QJJ  ARE  ROOT. 

P  R  OBLE  M  I. 

Admit  the  highth  of  the  Wall  of  a  Fort  or  Caftlc  to  be  30  foot,  and  the  breadth  of  the 
Trench  about  the  Fort  40  Foot 3  1  demand  of  what  length  a  Scaling  Ladder  fall  be, 
jit  fly  to  reach  from  the  brow  of  the  Trench  to  the  top  of  the  Wall. 

In  the  47th  Proportion  the  firft  Book  of  Euclid s  Elements,  it  is  denionftratcd,  that 
the  Square  of  the  Hypottnuftl  of  all  right  angled  plain  Triangles  is  equal  to  to  the  Squares 
of  the  two  other  fdcs 3  therefore  to  rcfolve  this  Problem,  fquarc  the  highth  of  the  Wall, 
which  is  30,  facit  900  5  alfo  fquarc  the  breadth  of  the  Trench ,  which  is  40,  facit  1600  3 
thefe  two  added  together  make  2500,  the  Square  Root  whereof  is  50  3  and  fo  long 
muft  a  Scaling  Ladder  be  made  to  reach  from  the  brow  of  the  Trends  to  the  top  of 
the  Wall. 

PROBLEM  II. 

Titer c  be  two  Townsy  as  Chicheftcr  and  York,  which  lie  North  and  South  one  from  ano¬ 
ther  ,  and  their  difiance  is  220  Miles ;  and  Excefter  lieth  directly  Weft  from  Cluchc- 
ftcr,  120  ;  /  defirc  to  kttow  the  difiance  of  York  from  Excefter. 

Square  120,  the  diftance  of  Excefter  and 
©  Excefter  Chicbefter,  it  maketh  14400 ;  likewise  fquarc 

220,  the  diftance  of  York  and  Chicheftcr ,  ir 
maketh  48400  3  thefe  two  Numbers  ad- 
-  ded  together  make  62800,  whofc  Square 

Root  extruded,  (or  found  in  the  Table, ) 

Chicheftcr  ©  220  ©  York.  will  be  250’  near  3  and  lb  many  Miles  is 

Excefter  diftant  from  York , 

PROBLEM  III. 

The  three  Sides  of  an  oblique  angled  Triangle  ABC  being  given ,  to  fad  the  point  w 
the  Bafe  thereof  where  the  Perpendicular  BD  fha/l  fall'. 


Chicheftcr  © 


Square  the  two  longer  Sides,  All  and  A C,  and  from  the  fiimm  of  thole  Squares 
fubtrad  the  Square  of  the  Idler  Side  B  C,  and  divide  half  the  remainder  bv  the  Side 
A  C,  fo  lhall  the  Quotient  give  A  D.  3 

Example.  The  Square  of  the  Side  A  B  80,  is  64go *  the  Square  of  AC  is  10000, 
their  Summ  is  16400:  Then  Square  the  Side  BC40,  and  it  is  1600:  which  fubtraded 
from  16400,  the  lumm  of  the  Squares  of  the  two  other  Sides,  the  remainder  is  14800, 
the  half  whereof  is  74oo 3  which  divided  by  AC  100,  the  Quotient  is  -4  for  AT- 
nnto  which  point  D,  the  perpendicular  B  D  mult  be  drawn.  ' 


P  R  O- 


lart  I.  Natural \  or  Vulgar,  ARITHMETICS 

P  RO  B  L  E  M  IV. 

To  find  the  Length  of  the  Perpendicular  B  1),  in  the  former  Triangle  A  B  C 

From  the  Square  of  Aft  6400,  fubtrad  the  Square  of  AD  5476,  the  difference  is 
942,  whole  Square  Root  30  is  the  Length  of  the  Perpendicular  B  1). 

PR011LE  M  V. 

‘Jhc  Diametre  of  a  Circle  being  given ,  to  find  the  Area,  or  fupcrficial  Content 
thereof.  .  . 

The  Proportion  of  the  Square  of  a  Ci tries  Diametre,  is  to  its  Area  as  14  to  1 1  ; 
wherefore  iquarc  the  Diametre  of  the  given  Circle,  *nd  multiply  that  by  11,  and 
divide  the  Produd  by  14,  the  Quotient  lhall  give  the  Aria. 

Example.  Let  a  Circle’s  Diametre  be  21  Inches,  th$  Square  thereof  is  441  ;  which 
multiplied  by  11,  the  Produd  is  4851  3  which  dividc4  by  14,  the  Quotient  will  he 
346  for  the  Circle’s  Arca%  whofe  Diametre  is  it  Inches; 

P  RO  B  L  EM  VI. 

The  three  Sides  of  an  oblique  angled  plain  Triangle  .being  given,  jq  finft  how  far  s. 
Perpendicular,  let  fall  from  an  acute  Angle,  ft)  all  fall  without  the  Triangle. 


C  4°  n 

Let  the  Triangle  be  ABC,  whofc  three  Sides  are  A  B  80,  AC  40,  and  B  C  100 3  and 
let  it  be  required  to  find  the  Point  D,  or  the  length  of  A  D. 

From  the  Square  of  BC  ioooo,  fubtrad  the  funim  of  the  Squares  B  A  6400,  and 
CA  1600,  which  is  8000,  and  the  remainder  is  2000,  the  half  whereof  1000,  di¬ 
vide  by  A  C  40,  the  Qiiotient  will  be  25,  for  the  diftance  A  D. 

PRO  B  L  E  AY  VII. 

To  find  the  Length  of  the  Perpendicular  B  D  of  the  former  Triangle. 

From  the  Square  of  B  C  1 0000,  fubtrad  the  Square  of  the  funim  of  C  A  and  A  D, 
(viz..  65,)  422 the  remainder  is  5775 ;  whofe  Square  Root  is  75  f\\,  for  the  Length 
of  the  PerpentJcular  B  D. 

t  P  RO  B  LE  AY  VIII. 

If  a  Mountain  be  one  Mile  (or  5280  Foot)  high ,  how  far  may  that  Mountain  be  fec\i 
uposi  plain  Ground,  or  at  Sea  ?  i 

The  Semidiametre  of  the  Earth  is  found  to  be  3436  Miles,  to  which  add  one  Milic 
for  the  highth  of  the  Mountain,  the  fumin  of  them  is  3437,  whofe  Square  is  1 181296b, 
from  which  fubtrad  the ’Square  of  3436,  the  Semidiametre  1 18060915-,  the  remainder- 
will  be  6873,  whofe  Square  Root  is  82  that  is,  almoft  ^  Miles  i  apd  fo  far  may 
that  Mountain  be  feen  at  Sea.  j  ’ 

problem  lX. 

The  Semidiametre  of  the  Earth  being  allowed  to  be  3436  Miles,  and  4t  Mountain  .i 
Sea  is  feen  at  83  Miles  diftance  3  How  high  is  that  Mountain  ?  ! 

This  is  but  the  converfe  of  the  former  Problem  3  for  che,Squarc  of  3436'  (  the  Scmir 
diametre)  is  11806096,  the  Square  of  83  is  68893  their; funim  is  11812984,  whofe 
Square  Root  is  3437  7r^,  from  which  fubtrad  3436,  ( the;  Semidiametre,  )  there  1  clip 
1  .17'  3  that  is  1  Mile,  and  a  little  more,  for  the  highth  of  the  Mountain. 

P  R  0 - 


G u r s u s  M a t hemati c u s.  Bodk  I. 

PROBLEM  X. 

Two  Ships,  R  and  S,  fit  fail  together  from  the  Port  P  y the  Ship  S  fails  from  P  North 
to  S,  73  Leagues  >  dud  the  Ship  R  fails  direilly  Weft,  from  P  to  R,  47  Leagues ;  Horn 
fir  dijlant  are  thefi  two  Ships  otic  from  the  other  ? 


P  73*  S 

The  Sauareof  P  S  73  is  <5329,  and  the  Square  of  P  R  2209,  their  fumm  is  753^ 
86  m  i  and  fo  far  are  the  two  Ships  R  and  S  dfftant. 

PROBLEM  XI. 

There  is  a  Square  Piece  of  Ground,  which  contains  144  Perches  ,  I  would  have  another 
Piece  of  Ground,  exallly  Square  alfo,  which  Jhould  contain  28S  Perches ;  How  many 
Perches  long  was  the  Side  of  the  Wall  that  contained  144  Perches,  and  how  many 
Perches  longmufl  the  Side  of  the  Wall  of  that  Piece  which  is  to  contain  288  Perches 

be  f  » 

The  Square  Root  of  144  is  12,  and  fo  long  was  the  Side  of  the  Wall  oi  the  Idler 
Piece  :  The  Square  Root  of  288  is  16  (  Which  is  very  near  175)  and  fo  long  mult 

the  Side  of  the  Wall  of  the  greater  Piece  be. 

P  RO  B  LEAi  XII. 

7 f  a  Pipe  of  3  Inches  Diamttre  will  fill  a  Vellel  of  Water  in  one  hours  time ,  of  what 
Diamctre  mil  ft  a  Pipe  he  which  will  fill  the  fame  Vellel  in  half  an  hour  ? 

Multiply  the  Diamctre  of  the  Pipe  given  in  it  felf  twice  which  added  together 
make  18,  the  Square  Root  wherebf  is  4^  for  the  Diamecre  of  the  Pipe  that  will  fill 
the  Vellel  in  half  an  hour. 

PROBLEM  XIII. 

Between  Two  Numbers  ftven,  to  find  a  Mean  Proportional, 

Multiply  the  two  Numbers  together,  the  Square  Root  of  the  Produft  fhall  be  the 
Mean  Proportional  fought. 

Example.  Let  the  Numbers  be  48  and  12,  their  Product  is  576,  whole  Square  Root 
24  is  the  Mean  Proportional  between  1 2  and  48. 

PROBLEM  XIV. 

To  ntaks  a  Square  two ,  Three ,  Four,  or  more  times  greater  than  another  Square  given. 

..  I  nt  flip  nf  n  aivpn  ^miarp  in 


rca?s 


Let  the  Side  of  a  given  Square  be  io, 
and  let  it  be  required  to  make  three  0- 
thcr  Squares  to  contain  double,  triple, 
and  quadruple  the  given  Square. 

The  Side  of  the  given  Square  being  io, 
the  content  thereof  is  100,  the  Double 
whereof  being  200 ,  the  Square  Root 
whereof  is  14  -J,  the  Side  of  a  Square 
containing  200 ;  the  Treble  thereof  be¬ 
ing  300,  the  Square  Root  thereof  is  17 
I'p  for  the  Side  of  a  Square  containing 
300;  then  Quadruple  it,  and  it  is  400, 
whole  Square  Root  is  20,  for  the  Side  of 
a  Square  whofe  content  is  400  ;  and  al¬ 
though  the  Side  20,  be  but  double  the 
Side  10,  yet  the  content  of  the  Square  is 
four  times  as  much,  as  in  the  V inure. 

And 


hi  t  I.  Natural ,  01*  Vulgar ,  A  R  I  THME  TICK. 

And  wliat  is  here  laid  of  Squares,  the  lame  may  be 
do.  ic  in  G.tcKs  ,  tor,  having  the  Diamctre  of  a  Circle, 
you  may  find  1 1. *  Hua  by  the  fifth  Probl.  And  fo  the 
Diamctre  ot  a  Cue  le  being  7  lm  her,  the  Area  thereof 
will  be  found  i<>  be  3  >  , ’  1  lien  tor  a  Circle  iliac  fhall 

contain  doable  as  imuii,  namely  76 fquarc  the  Dia- 
metre  7,  and  it  is  40,  and  t he  double  thereof  is  98,  the 
Square  Root  whereof  is  9  for  the  Diamctre  of  the 
Cnclc  v\ hole  Area  is  7 6  ,*■:  1  hen  for  the  Diamctre 
of  a  Circle,  which  fhall  contain  three  times  as  much, 
t i?_.  114  , ,  multiply  -io  by  3,  the  ProduCl  will  be 
1  \~t,  whole  Square  Root  is  12  lor  the  Diathetic  of 
a  Circle  whole  sin  a  Hi  ill  be  147  :  Pheu  for  a  Circle 
dial  Hull  contain  1  52  ‘  multiply  49  by  4,  the  Produd  will  be  19%  the  Square  Root 
whereof  is  14,  lor  the  Diamctre  of  a  Circle  which  contains  four  times  as  much  as  that 
whole  Diametrc  was 

r  RO  B  LE  M  XV. 

Jf  one  fathom  <f  Cable,  wlmfe  Compafs  about  is  to  Inches ,  do  weigh  17  Pound,  how 
m:iib  Jhall  t  nc  fathom  of  Rope  weigh,  whjr  Compafs  or  Cinumjeruscc  is  8  Inches  ? 

'1  lie  Pro  port  ion  to  rcfolve  this  Problem  is, 

As  the  Square  of  the  Circumference  of  the  Cable  given, 

Is  to  the  Weight  of  one  fathom  thereof y 
So  is  the  Square  of  the  Compafs  of  Rope  required, 

To  the  Weight  ot  one  Fathom  thereof. 

Thus  the  Square  of  10  Inches  is  100,  and  the  Square  of  8  is  64  whciefme  multi¬ 
ply  64  by  17,  the  Product,  will  be  1088  j  vv hie li  divided  by  too,  the  Quotient  will  be 
10  i’o  for  the  Weight  of  one  fathom  of  that  Cable  whofe  Circumference  is  8  inches. 

P  RO  B  L  E  M  XVI. 

If  one  Fathom  of  a  Cable  whofe  Circumference  is  10  Inches,  do  weigh  17  lb.  of  what 
Circnmfereme  mttft  a  Cable  be  that  one  fathom  thereof  jhall  weigh  10  Pound  f 

This  is  but  the  couvcrfe  of  the  foregoing  Problem ;  for  the  Proportion  is, 

As  the  Weight  of  the  Cable  given,  17  Pound, 

Is  to  tire  Weight  of  the  Cable  required  10  ; 

So  is  the  Square  of  the  Circumference  of  the  Cable  given, 

To  the  Square  of  the  Circumference  of  the  Cable  required. 

Then  the  fractions  being  reduced  into  Improper  Fractions  they  will  be  *  ,q  ’  and 
:  Then,  as  is  to  fo  is  1  :r  to  1  >  which  Fraction  reduced  is  64,  whofe 

Square  Root  is  8,  for  the  Circumference  of  the  Cable  whole  Fathom  (lull  weigh  10 
Pounds. 

PROS  L  E  M  XVII. 

If  a  Company  of  Soldiers  were  to  be  ordered  in  Battel  array,  in  fitch  Older  that  the 
Dijlauu  bit. run  Rank  and  File  Jhall  be  as  8  is  10  3  y  that  is,  8  Men  in  Rank  for 
3  m  File. 

For  the  performance  hereof  this  is  the  Proportion : 

As  the  Perm  given  for  Men  in  File, 

Is  to  the  Term  given  for  Men  in  Rank  y 
So  will  the  Number  of  Men  marfiiallcd  be, 

To  the  Square  Root  of  the  Men  in  Rank. 

Example.  Let  the  Number  of  Soldiers  be  20184;  which  multiplied  by  8,  the  Pro- 
dud  will  be  1 6 14-2  ;  which  number  divided  by  3,  the  Quotient  will  be  53824,  whole 
Square  Root  is  232,  for  the  Number  of  Men  to  be  in  Rank. 

Then  lor  the  Men  to  be  in  File,  divide  20184  by  232,  the  Number  of  Men  in  Rank, 
and  the  Quotient  will  be  87,  for  ilic  Number  of  Men  to  be  in  file. 

P  R  O  B  L  li  M  XVIII. 

How  to  matlhil  in  Rural i  i,  any  number  of  Soldiers,  when  there  is  a  double  Proportion 
fated,  as  in  rc/peli  of  Men  and  Ground,  both  fur  Rank  and  file. 

For  the  Relclving  of  this  I'rubUm  this  is  the  Proportion : 


N 


As 


82 
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As  the  Produft  of  the  two  Terms  for  the  Rank, 
Is  to  the  Number  of  Soldiers  to  be  Marlhalled  ; 
So  is  the  Produft  of  the  ttvo  Terms  for  the  Pile, 
To  a  fourth  Number, 


Whole  Square  Roods  the  Kile.  „  ,  .  /  .  ..  . 

Example.  Let  the  Number  of  Soldiers  to  be  mnrflia  led  be  41 160,  in  this  Older:, 
as  for  3  in  Rank  7  in  Kile  ;  and  in  refpect  of  the  Ground,  as  2  is  to  5  :  the  Piortoition 
of  thefe  Terms  arc  6  and  35  3  for  3  times  2  is  6,  and  7  times  5  is  3  5  O  1  I™  1;«y, 


As  6  is  to  35, 

So  is  41 160  to  240100  •, 

Whofc  Square  Root  will  be  490,  by  which  divide  the  Number  of  Soldiers  41 160  t.it 
Quotient  will  be  84,  for  the  Number  of  Men  both  in  Rank  and  file.  Oi  you  may  lay, 
As  3  5  is  to  6, 


So  is  41 160  to  7056  3 

Wliofe  Square  Root  is  84*  as  before.  . 

According  to  thefe  Direftions  may  an  Army  be  drawn  out  into  their  fcvcral  Regi¬ 
ments,  and  thofc  again  divided  into  fcvcral  Squadrons,  with  their  depth  and  propor¬ 
tion  in  Rank  and  Kile-  Thclc  and  many  more  Problems,  both  Arithmetical  ( ,  comet  mal , 
and  Military,  may  be  performed  by  help  ol  the  Square  Root,  but  let  thole  lew  lulhcc. 


§11.  Of  the  CUBE  ROOT. 


Like  Solids  are  in  Proportion  one  to  another,  as  arc  the  Cubes  of  their  homologous 
Sides,  or  Diametres  3  fo  that  by  help  of  the  Cube  and  Cube  Root,  many  Geometrical 
Problems  may  be  rcfolvcd,  of  which  (  for  a  talk, )  take  thefe  few  few  following : 
PROBLEM  I. 


There  is  a  Cube  whofc  Side  is  6 ,  and  its  Solidity  therefore  is  216;  I  demand  what  fhall 
be  the  Side  of  a  Cube  whofc  Solidity  {hall  be  double  to  the  former. 

Double  216,  it  makes  432,  whofc  Cube  Root  extracted  will  be  7  Al,  awl  that  mult 
be  the  Side  of  a  Cube  whofc  Solidity  ftiall  be  432. 

PROBLEM  II. 

Having  the  Solid  content  of  a  Globe,  Sphere,  or  Bullet,  to  find  the  Side  of  a  Cube 
whofe  Solidity  {hall  be  equal  to  that  of  the  Globe. 

There  is  a  Globe  of  Brafs  whofc  Solid  content  is  r 33 1  Inches,  and  I  would  know 
the  Side  of  a  Cube  which  fhall  contain  fo  many  Cubical  Inches :  The  Cube  Root  of 
1 33 :  is  1 1,  and  lb  many  Inches  mult  the  Side  of  the  Cube  be. 

PROBLEM  III. 


The  Weight  (or  Solidity)  and  the  Diametre  of  a  Bullet  being  given ,  to  find  the 
Weight  (or  Solidity  )  of  another  Bullet  ( of  the  fame  Metal )  whofc  Diametre  is 
alfo  given. 

The  Proportion  is, 

As  the  Cube  of  the  Diametre  of  the  Given  Bullet, 

Is  to  its  Weight  (or  Solidity  ; ) 

So  is  the  Cube  of  the  Diametre  of  the  other  Bullet,  (  of  the  fame  Metal, ) 
To  the  Weight  (or  Solidity)  thereof. 

Thus,  If  an  Iron  Bullet,  whofc  Diametre  is  4  Inches,  do  weigh  9  Pound,  whit 
fhall  an  Iron  Bullet,  whofc  Diametre  is  6  4  Inches,  weigh  ? 

Multiply  the  Cube  of  6  *,  which  is  244.140625,  (the  Diametre  of  the  Bullet  whofe 
Weight  is  required,)  by  9,  (the  Weight  of  the  Bullet  given,)  the  Produft  will  be 
2197.265625  3  which  divided  by  64,  (the  Weight  of  the  given  Bullet, )  the  Quotient 
will  be  34  and  fomewhat  more,  for  the  weight  of  the  Bullet  wliofe  Diametre  is 
*  ^  Inches. 

PROBLEM  IV. 


The  Sides  of  two  Cubes,  or  two  Bullets,  being  given,  to  find  the  Side  of  one  Cube,  or 
Bullet,  that  fliall  be  equal  in  Solidity  to  both  the  given  ones. 

Let  one  of  the  Sides,  or  Diametres,  be  6  Inches,  the  Side,  or  Diametre,  of  the  other 
8  Inches  3  and  let  the  Side,  or  Diametre,  of  a  Cube,  or  Bullet,  equal  to  them  both  be 
required, 
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Tli„  Cube  of  6  is  216,  and  the  Cube  of  8  is  5  '  2  ;  thefe  two  added  together  make 
728,  whole  Cube  Root  is  8  I  *  T,  that  is  9  Inches  almolt. 

PRO  B  L  E  At  V. 


the  Diametre  of  the  Concaves  of  two  Guns  being  lyown,  and  the  quantity  rf  Powder 
that  will  charge  one  if  them ,  to  find  the  quantity  of  Powder  that  will  fuflxc  to  charge 

The  concave  capacities  of  Guns  arc  one  to  the  other  as  arc  the  Cubes  of  their  Di- 


ametres.  .  011  ^  „ 

Example.  If  a  Cannon  Royal,  whole  Diametre  at  the  Bore  is  8  inches,  require  2 6  lb. 

of  Powder  to  load  the  fame,  what  quantity  of  Powder  fhall  lulhcc  to  load  a  C  ilverin, 
whofe  Diametre  at  the  Bore  is  5  Inches  ?  The  Proportion  is, 

As  the  Cube  of  8  Inches,  (  the  Diametre  of  the  Cannon,  )  5 1 2, 

Is  to  16  lb.  the  Powder  that  will  load  the  lame  3 
So  is  the  Cube  of  5  Inches,  (  the  Diametre  of  the  Culverin, )  125, 

To  6  lb.  1  he  quantity  of  Powder  that  will  load  the  Culvenn  whofc  Di 
ametre  is  5  Inches. 


P  RO  B  L  E  M  VI. 


(jicnado  Shell  bevg  1 4  Inches  Diametre,  and  two  Inches  and  an  half  fib  flame  of  Me- 
tall,  what  is  the  Weight  of  the  Mctall,  and  the  Content  of  the  Cuncaitty  of  the  Shell 
in  Cubical  Inches  ?  ....  ... 

i.  The  Cube  of  14,  the  Diametre  of  the  Shell,  is  2747  >  which  multiplied  by  1 1 , 
the  Prod  ml  l  is  30183,  and  that  divided  by  21,  the  Quotient  is  1437 -J,  which  is  the 
folid  Inches  in  the  whole,  Mctall  and  Concave  both,  as  if  it  were  a  folid  Bullet  of  14 


2.  For  the  Concavity,  the  thitknefs  of  the  Mctall  being  2  \  Inches,  the  double  there¬ 
of  is  5  Inches,  which  fubtrafted  from  74  Inches!,  there  remains  9  Inches,  f  r  the  Dia¬ 
metre  of  the  Concave  of  the  Shell :  then,  the  Cube  of  9  i $729’,  which  multiplied  by 
1 1 ,  produccth  8o‘i  9 ;  and  that  divided  by  2 1 ,  the  Quotient  will  be  3  8 1  4,  for  the  folid 
Inches  contained  in  the  Convexity  of  the  Shell:  The  381  being  fubtrafted  fiom  1437, 
(omitting  the  Fra<ftions  in  both  Numbers, )  the  remainder  is  1056  Inches,  the  Cubical 
Inches  of  the  Mctall. 

3.  And  bccaufe  one  Cubical  Inch  of  caft  Iron  is  by  experience  found  to  weigh  4  Oun¬ 
ces,  multiply  1056  by  16,  (the  number  of  Ounces  in  one  Pound,)  the  Produft  will 
be  16896  Ounces 3  which  divided  by  4,  the  Quotient  will  be  4224,  and  that  number 
divided  by  16,  (the  number  of  Ounces  in  one  Pound,)  the  Quotient  will  be  264 
Pounds,  for  the  weight  of  the  Grenado  Shell. 


PROBLEM  Vlf. 


By  the  Mold  and  Burthen  of  one  Sliip  being  known,  how  to  build  another  Ship  of  the 
fame  Mold,  of  any  affigned  Burthen,  greater  or  lejfer. 

Suppofe  a  Ship  of  100  Tun  is  found  to  be  44  Ir°oc  I°n6  bY  keel,  20  Koon  btoad 
upon  the  Mid-fhip-beani,  9  Koot  deep  in  the  Hold  3  and  did  Rack  it  with  the  Stem  for¬ 
wards  1 3  Foot,  and  offward  7. 

If  (according  to  thefe  Dimcnlions)  you  would  build  another  Ship  wliofe  Burthen 
fhould  be  200  Tun,  the  fcveral  dimcnlions  of  the  Members  may  be  found  as  followed). 

1.  For  the  Keel,  it  being  34  Koot,  the  Cube  thereof  is  85184,  double  this  number 
(bccaufe  the  Ship,  you  arc  to  build  is  to  be  double  the  Burthen  of  the  other,  viv.  200 
Tun,)  and  it  makes  170368,  the  Cube  Root  whereof  is  55.337  Foot-,  which  is  55  Koot, 
4  Inches,  4  of  an  Inch,  for  the  length  by  the  Keel. 

2.  For  the  breadth  upon  the  Mid4hip-beam  20  Koot  3  the  Cube  of  20  is  800 o,  the 
double  whereof  is  16000,  whofe  Cube  Root  is  25.199  foot  3  that  is,  25  Koot,  2  In¬ 
ches,  and  ’  of  an  Inch,  for  the  breadth  upon  the  Mid-fhip-bcam. 

r  For  the  Depth  in  Hold  9  Foot  3  the  Cube  of  9  is  729,  the  double  whereof  is  1458, 
whofc  Cube  Root  is  1 1.339  Foot  3  that  is  1 1  Koot,  4  Inches,  for  the  depth  in  Hold. 

4-  For  the  Rack  forward  13  Foot;  the  Cube  of  13  is  2 197,  the  double  whereof  is 
4394,  whofc  Cube  Root  is  16.379  Foot  3  thu  is,  16  Foot,  4  Inches,  and  an  half,  for  the 
Rack  forward. 

4«  For  the  Rack  offwards  7  Foot  3  the  Cube  of  7  is  333,  the  double  whereof  is  686, 
whofc  Cube  Root  is  8.819  Foot ;  which  is  8  Foot,  9  Inches,  and  *  of  an  Inch,  lor  the 
Rack  oh  wards. 
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is  Mathematic 


This  is  the  natural  way  of  working  of  thcfc  and  the  like  Proportions,  hut  when  ion 
have  many  km-ihs  to  find,  you  may  calc  your  kit  ol  cxtradtmg  fo  many  Cu !>e  Koo.Sj 
S  having  found  out  one  of  them  by  the  Cube  Root,  Von  ^y  find  out  all  e  re 
the  Golds*  Rule  of  Proportion:  Thus,  having  found  the  Length  by  the  Keel  to  b.  5  v,  1 ■  , 
and  you  would  find  the  Length  of  the  Mid-fiiip-bea.il  proportionable  to  tins,  which  m 

the  Ship  of  100  Tun  was  20  l  oot,  fry,  ~ 

1  As  44,  the  Length  by  the  Keel  of  the  Ship  of  100  1  nns. 

Is  to  5 <5.427,  the  Length  by  the  Keel  ol  the  Slnpot  200  1  un  ; 

So  is  9  Foot,  the  Depth  in  the  Hold  of  the  Ship  ol  100  1  tins. 

To  1 1.339,  the  Depth  in  the  Hold  of  the  Ship  of  200  1  un. 

And  fo  of  all  the  Members,  as  in  this  Synopfis. 

1.  For  the  Mid-lhip-bcam : 

As  4+  is  to  5  5.4371  fo  is  2.°  t0  2 5-  'W 

2.  For  the  Depth  in  Hold  : 

As  44  is  to  55.4371  f°  is  9  to  1  «.339- 

3.  For  the  Rack  forward  : 

As  44  is  to  55.437,  fo  is  >3  to  16.379* 

4.  For  the  Rack  oflward  : 

As  44  is  to  5  5  437,  f°  is  7  to  8.8 1 9. 

Or  thus,  having  the  proportion  ol  one  Cube  to  anothci  Cube,  )ou  may  woik.  by 
that,  in  this  manner : 


The  Cube  of 


And  thus,  by  t.bc  forefaid  fuppofition  of  a  Ship  of  100  Tuns  being  44  Foot  by  the 
Keel,  the  Length  M  the  Keel  for  a  Ship  of  200,  300,  400  Tun,  may  be  found  by  thcfc 
Proportions : 

Tim  ,  *«'  , 


1  being  1.000 

2  the  double 

1 

r  1,260 

3  the  triple 

1 

I  1  •  4  4  2 

4  the  quadruple 

1 

p  thereof 

I 

!  ‘-557 
is  <5  1  •  7  1  0 

5  the  quintuple 

6  the  fcxtuplc 

1.817 

7  the  fcptuple 

1 

1  i.9*3 

.  8  the  oftuple 

J 

f  2.000 

the  Length  by  the 
Keel. 


ir 2 o o i  r  1.2604  55-440  j 

I  3  00  )  1  t  -442  63  'Ho 

400!  Say,  as  t  .®oo  I  i.S57  «  j  *9.8^8  !  the  Length  by  the 

For  a  Ship  oN  500  «.  is  to  44,  <  *  -7'  o  }>to4  7  5  •  24o  b  K"cl. 

I  600  I  fo  is  1.8171  7  9-94^ 

I  700  I  I  1.913  |84.>72l 

f  8  o  o  J  (,  2.000  j  88.000  j 

And  from  thcfc  few  Proportions  may  be  deduced  many  more,  but  tlicfe  fhall  fuffict 
to  flicw  the  ufc  of  the  Cube  Root  in  this  particular. 


f  5  5-44°^ 
6  3  -448  | 

J  69.828 1 
i  7  5 • 2 40  b 
1 7  9.948 1 
1 84.1721 
1 88.000  j 


The  End  of  Natural,  or  Vulgar  Arithmetick. 


DECI- 


decimal 


C  H  A  P.  1. 

Of  DECIMAL  ARITHMETICK. 

WHo  was  the  full  Inventor  of  this  Decimal  Arithmetick*  or  brought  it  firll 
to  light  is  hard  to  determine  y  but  that  it  bath  been  milch  improved 
fincc  the  Invention  of  Logarithms,  all  knowing  Aitilts  cannot  but  acknowledge , 
and  that  at  this  day  it  is  arrived  to  the  Zenith  ol  its  perfection.  The  excellency 
of  this'kind  of  Arithmetick,  will  bell  appear  when  it  fliall  be  applycd  to  Mathemati¬ 
cal  Pratt  ice  t  *  as  in  compofing  of  Tables  ol  Imertft  and  Rebate  oj  Money,  in  all  forts 
of  Mcafnre r,  whether  Superficial  or  Solid  y  in  which  cafes  (and  many  others,  as  in  the 
Subfequent  Trattates  will  at  large  appear,)  Decimal  Operations  do  afford  fo  great  help, 
that  nianv  Ages  before  have  not  produced  a  more  ufcfull  Invention:  And  indeed  this 
excellent  kind  of  Arithmetick  might  be  yet  farther  improved  ,  if  all  our  Coins ,  Weights, 
and  Meafurcs  (which  arc  now  divided  into  fo  many  heterogeneous  Denominations,) 
were  divided’  and  Rib-divided  Decimally .  For  by  this  means  all  Calculations  concer¬ 
ning  Trade  would  be  performed  with  much  cafe  and  pleafurc  y  cfpccially  the  Operati¬ 
ons  of  Multiplication  and  Divifon  :  But  thcfc  things  lafl:  hinted  arc  not  in  the  power  of 
any  private  Perfon  to  cflcft,  but  wholly  in  fucli  as  arc  Law- makers ;  and  therefore  I 
dclift  and  proceed  to  my  dcligncd  Method  of  Mathematical  Jnfiitntion . 


CHAP.  II. 

Of  DECIMAL  FRACTIONS. 

Definition.  A  Decimal  Trail  ion,  is  an  Artificial  way  of  letting  down,  and  exprefling  of 
Natural  or  Vulgar  Fruitions,  as  whole  Numbers  ;  and  whereas  the  Deno¬ 
minators  oi  Vulgar  Frail  ions  are  Diverfe,  the  Denominators  of  Decimal  Fruitions  are  al¬ 
ways  Certain  .-  For  a  Decimal  Fruition  hath  always  for  its  Denominator  an  unite,  with  a 
Cypher  or  Cyphers  annexed  to  it,  and  mult  therefore  be  either  10,  100,  1000,  iqooo, 
&c.  And  therefore  in  writing  down  of  a  Decimal  Fruition ,  there  is  no  nccefiity  of 
writing  down  the  Denominator,  for  by  bare  infpeftion  it  is  certainly  known,  it  con- 
lifting  always  of  an  Vnitc,  with  as  many  Cyphers  annexed  to  it,  as  there  are  Places  (or 
Figure.')  in  the  Numerator. 

Example.  This  Decimal  Fruition  may  be  written  thus,  .25  ;  its  Denominator  being 
known  to  be  an  'Vnitc  with  two  Cyphers,  bccaufc  there  were  two  figures  in  the  Numera¬ 
tor:  In  like  manner  may  be  thus  written, .327  y  thus,  .0372  y  and  foofany 

other. 

2.  And  although  Cyphers  at  the  end  of  Whole  (or  Integral)  Numbers  do  incrcafc  thofe 
Numbers  in  a  decuple  Proportion  y  yet  they  being  annexed  to  the  end  of  a  Decimal 
Fruition,  they  do  neither  iucreale  nor  diminifh  the  value  thereof.  So  ,  ’  or  .3700,  is 

cquivoknt  to  v*3  or  .37.- — -  And  ;  *v  or  .80,  is  equal  to  {*  or  .8. - And  although  in 

Whole  (or  Integral)  Numbers ,  Cyphers  being  prefixed  before  them,  do  neither  incrcafc 
nor  diminifii  their  Value  y  for  037  is  but  37,  and  004  is  but  4,  &c.  yet  Cyphers  pre¬ 
fixed  before  a  Decimal  Fruition,  do  exprefsor  diminilh  its  Value  in  a  Decuple  Proportion : 
For  .25  which  is  if  you  prefix  a  Cypher  before  it,  it  becomcth  , * ‘ l  or  .025,  which 
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is  And  by  prefixing  wo  Cyphers  it  is  Ml:,  or  ;c<u5  winch  is  ,  tv. 
And  "therefore  when  yon  are  to  write  down  a  Decmi!  D«S,o,g  whofc  lnmmmmr  hath 
more  Cyphers  in  it  than  there  are  Figures  ( or  Places)  ui  the  •ipmarsam,  they  imifthc 
tonlvcd  by  prefixing  fo  many  Cyphers  before  the  Figures  of  the  Numerator  As  fup- 
iSfc  ”  were  to  be  written  down  without  its  Demmmeor ,  here,  becaulc  there  are 
three  Cypk»  in  the  Dcmsnmmr,  and  but  two  the  humrmer ,  therefore  pre¬ 

fix  a  Cypher  before  ip,  and  fet  it  down  thus  .o2y 

c  i  -*  ?  r  .  o  8 

And  fo  A  -  T’{  v  ittiilt  be  thus  written  <  .002 

^  j  C  .  o  o  6  C"c. 

a  The  , icier ,  and  Decimal  Mlims  are  diftinguiflied  cat  li  Iron;  other  lovcr.il  ways, 
according  to  feveral  Mens  fancies;  but  the  general  recced  way  (andii.dcedthec.il,- 
eft  either  to  write  or  conceive;  is  by  feparating  the  /»i«tr  tiom  the  l-rathm,  bv  tne 
intmrolition  ofa  Com™,  1’enoJ,  or  D.,JI,  of  the  Pen  between  them  ;  or  if  there  be  no 
whole  Number,  then  a  Comma  or  Poim  before  the /ra«.»o  .sluiTKient.  And  .hus  it 
you  were  to  fet  down  ys.t  it  may  thus  he  exprefied  -p6,.y6io. — Oi  5  thus , 

5.072  : — Or  ,*^  thus,  .007 6,  &c. 

r  7<?j 

Some  would  exprefs  763  rib  thus  2  7  6  3  •  i  ■  6"  • •  6'"  • 
c  7  ^  3 1  7  6  2  6>  c>f- 

a  Thefe  Decimal  Fraftions  are  of  all  other  the  moft  natural,  for  all  plain  Numbers, 
as  they  arc  exprefied  by  the  nine  Digits;  i,  2,  j, ; eV-  are  nothing  ellc  tat  Decimal 
Fraftions  ••  Fof  let  any  Number  be  given,  as  736,  the  laft  figure  6  ,t  really  s*  t  and  fo 
are  the  laft  two  figures  36  really  ,  if  ,  and  all  three  ar  c  a  Decimal  Fraftion  ol  For 
as  the  Progteffion  of  thefe,  and  all  other  plain  Numbers,  is  Decimal ;  that  is,  each  fi¬ 
gure  on  the  left  hand  is  ten  times  the  value  of  the  fame  Number  placed  111 1 fie  next 
place  on  the  Right.  Thus  in  this  Number  [777,  J  the  laft  7  on  the  left  hand  is  ten 
times  the  value  of  the  7  next  to  it  on  the  Right  Hand,  and  the  7  in  the  middle  is  ten 
times  the  laft  7  on  the  Right,  and  but  the  tenth  part  of  that  7  on  the  Left :  And  there¬ 
fore  all  or  any  of  them  may  be  either  Fraftions  or  Integers. 


CHAP.  III. 


Of  NOTATION  of  DECIMALS. 


Definition.  T^jOtation  of  Decimals  is  contrary  to  that  of  Whole  Numbers  ;  for,  as  in  the 
*  whole  Numbers,  the  value  of  figures  are  increafed  in  a  Decimal  Propor¬ 
tion  by  the  continual  addition  of  Cyphers  towards  the  Right  Hand;  fo  (on  the  con¬ 
trary)  the  values  of  the  places  of  Decimal  Fraftions  do  dccreafe  in  the  lame  Proportion. 
And  whereas  in  Whole  Numbers  Cyphers  towards  the  Left  Hand  are  unnecellary  j  yet 
in  Decimal  Fraftions  they  are  abfolutcly  ncccflary  to  difeover  the  true  Denominator. 

Alfo  Cyphers  at  the  end  (or  towards  the  Right  Hand;  of  Decimal  Fruitions  arc  of 
no  Value  \  for  one  finglc  figure  in  a  Decimal  Fruition  iignifietli  as  much  as  the  lame  fi¬ 
gure  doth  with  Cyphers  after  it,  for  .7  iscquivolent  to  .70,  .700,  08c.  for  the  Deno¬ 
minators  of  Decimal  Fractions  being  an  Vtiite,  with  Cyphers  coward  the  Right  Hand,  (as 
hath  been  already  declared,)  therefore  v°s  being  reduced  to  its  leaft  Terms,  will  be 
7?,  and  T',-°“  will  be  TJ,  and  nU~  will  be  &c.  As  in  the  following  fable. 


9876S4321 
i 00000000 

I OOOOOOO 

I  000000 
100000 
1  0000 
A  Thoufand  1000 
An  Hundred  1  o  o 
Ten  1  o 
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.  oouoooo  l 
. OuCOOO I 
. OOOOOI 
. OOOOI 

.0001 
,001  Or  ,  -  ' 
■01  Or,, l 
.  1  Or  ,  ‘ 


Fare  II.  Decimal  A  R 1THMR  TICK. 

C  H  A  P.  IV. 

Of  \EDVCT  ION  of  DECIMALS. 

])i  fait  ion.  T)  T  Million  of  Decimals  is  of  two  kinds ;  for  fir  ft  it  tcachcth  how  to  reduce 
XV  Vulgar  Fruitions  into  Decimal  Fruitions  y  and  fecondly,  by  Rednilion  , 
to  know  the  Value  of  filch  a  Decimal  Dr  all  ion  in  known  parts  of  the  Integer.  For  the 
fir  It  of  thole  this  is  the  Analogy ,  or  Proportion  : 

As  the  Denominator  of  the  Vulgar  Fruition ,  is  to  its  Numerator  0 

So  is  an  Unite, with  fo  many  Cyphers  added  as  yon  would  have  your  Decimal  Frail  ion 
have  Places, 

To  the  Decimal  Fruition  required. 

Thus,  Jf  you  would  reduce  this  Fraction  \  to  a  Decimal  con  ft  fling  <4  Places,  lay  ^ 

As  4  (the  Denominator  of  the  given  Fraftion)  is  to  3,  (the  Numerator  of  the  fame,; 

So  is  iocoo  (the  Denominator  of  the  Decimal ,  to  .75,  the  Decimal  Fruition  rtcpiiicd. 
And  the  like  of  all  others  ,  and  for  the  eftefting  hereof  this  is  the  A VLE: 

To  the  Numerator  of  the  Fraftion^mw  add  fo  many  Cyphers  ns  yon  would  have  Places  in 
your  Decimal  Fraftion  ,  then  divide  the  Numerator  of  your  given  Fraftion  ( the  Cy¬ 
phers  being  added)  by  the  Denominator  of  the  given  Fraftion,  the  Quotient  Jha/l  be  the 
Decimal  Fraftion  requited. 

Example  1.  Let  it  be  required  to  reduce  this  Vulgar  Fraftion  into  a  Decimal  Fra¬ 
ftion  to  confijl  of  4  Places. 

To  the  Numerator  2.1  add  4  Cyphers  and  it  is  210000  \  which  divide  by  the  Deno¬ 
minator  1 1 2,  and  when  the  Divilion  is  ended  yon  will  find  in  the  Qjtotient  1 875,  before 
which  prefixing  a  Pointy  to  diftinguifti  it  from  a  Whole  Number ,  it  is  .1875  which  Deci¬ 
mal  Fruition  is  in  Value  equal  to T’’. 

Example  2.  Reduce  \  vuo  a  Decimal  Fraftion  of  4  Places. 

To  the  Numerator  3  add  4  Cyphers,  and  it  is  30000^  which  divide  by  the  Deno¬ 
minator  g,  and  the  Quotient  will  be  .7500  or  .75  \  for  Cyphers  on  the  Right  Hand  of  a 
Decimal  Fruition  do  neither  incrcafe  nor  diminiih  the  Value  thereof,  as  is  before  de¬ 
clared. 

Example  3.  Reduce  this  Vulgar  Fraftion  into  n  Decimal  Fraftion  of  a  Places. 

To  the  Numerator  3  add  four  Cyphers ,  and  it  will  he  30-.  o-,  which  divided  by 
the  Denominator  48,  the  Quotient  will  be  625  }  and  the  Divilion  ended,  the  Quotient 
confillsbut  of  three  Places,  whereas  it  Ihoultl  conlilt  of  four  Places  ;  ro  liipply  this 
defeft  you  mult  prefix  one  Cypher  before  the  fignilkant  figures  ot  the  fraftion  towards 
the  left  Hand,  and  then  it  will  be  .0625,  and  will  be  the  jull  value  ol  : 

Example  4.  If  this  Fraftion  were  to  be  reduced  to  a  Decimal  Fraftion  cf  [even 
Places. 

To.  the  Numerator  7  add  feven  Cyphers,  audit  will  be  70000000,  which  divided 
by  the  l)t  nominator  896;  at  the  end  of  the  Divilion  there  will  be  in  the  Quotient 
78125,  which  nrc  but  five  places,  whereas  they  fhoukl  be  7,  to  fupplv  which  prefix 
two  Cyphms  before  the  Quotient  towards  the  Left  Hand,  and  it  will  be  .0278125  ; 
which  l)u  unal  Fr.iHon ‘will  be  of  eqiul  value  with  ,a.. 

Example  5.  Let  it  be  required  to  reduce  -j-  to  a  Decimal  Fraftion  <f  3  Places. 

To  the  Ntutu  rat  or  2  add  3  Oyphers,  ancl  it  is  2000,  which  divide  by  3,  the  Deno- 
tmam-y  and  the  Divilion  ended,  there  will  be  in  the  Quotient  .66,  and  6  remaining  : 
And  fo,  if  you  fhonid  add  never  fo  many  Cyphers  to  the  Numerator,  the  Quotient  will 
ft  ill  he  all  fixes.  And  from  hence  obferve  tins  following  NOTH'. 

That  utl  Vulgar  Fraftions  cannot  be  reduced  to  Decimal  Fraftions, mub/wij  cxailly  tie 
fame  Value,  although  they  will  arrive  cxtreamly  near  ;  and  the  mot  e  Cyphers  are  ad¬ 
ded  to  their  Numerators,  the  nearer  will  they  approach  the  truth ,  but  never  ab/Ettely 
arrive  unto  it. 

Example  6.  If  it  were  required  to  reduce  this  Fruition  V  to  a  Decimal  (•/’  4  Places. 

Four  Cyphers  being  added  to  the  Numerator  9,  and  that  Piodult  divided  by  the 
Denominator  u  the  guannt  will  be  .8181, which  is  not  the  ex, ft  Value  of  ri  i  and 
Vet  it  wattle;  li  not  ,  . part  of  an  'Unite  of  the  Truth:  For  if  you  ihonld  m.:kc  it 
•8182,  it  will  b-.’  lb  dca  ini  more  than  the  Truth  ;  and  if  you  fitould  yet  add  5  C)jhe>s 
to  the  A Yui 1  he  v-  taut  then  will  be  .81818  which  is  yet  too  little  ;  yer  is 
is  nearer  than  the  lot  m.r,  for  it  now  wanted)  not  the  v..,.; ;  for  if  you  make  it  8  i8iy, 
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If  will  he  too  much,  and  if  you  flioiilcl  to  the  fsumcratt.r  add  an  l,uiu!utl  the 

,  ,  )(}t-ri  wfnild  ll  ill  be  K  i  8 1 , 8 1 ,  to  the  end  :  And  latln,  UiiIkc  lor  the  h'fl  l  art  ol 
v',e  to  reduce  i'uUar  FraHhats  to  Decimal  1  eatl,o»s  ■,  and  now  tor  the  Second 
TarussWU  tcachcih  to' find  the  Value  of  a  Duimal  Erallrn,  in  the  known  parts  ot 
the  finely. 


C  I-I  A  P.  V. 


gj,np  to  fiul  the  Value  of  a  Decimal  Fradion  in  the 
fyioivn  Parts  of  the  Integer. 


TO  find  the  Value  of  a  Decimal  Frallion  in  the  kown  parts  ot  the  Integer ,  wncincr 
it  be  Coin,  Weight,  Meaf%%  Time,  &c.  thi*  is  the  RVLE  : 

MniuvN  tlx  Dee  tnt.il  Fradtion,  given  by  the  Xumber  of  known  Parts  of  the  next  tnfe- 
i  i  wr ^Denomination  of  the  Integer,  the  Product;  ( fo  many  figures  to  the  Right  Eland  bc- 
an  ct/y  ns  there  i lerc  Places  w  ehegiuu  Fraction)  Jha/lfliew  the  Value  in  that  Dc- 
mvmtution ;  and  if  t fare  yet  remain  any  Decimal  Parts  m  the  Produdt,  multiply 
them  by  the  next  lower  Denomination,  cutting  ojf  as  many  figures  as  there  were  Pla¬ 
ces  in  the  remaining  Product.  &c. 

Example  i.  Let  .86042  be  a  Decimal  Fraction  given,  reprefenting  a  part  of  10s.  or  of 
a  Pound  flak  of 

Multiply  the  Fradtion  .86042  by  20,  (becaufc  there  ate 
2 or.  in  a  It.  Sterling,)  and  the  Produdt  will  be  1720840, from 
.86042  which  cut  off  5  Places  to  the  Right  Hand,  and  it  will  be 

_ 1  °  17.20840  ;  the  17  to  the  Left  Hand  are  17  Shillings,  and  the 

Shilwgs  ig.i  o  «  4  o  .20840  arc  the  Fradtion  of  one  Shilling,or  t  id.  which  tlierc- 

1  2  fore  multiply  by  12,  and  the  Produdt  will  be  2.50080,  the 

41680  2  towards  the  Left  Hand  are  2  Verne,  and  the  500,80 

2.  0840  arc  the  Fraction  of  one  Piny,  or  4  Earthing < ;  which  there- 

ro;ci~ ’£7o"5¥o  fore  multiply  by  4  ,  and  the  Produdt  vs  ill  be  2.00320, 

4  the  2  towards  the  Left  Hand  arc  2  Earthings ,  and  the 

. .  "  .00320  the  Fraction  part  of  a  Farthing,  which  is  the  lead 

an  nags  3  Denomination  of  Enghjh  Coin.  And  the  Decimal  Er allion 

reduced  thereto  is  17*/.  2  d.  2  ej.  .  -oD  parts  of  a  Farthing. 

Other  Examples. 


And  the  Decimal  Frail  ion 
iso!.!  parts  of  a  Farthing. 


:n  58326 

Frail  ion  given  .74083 

2  0 

2  0 

1  1.6  6  5  2  0 

Shillings  14.8066 

1  2 

1  2 

3  3  0  4 

1  6  1  3  2 

6652 

8066 

c  6.9  8  2  4 

9.6  7  9  2 

4 

_ 4 

r  3.9  2  9  6  ( 

Farthings  2.7  1  6  8 

,  i.e.  id.  Fere. 

14  s.  yd.  2  ej. 

Earthings  3.9296  Earthings  2.7  168 

11  s.  6  d.  3  f  Xli*.  i.e-  I  d.  Fere.  14  *■  9<b  2  q. 

Example  2.  Eat  .7315  be  a  Decimal  Fradtion  of  a  Standard  Foot  of  12  Inches. 

Multiply  the  given  Fradtion  by  12,  the  Inches  in  a  Foot, 
.7315  the  Produdt  will  be  8.778,  (omitting  the  Cypher,)  the  8 

1  2  to  the  Left  Hand  are  8  Inches,  and  the  .778  arc  parts  of  an 

,  ffrf'fo'  Inch,  which  multiply  by  4,  and  the  Produdt  will  be  3.1 12  ■, 

n  ^  ^  the  3  to  the  Left  Hand  are  3  quarters  of  an  Inch,  and  the 

1  'o'TblTo  11 1  arc  -|Vo*  parts  of  an  Inch-,  fo  the  Value  of  the  Decimal 

fK>  ^  Fruition ,  .7315  is  8  Inches,  3  Quarter s>,e\ivS  .M*  parts  ol  a 

- —  Standard  l  oot. 

Quarters  3.112, 


Example 
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.94363 

_ 4 _ 

3-7  7  4  5  2 
28 

6  I  9  6  I  6 
I  5  4  9_o_4 

rounds  21.68056 

_ _ 16 

41  1936 
6865  6 

Ounces  1  0.9  84  96 
3  Quar.  21  lb.  11  on.  fcrl. 


Example  2.  f.ct  .-3 1 5  be  a  Decimal  Fradtion  of  a  Standard  Foot  of  11  Inches. 

Multiply  the  given  fraction  by  12,  the  Indies  in  a  Foot,  •?  3  1  5 

the  Produdt  will  be  8.7-8,  (omitting  the  Cypher,)  the  8  12 

to  the  left  hand  arc  8  Indies,  and  the  .778  are  parts  of  an  ~~~  g-~ - 

Inch  3  which  muhiply  by  4,  and  the  Produdt  will  he  3. 11 2,  j-  (  |  0 

the  3  to  the  left  hand,  are  3  Quarters  of  an  Inch,  and  the  - 

112  are-,  id’,  parts  of  an  Inch;  fo  the  value  of  the  Dcci-  Inches  8.7780 

mal  .7315  is  8  Inches,  a  Quarters,  and  411  parts  of  an  _  4 

Inch  of  a  Standard  Foot.  Quarters  3.1  1  2 

Example  3.  Let  .94363  be  a  Decimal  fradtion  rvhofc  Value  is  required  in  Avoirdupois 
Weight,  wh'tje  Hundred  is  112  lb. 

1.  Multiply  the  given  Fradtion  .94363  by  4,  (becaufe  .94363 

there  are  4  Quarters  in  one  Hundred  weight, )  the  Pro-  4 

dud  will  be  3.77452  •,  the  3  to  the  left  hand  are  3  Quar-  ?  4  5  2 

ill's.  2  8 

2.  Multiply  the  remaining  Fradtion  .77452  by  28,  (  be-  - - - 

caufc  one  Quarter  contains  28  Pounds,)  and  the  Produdt  6  1  9  6  1  6 

will  he  21.68656}  and  the  21  to  the  left  hand  are  21 

Pounds.  Pounds  2  1.68056 

3.  Multiply  the  remaining  Fradtion  .68656  by  16,  (be-  _ ij> 

caufc  there  are  16  Ounces  in  a  Pound,)  and  the  Produdt  41  1935 

will  be  10  Ounces  parts  of  an  Ojnee,  which  is  68656 

equivalent  to  one  Ounce}  and  the  Value  of  the  given  Ounces  T  o  „  sTiT* 
Fradtion  in  Avoirdupois  Weight  will  be  3  Quarters,  21  lb.  3  Quar.  21  lb. Mott  fcrl 
1 1  ou.  fere.  .  ‘  J 

Example  4.  E.et  .743-5  be  a  Decimal  Fradtion  of  One  Tear ,  or  365  Days,  and  let  the 
Value  thereof  be  required  in  Days,  Hours,  Minutes,  and  Seconds. 

1.  Multiply  .74325  by  365,  (the  Days  in  a  Year,)  the  Produdt  is  271.28625 }  the 
271  arc  Days,  and  the  .28625  are  parts  of  a  Day. 

2.  Multiply  .28625  by  24,  ( the  Hours  in  a  Day,)  and  the  Produdt  will  be  6.87, 
that  is,  6  Hours,  and  87  parts  of  an  Hour. 

3.  Multiply  87  by  6o,  (  or  6, )  the  Produdt  is  5.22 ,  that  is,  5  Minutes  and  22  parts 
of  a  Minute. 

4.  Multiply  22  by  6o,  (or  6,  )  the  Produdt  will  be  1.32  ;  that  is  1  Second  rf’  parts 
of  a  Second  :  And  lb  the  Fradtion  reduced  to  the  parts  of  Time  is  271  Days,  6  Hours, 

5  Minutes,  1  Second,  and  7’y  parts  of  a  Second,  as  appear  by  the  Work  following. 

.743  2$ 

_ 3*5 

3  7  1  6  2  s  ~ 

44595° 

2  22  975 _ _ 

Days  27  1.2862  5 

_ _ 14 

1  14500 

Hours  6. 87000 
6 

Minutes  5.2  2 

_ 6 

Seconds  1.32 

Days.  Hours.  Min.  Sec. 

According  to  tlicfc  Rules  the  following  Tables  of  Coin ,  Weights ,  A/eafurcs ,  are  made; 
and  the  like  may  be  done  for  any  Foreign  Coins ,  Weights ,  or  Meafnres ,  as  any  one  Ihall 
have  occalion. 


CHAP. 


- —  CURSUS  Mathbmati  c  u  s.  ^  Book  I. 

C  H  A  P.  vi. 

Teaching  how  to  reduce  the  known  Parts  of  Corns , 
Weights,  Meafures,  &c.  into  Decimal  Fraflions. 

I.  Of  Coin. 

Example  it  It  reared  to  find  *  Decimal  Fraaion  to  5  ft™,  <«*  M 't- 

prefatt  7  Shillings  »/‘kPou"d ^"''^VaddVcyXrs  to  7,  and  it  makes  7000.x, 
wldchCclivffbX'o>c  Rodent  is  .35, /or  tl.e  £»«»»„/  FVafto  rcptefent.ng  7  »• 

1nExmpkTV!Vk‘X^  Fraakxu  m  5  to,  10 

3;  as 

Decimal  ,3s.  3i.  3-h  fe«wM>  <M 

In  ,0  i  ft,  <  there  arc  960  tJihii,(>,  and  in  1 3 r-  3  d-  3  ?•  there  arc  639  Fmht^, 
In  20  il«w  11  of  a  p0u„d,  or  20;.  add  5  Cyphers  to  the  Numerator 

oretl,eSF?aaion;  it  will  he' 639000003  which  divide  by  the  Numerator  960,  the  Quo¬ 
tient  will  be  .66562,  which  is  the  A-cwn/  Fraftton  of  i3r.  3  d.  37. 

II.  of  Weight. 

Example.  Whit  it  the  Decimal  Fraaion  which  full  reprefem  3  Quarters,  21  Pound, 
w*U  be  -W3081  which  is  the  M  of  3  a.  iW, 

and  io  Ounces. 

III.  0/  Afcafure. 

Example.  What  is  the  Decimal  Fraaion  anfmnng  to  f>  Inches,  3  Quarters,  the  Foot 
bcinn  1  2  inches*  to  <j  Places  ?  . 

In  one  fox  there  are  ,(8  Quarters  oflnchcs ;  and  in  9 !  ««•>•{»>,  >»&««! 

fo  that  9  tote  3  Quorurs  is -i.ol'afw.-  Add  5  Cyphers  to  tlx  ,  «»»  39,  t  s 
-9',"Cco-  which  divide  by  48,  the  Dammuator,  the  Quotient  will  be  .8125 ;  which 
jVthc  Decimal  I- radlion  aiifwu  irg  to  9  Imhti  3  Strati"  ■'  And  lo  ol  any  other,  as  m 
the  followiiu'  Failles. 


1  AT  H  E  M  AT  I  C  II  S. 


CHAP.  VII. 

Of  ADDITION  of  DEC  I  M  ALS. 

ADdition  of  Dermal  Numbers  tliffcrcth  nothing  from  the  Addition  of  lVl:c!c  Num¬ 
bers  of  one  Denomination ,  before  taught,  in  which  there  is  no  difficulty  :  But  in 
Decimal  Numbers  to  be  added,  tfic  chief  care  to  be  taken  is  in  placing  your  Integers  and 
Frailions  in  their  due  order  ;  which  you  fhall  calily  and  certainly  doe,  by  obicrvir.g 
this  general  z; 

Place  your  Integers  for  Whole  Numbers)  and  Decimal  Parts  (or  Frailions)  one  under 
another ,  fo  that  the  Points  of  figuration  (which  in  Decimal  Numbers  do  dtjlin- 
guifh  the  Integers  from  the  Decimal  Parts)  fand  din  illy  one  under  another ;  and 
when  they  are  fo  feated ,  profited  to  the  adding  of  them  together ,  as  if  they  were  Whole 
Numbers  of  one  Denomination. 

•Example  r.  Let  it  be  required  to  add  together  thefe  four  Decimal  Mixt  Numbers,  % k. 
36.1333,  19.0083,  31.8375,  6.1208,  being  Decimal  Parts  of  Engl ifh  Coin ;  the 
Integers  being  Pounds,  and  the  Decimal  Parts. Frailions  of  a  Pound;  as  Shillings 
Pence,  and  Farthings. 

Your  Decimal  Numbers  being  thus  placed  in  due  order,  one  under  another,  proceed 
to  the  adding  of  them  together,  as  if  they  were  Whole  Numbers,  and  you  (hall  find 
the  fumm  or  total  of  them  to  be  103.0999. 

Now  the  103  which  Hands  towards  the  left  hand,'  arc  103  Pounds;  and  the  0999 
which  Hand  towards  the  right  hand  of  the  Point,  is  the  F  raft  ion-part  of  one  Pound 
Sterling  *  the  value  whereof  you  may  find'  (  by  the  Rule  taught  in  Chap.  K.)  to  be  two 
Shillings  fere ;  which  fhould  be  two  Shillings  cxadl,  blit  it  wanteth  fomewhat,  ui. 
the  -,-55a  part  of  a  Farthing,  wjiich  is  infehfible;  for  if  by  the  fore-mentioned  Rule  you 
feek  the  value  of  the  Decimal  Fraction  .0999,  you  fhall  find  it  to  be  1  Shilling,  1 1 
Pence,  3  Farthings,  and  the  7^3  part  of  a  farthing,  which  you  may  call  in  all  2  Shil¬ 
lings;  for  Decimal  Numbers  will  feldom  happen  to  give  the  cxadl  value  of  Fractions 
but  will  be  either  greater  or  lefler  than  they  ought  to  be ;  but  in  fuel)  a  fumm  as  this* 
the  thoufandth  part  of  a  farthing  is  not  to  be  regarded.  J 

Example  2.  Let  it  be  required  to  add  together  in  a  Decimal  way  thefe  funims  following 
vi?..  29b.  18s.  7d-  3q«  63 li.  us.  2d.  1  q.  129b.  4s.  od.  20.  and  3b.  Vs 
iod.  1  q.  '  ‘ 

FirH,  for  29  li.  18/.  7  d.  37.  fet  down - -  93220 

Secondly,  for  63  li.  1 1  s.  2  d.  1  q.  fet  down - - - 6  *.<<907 

Thirdly,  for  129/;'.  4/.  od.  iq.  fet  down- - - - -  2  o  20208 

LaHly,  for  3  li.  7s.  10  d.  iq.  fet  down - -  - _ ... _ _  3.3927? 

Your  Decimal  Numbers  thus  placed  in  order,  add  them  together,  rrv- .  : 
as  if  they  were  Whole  Numbers,  and  you  fhall  find  the  fumm  of  ^ 

them  to  contain  226.0861 5. 

Now  the  226  which  Hands  towards  the  left  hand  of  the  point,  arc  226  Pounds,  and 
the  other  figures  towards  the  right  hand,  viz..  08615,  arc  the  Fradlion  parts  of  a 
Pound  Haling;  which  if  you  reduce  (as  hath  been  already  taught,)  you  fhall  find  the 
value  to  be  1  Shilling,  8  Pence,  three  Farthings:  So  the  whole  fumm  is  226 li.  1 
o  «•  3  7- 

And  here  note,  that  what  hath  been  faid  concerning  Money,  the  fame  is  alf>  to  be 
underfiood  of  U  eight ,  Me  afire.  Time ,  &c.  as  by  the  following  Examples  will  appear. 

Examples  for  Praline. 

Example  1.  Example  2.  Example  3.  Evimnlo  , 


Example  1. 
In  Aioney, 
1358833 

95-5583 

_ 3-2875 

234.7291 
234/;'.  14 s.  7 d. 


In  Trey  weight . 
7.1525 
6.225 
3.56  25 
16.9501.; 

1 6  ou.  9  pn\  ogr. 


Example  3. 

In  Avoir d.  little  jr. 
12.7227 

76.3594 

3  _2_-  6_2J  6 
121.7077 
1 2 1  lb.  n  cu.  5  dr. 


Example  4. 

In  Avoir d.  gnat  jr. 

3  7-944  ? 

9-  3  O  5  3 
33-678  6 
80.928  1 
3  C.  3  q.  1 9  !b.  I  5  on. 
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Decimal  ARITHMETIC K. 


CHAP.  VIII. 

SUBTRACTION  of  DECIMALS. 

THE  Subtrail  ion  of  Decimals  di  fie  ic  tli  nothing  from  the  Subtracting  of  one  whole 
Number  from  another,  and  the  Decimal  Numbers  to  be  fubtraCted  one  from 
another, muH  be  placed  in  the  fame  order  ;  as  in  Addition  of  Decimal  Numbers;  the 
practice  of  Subtraction  fhall  be  l'een  in  the  following  Examples. 

1  Example  1.  Let  it  be  required  to  fubtratl  35-1  3  33  out  of  21.8375. 

Set  your  Numbers  one  under  the  other,  as  is  before  directed  in  Ad¬ 
dition  ;  and  as  is  here  done  in  the  Margin  :  Then  draw  a  Einc  under  3  6  133' 
them,  and  fubtrafting  the  Idler  from  the  greater,  you  fhall  find  the  re-  ,  ,  '  ^  i  s  l 

maindcr  to  be  4.2958;  the  4  on  the  left  lide  of  the  Point,  arc  four  . . 

Pounds,  and  the  .2958,  which  Handclh  towards  the  right  hand,  is  the  4-295 
tract  ion- part  of  a  Pound,  the  value  wherof  being  fought,  will  be  found 
to  be  5;.  11  d.  So  that  if  you  fubtradl  31  //.  1 6  s.  9  d.  out  of  36  li.  is.  8  d.  there 
will  remain  4  li.  5  *•  11  L 

but  if  divers  fumms  be  to  be  fubtradlcd  out  of  one  greater  fumm,  then  you  mult 
fn-ft  add  all  the  fcvcral  fmallcr  fumms  together,  and  fubtradt  the  fumm  of  them  from 
the  greater  given  fumm  ;  fo  fhall  the  refiduc  be  the  fumm  dclired. 

Example  for  Prdlicc, 


Example  1. 

Example  2. 

in  Money 

In 

Avoir d.  great 

1  3  76  - 7_43  2 

Fought 

103.7423 

/- 

’  4  3  1  .0072 

Sold 

__  3  7  •  9  4  4  2- 

Paid  at  feve -  \ 

1  1  0  0 . 0  0  0  0 

Unfold 

6  6 . 7  8  9  l 

ral  times.  T 

1  72.6325 

.  90.1427 

65  (>. 

3  5  7  ou. 

Paid  in  all 

6  9  3  •  7  8  2  4 

Refs  in  Money  1 

682.9608 

1682/1. 

192-  2rf.  iq. 

G  H  A  P. IX. 

MULTIPLICATION  of  DECIMALS . 

Multiplication  of  Decimals  differeth  nothing  at  all  from  the  Multiplication  of  whole 
Numbers ;  for  making  the  greater  number  the  Multiplicand ,  and  the  Idler 
number  the  Multiplier ,  the  number  illuing  from  that  Multiplication  fhall  be  Called  the 
Produtl. 

Now  in  the  Multiplication  of  Decimal  Numbers  one  by  another,  if  there  be  any  De¬ 
cimal  Part  or  F  rad  ion,  either  in  the  Multiplicand  or  Multiplier ,  or  Fradtions  in  both 
fo  many  Places  as  the  Kradlions  contain,  fo  many  figures  muH  be  cut  oft’  from  the  Prd 
dull  towards  the  Right  Hand, which  lhall  be  the  Fradlion  of  the  ProdutL  and  the  figure*; 
towards  the  I  .eft  Hand  of  the  Point  in  the  Produdl,  lhall  be  the  Integers  of  the  ProduH 
Example  J.  Let  it  be  required  to  multiply  34.2625  by  16. 325.  0 

Make  34.2625  your  Multiplicand,  16.325  your 
Multiplier  ;  then  draw  a  line,  and  multiply  thefe  two  c,w*  3  4  •  2. 5  2  5 

numbers  together,  as  if  they  were  whole  Numbers,  ^ "dttplur  1  6  ^  325 
-ind  you  fhall  find  the  Produdt  of  them  to  be  559.  1713125 

3353125.  Now  bccaule  there  are  four  figures  in  1027875 

the  Multiplicand,  which  arc  Kradlions,  namely,  thefe  2055750 

lom  towards  the  Right  Hand,  viz..  2625  ;  and  there  342625 

me  allo  three  figures  in  the;Multiplier,  which  are  'Prcd/dl  5  <,  -  ; "  ,  ,  ,  . 

Haclions,  namely,  thefe  three  towards  the  Rijihi  "  '  *  ^ 


wd  3  4 . 2  6  2  5 
1 6.325 
1713125 
1027875 
2055750 
342625 


Cursus  Mathematicus. 
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115355° _ 

Produll  135542.1.2.5 


Hand  viz..  325,  that  is  in  all  fcvcn  figures,  rcprcfcnting  Fraftions  j  therefore  cut  off 
from  \he  Produll  the  feven  figures  towards  the  Right  Hand,  by  making  of  a  Point, 
there  to  diftinguifh  the  whole  Number  from  the  Fraction  :  So  is  55 9  the  integers  or 
whole  number,  and  3353-^5  the  Fruition  of  this  Multiplication. 

Example  i.  If  there  be  Fractions  m  the  Multiplicand, 
Multiplicand  5  7  6  7-75  and  none  in  the  Multiplier,  yet  the  work  is  Hill  the  fame. 

Multiplier _ 2 j*J  for  you  mull  cut  off  only  fo  many  figures  from  the  Product, 

2883875  as  there  are  Fractions  either  in  the  Multiplicand,  Multiplier, 
1730325  or  both :  So  if  it  were  required  tonmltiply$767.75  by  235, 
»  1  5  3  5  5  0  y°u  niuft  hfft  ^et  down  5767-75  for  your  Multiplicand , 
Produll  ~iT<  C42IT5  and  alfo  fa  down  235  for  your  Multiplier  y  then  multiply. 

*  5  *  4  ’**  ing  them  together, as  if  they  were  whole  Numbers, you  fiiall 

find  the  Produdi:  to  be  1355421.25  y  and  becaufe  there  arc  only  two  Fradtion  figures, 
both  which  are  in  the  Multiplicand,  namely,  the  two  laft  thcieof  .75*  and  none  in  the 
Multiplier y  therefore  cut  off  only  two  figures  of  the  Produll ,  namely,  the  two  laft, 
which  are  .25,  fo  is  the  Product  of  this  Multiplication  1355421.25. 

Example  3.  If  Decimal  Fruitions  be  to  be  multiplied  by  Decimal 
•  9  5  3  Fruitions ,  you  muft  then  (as  before,)  multiply  them  as  Whole  Num- 

^  7  «2  yers  and  from  the  Produll  cut  off  fo  many  figures  towards  the 

1905  Right  Hand,  as  there  arc  figures  in  the  Multiplicands  Multiplier : 

7624  So  if  it  were  required  to  multiply  .953  by  .782,  you  fiiall  find 
6  6  71  their  Produll  to  be  .745246,  which  being  but  fix  figures  in  all , 

:  7  4  5  2~46  cut  them  °ft»  and  that  Fradtion  .745246,  is  the  Produll  of  the  Mul¬ 

tiplication  of  the  two  given  Fruitions. 

Example  4.  If  the  Produll  of  any  two  Decimal  Frallions  being  mul* 
.072  ti plied  together,  do  not  conlift  of  fo  many  places,  as  are  required 

.063  (by  the  former  rules)  to  be  cut  off',  you  muft  then  fupply  that  dc- 

2256  left  by  prefixing  a  Cypher  or  Cyphers  before  the  Produll  towards  the 

^I2  Left  Hand:  So  if  thefe  Decimal  Frallions,  .0  63  and  .0752  were  to 

- - - — ~  be  multiplied,  their  produdt  would  be  47376.  Now  (by  the  for- 

4  7  3  7  6  mer  you  fhould  cut  ofF  feven  figures  ot  the  Produll  towards 

the  Right  Hand,  but  this  Produll  47376  confifleth  but  of  five  fi¬ 
gures  y  wherefore  to  make  it  feven  figures,  prefix  two  Cyphers  before  the  Produll 
on  the  Left  Hand,  making  it  .0047376,  and  that  is  the  true  Produll  produced  by  this 
Multiplication. 


1906 
7624 
6  6  71 

.745146 

.072 
■063 
2256 
,  4  5  1  2 
•004737  <s 


CHAP.  X. 


A  Compendious  way  of  Multiplication  of  Decimal 
Mixt  Numbers. 


A  Great  ObjcHion  that  I  have  often  heard  made  againft  Decimal  Multiplication,  hath 
been  this;  that  when  the  Mixt  Numbers  to  be  multiplied  together  do  conlift  of 
many  Decimal  Parts,  the  Produll  will  be  increafcd  to  8,  9,  10,  n,  or  more  Deci¬ 
mal  Places  to  be  cut  off;  whereas, 2,  3»or  4  at  the  moft,  will  ferve  the  turn  fufficicntly, 
to  perform  the  Work,  intended  thereby.  To  this  I  anfwer,  that  in  many  Cafes  it  may 
fo  fall  out ;  but  that  ObjelHon  may  be  removed  by  this  following  COMPENDWM :  For 
the  working  of  this  Compendium  this  is  the  RVLE : 

Set  down  the  bigger  of  the  two  Mixt  Numbers,  and  (though  there  be  fever al  Places  of 
Parts,  both  in  the  Multiplicand  and  Multiplier,)  fes  the  place  of  Unity  of  the  Integer 
of  the  Multiplier,  under  that  figure  of  Parts  in  the  Multiplicand,  whofe  number  of 
Parts,  you  would  have  in  the  Produdi :  7 ben  fet  all  the  figures  of  the  Multiplier,  the 
contrary  way  to  what  they  were  given  ;  then  by  each  figure'' in  the  Multiplier,  multiply 
the  figure  over  it  in  the  Multiplicand  ( having  regard  to  the  fioure  goino  before  it)  and 
fet  down  the  Produdt,  &c.  This  will  appear  beft  by  Example. 

Example  1.  Let  it  be  remind  to  multiply  34.2625  by  16.315)  fo  that  there  maybe  bur 
two  places  o/Parts  m  the  Produdt. 


r.  Set 


part \i  Decimal  A 1111 HM hi  1C K.  95 


,  Set  down  the  bigger  Number  34.2625  for  the  Multi;  hemd ,  and  betaufe  you 
would  have  but  two  l  has  of  Partsfin  your  Produll,  (for  attoidmg  to  the  himer  di- 
•ftion  there  would  be  -  Places,)  let  the  Vnitcs  Place  of  the  Integer  in  the  Multiplier, 
Lhich  is  6  irdcr  the  lecond  place  of  Parts  in  the  Multiplicand,  which  is  6  alio,  and 
-  II  tl"  o'hcr  lit’ines  of  the  Multiplier ,  as  you  fee  done  in  the  Margin  ;  lor 
r J&  "ivcn'wns  5,  and  here  you  lee  it  is  made  nnd  6,  the  plarc 

%ZVn  the  Multiplier,' Hands  under  6  (the  fee  end  place  of  p.,rts  m  the  Main- 
°-  -v,  t'.-i-rUMul  and  Multiplier  being  placed  in  this  order,  begin  you: 

at  dAighc .  lU  H.y  i.,E>  one,  S  is  5.  (  lor  which 
becaufe  it  is  5,  keep  one  in  mind,)  but  let  it  not  down, 

but  fay  again,  once  2  is  2,  and  one  kept  is  3  y  let  3  under  1,  Multiplicand  3  4-?-  6  2  5 

and  go 011  with  that  Line,  fining,  onto  6  is  6,  once  2  is  2,  Multiplier  5  2  3.6  i_ 

once  4  is  4,  and  once  3  is  3,  letting  them  down  as  you  go  ;  ,  4  >  6  3 

fo  fiiall  the  fu  ll  Line  or  Produdi  be  34263.  Then  go  to  the  2^557 

next  figure  at  the  Multiplier  6, and  lay,  6  times  2  is  12,  10  2  8 

for  which  bear  one  in  mind,  and  lay  again,  6  times  6  is  6  g 

36,  and  one  in  mind  is  37;  let  7  under  3,  and  go  on  with  1  ? 

the  rell  of  the  figures,  faying,  6  times  2  is  12,  and  3  m  ProdullTs^T 

mind  is  15  ;  let  clown  5  and  bear  1,  and  lay,  6  times  4  is  55 

24.  and  1  is  25;  fet  down  5  and  carry  2,  and  fay,  6  times  3  .  .  .  „ 

?s  ,  3  and  z  is  zo,  which  LinR  the  lalt  fet  down ;  fo  Hull  your  fecond  Line  or  Pro- 
dud  be  20557.  Then  go  to  the  third  figure  of  the  Multiplier  3,  and  lay,  3  times  6  i-> 
18  foi  wlueh7(  8  being  above  1 5)  bear  2  in  mind,  and  fay,  3  times  2  is  6,  anc  2  in  mind 
is  8  y  fet  clown  8  under  7,  and  lay,  3  times  4  is  1 2  y  fet  down  2  and  carry  1,  then  3  time* 
3  is  o  and  1  is  10,  which  being  the  laft  fet  down  :  So  is  the  third  Line  or  I  iodud  1028. 
Then  for  the  fourth  figure  2,  fay,  2  times  2  is  4,  which  being  lets  than  #  <5,  hear  none 
in  mind, but  go  on,  and  fay,  2  times  4  is  8  y  let  down  8  ;  and  3  tunes  2  is  6,  which  let 
down  alfo  :  So  is  the  fourth  Line  or  Produll  68.  Then  lor  the  hilt  figure  of  the  Mul¬ 
tiplier  5,  fay,  5  times  4  is  20, for  which  keep  2  in  mind, and  fay,  5  times  3  is  15, and  2  111 
uiind  is  17,  which  let  down,  and  fo  is  your  Multiplication  c nded  y  under  which  draw  a 
Line  and  add  all  the  Products  together  in  the  fame  order  as  they  Hand  in  the  Margin, 
and  the  general  Produll  will  be  55933^  from  which  feparate  two  places  to  the  Right 
Hand,  (becaule  you  were  to  have  but  two  places  of  Pans,)  and  the  1  rodull  will  be 
559  Integers,  and  .33  Parts.  And  thus  may  you  doc  to  have  what  number  ot  Parts 
you  plcafc  in  your  general  Produll. 

Example  2.  Let  it  be  required  to  multiply  the  fame  mixt  Number  34.261^,  by  the  fame 
former  mixt  Number  16.325  y  fo  that  then  may  be  no  parts  in  the  Product,  but  a.l 

In  thisbalc,  let  the  Vnitcs  place  of  the  Afdfiiplier ,  under  the  Vnites  place  in  the 
Multiplicand ,  (tranfpoling  all  the  figures  of  the  Multiplier ,  as  before,)  as  you  lee  in  the 
Marginc.  . ^  r  n. 


The  Numbers  being  thus  placed,  begin  with  the  firft 
figure  of  the  multiplier  1,  faying,  once  6  is  6,  for  which  Multiplicand  3  4.2  6  2  5 
bear  1  in  mind,  and  fay,  once  2  is  2,  and  one  in  mind  is  MnlipUer  _S  2  n6  i_ 

3  ;  fet  down  3  under  1  y  then  fay,  once  4  is  4,  and  once  7  ^ 

3  is  3  y  fet  them  down :  So  is  your  flrit  Produll  343*  Then  7  0  '5 

go  to  the  fecond  figure  6, and  fay, 6  times  2  is  1 2, for  which  ,  0 

bear  one, and  lay,  6  times  4  is  24, and  one  in  mind  is  25 ;  , 

fetdovvn  5  and  bear  2  in  mind  ;thcn  6  times  3  is  18,  and  . . . . 

2  is  20,  which  let  down  ;  fo  is  your  fecond  Produll  205  :  >  w  ‘ 

Then  for  the  third  3,  fay,  3  times  4  is  12  y  for  which  bear 

1  in  mind,  and  fay,  3  times  3  is  9,  and  1  in  mind  is  10  y  which  fet  down  for  your  thud 
Product.  Laftly,  2  times  3  is  6,  for  which  (being  above  5)  let  down  1  tor  the  Pro¬ 
duct  ;  add  all  together,  the  general  ProduCt  is  559  Integers, icee  from  all  Daimai  I  arts. 

This  is  an  excellent  Compendium,  Examples  whereof  you  fiiall  find  in  the  GonltruCti- 
on  and  ufe  of  the  Tables  of  Compound  Intcrelt,  C^c.  following  at  the  eaci  lieicot  y 
however  take  thefe  few  following  ready  done, 


b 


9* 


C  l.l  R  SIIS  M  AT  H  E  M  AT  l  C  II  S. 
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7  2.2  5  4  3 
2  46  i; <5 _ 

In  this  Example  38127 
there  Ihould  have  been  763 
8  places  of  /Vzw,  but  457 
J  needed  but  two.  3  o 


3  9  3.7  9 


In  this  Example 
there  Ihould  have 
been  13  places  of 
Parts  cut  off,  but 
three  were  fiifficicnt 
for  the  occalion. 


25987  9  890 6 2  5 
8963  7  1  1. 1 
259879891 
25987989 
2598701 
1819259 

77964 
1  5  592 
2338 
207 

2  9  o  3  8  1  9.9  4 


CHAP.  XL 

Some  Examples,  whereby  the  excellency  of  Decimal  Mul¬ 
tiplication  a/  Numbers,  a/  diverfe  Denominations 
may  appear  to  exceed  that  of  V ulgar  Fra&ions,  in  the 
like  Operations. 

HAving  in  the  foregoing  Si  II  ion,  taken  oft'  the  Vulgar  Exception  again!!;  Decimal 
Multiplication ,  1  will  here  (in  things  of  publick  concern)  exemplify  its  Excel¬ 
lency:  And  I  cannot  better  do  it,  than  by  (hewing  how  to  multiply  numbers  of  different 
Denominations  one  by  another,  and  vendring  the  Ref  nit  or  Prodtttt  in  the  known  Parts 
of  the  Integer  :  I  will  inftancc  in  two  or  three,  and  leave  the  underftanding  Reader  to 
be  judge  of  the  facility  of  the  one,  and  the  intricafe  of  the  other. 

Example  1.  Let  it  be  required  to  multiply  1  li.  19/.  n  d.  37.  by  1  li.  191.  11  d.  3  q. 
and  to  give  the  Refult  or  Prod  lift  in  the  refpettivc  parts  of  the  Integer. 

The  Decimal  anfwcring  to  1  li.  19/.  1 1  d.  3  q.  is - 1.9  9896 

Which  multiplycd  in  it  felf  (according  to  6.9  8  9  9  1 
the  Rule  before  given,  for  contrafting  of  TooSotf 
Multiplication )  the  Prodtttt  will  be  3.99581  ;  179905 

that  is  3//.  and  the  Frattion  .99581  being  re-  1  7  9  90 
duced,  is  1 9  r.  1 1  d.  and  that  is  the  true  Pro-  1^98 
dull  of  .  li.  19  s.  nd.  3  q.  multiplied  in  it  ,  7  p 

3.9958  1 


Example  2.  Then  arc  feven  Perfonsto  receive  325  li.  1 6  s.  9d.  apiece ,  how  much  Mo¬ 
ney  will  pay  them  * 

1  he  Decimal  of  329 //.  16  s.  9d.  is  325.8375,  which  multiplied  by  7,  (the  number 
of  Pcrlons,)  the  Prod, Ul  will  be  2280//'.  17 s.  id.  and  fomuch  Money  will  pay  them. 
Example  3.  There  is  a  Hoard,  or  Plank,  1  5  Foot,  5  Inches  and  an  half  Long,  and  3  Foot , 
9  Tubes  and  a  quarter  Broad  3  how  many  Square  Feet  arc  therein  that  Hoard  or 
Plank  ? 


1  he  Dctmal  of  15  p00t,  5  Inches  and  an  half,  is  15  45833,  which  multiplied  by 
3.77083,  the  Decimal  of  3  l  oot,  9  Inches  and  a  quarter,  the  Produft  will  be  58.29073 
which  is  the  Decimal  ol  58  Foot,  3  Inches  and  an  half  almoft  ;  and  fo  many  Feet  arc 
there  m  the  Hoard  or  Plank. 


Example  4.  'I here  is  a  pure  of  Squared  Stone  or  Timber,  which  is  26  Foot,  9  Inches 
and  an  half  long  •  u  ts  2  Foot,  1  Inch  and  3  quarters  broadband  1  Foot,  3  Inches  and  an 
lull  dap  ■,  bow  many  /olid  Feet  be  there  in  that  Piece. 

1  he  Decimal  of  2  foot,  1  ‘  Inches  is  2.14502,  the  Decimal  of  1  Foot,  8  1  Indies  is 
1.29100,  tlic  c  multiplied  together  do  produce  2.771,  &c.  then  the  Decimal  of  26 
loot,  9,  Indies  1  the  length)  is  26.79166,  which  multiplied  by  2.771,  the  Prodntt 


will 
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will  be  ior.025,  which  reduced,  is’ 1 01  Foot, and  one  quarter  of  an  Inch;  and  lo 
many  Solid  Feet  be  there  in  that  fquared  piece  of  Stone  or  Timber ,  as  appears  by  the 
work  following : 


2.1  4  5 
2  9  3.1 
2T4  5 

429 
1  93 

_ 4 

2.7  7  1 


2.77  1 

976.2 

7542® 
22626 
2640 
3  3  9 

I  O  1.0  2  5,  &c. 


CHAP  XII. 

Of  DIF  IS  ION  of  DECIMALS. 

DIvifon  of  Decimals  diflfereth  nothing  from  that  of  Whole  Numbers ,  the  only  diffi¬ 
culty  is  in  knowing  the  true  Value  of  the  Quotient  ^  that  is,  to  know  of  what 
number  of  Integers ,  and  wliat  number  of  Parts .-  And  the  Decimals  to  be  divided  may 
be  either, 

f  by  a  Whole  Number. 

A  Whole  Number  <  by  a  Mixt  Number. 

C  by  a  Decimal  Frail  ion. 

4,  \  C  by  a  Whole  Number. 

5.  >  A  Mixt  Number  A  by  a  Mixt  Number. 

3  (  by  a  Decimal  Frallion. 

r  by  a  Whole  Number. 

A  Decimal  Frallion ^  by  a  Mixt  Number. 

C.  by  a  Decimal  Frdlion. 

Before  I  proceed  to  the  Prafticc  of  Divifon  in  Decimals ,  I  ftiall  lay  down  thefe  Con* 
fiderations  following : 

1.  If  the  Divifor  cortfftsof  more  Places  than  the  Dividend,  there  muft  be  a  competent  num¬ 
ber  of  Cyphers  added  to  the  Dividend,  to  make  it  conffl  of  as  many  at  leaf  ( or  more)  than 
the  Divifor,  whether  the  Dividend  a  Whole  Number,  or  a  Mixt  Number,  or  a  Deci¬ 
mal  Fraftion. 

2.  Confder  whether  there  be  as  many  Decimal  Parts  in  the  Dividend,  as  there  are  in  the 
Divifor  3  if  there  be  not,  make  them  as  many  (or  more )  by  annexing  of  Cyphers. 

3,  When  there  is  an  equal  Number  of  Decimal  Parts  both  in  the  Dividend  and  the  Di¬ 
vifor,  and  a  Divifion  may  be  mAde j  Quotient  wilt  (always)  be  a  Whole  Number, 
without  any  Decimal  Parts. 

4.  Confdcr ,  that  as  in  Multiplication  of  Decimal  Fraftions,  the  Produft  doth  always 
contain  as  many  Places  of  Decimal  Parts,  as  there  were  Places  of  Decimal  Parts  in  the 
Multiplicand  and  the  Mnltiplicr  fo  in  Divilion  o/Dctimals,  if  the  Quotient  be  multi - 
plied  by  the  Divifor,  the  Produft  Jhall  be  equal  to  the  Dividend  3  for  Multiplication  and 
Divilion  prove  each  other  as  hath  been  before  intimated  in  the  firft  Part. 

Thefe  Conliderationsduly  minded,  the  value  of  the  Quotient  of  any  Decimal  Divifon, 
may  be  certainly  known  by  obferving  this  following  RVLE:. 

When  the  work  of  Divifion  is  ended ,  confder  how  many  Decimal  Parts  here  are  in  the 
Dividend,  more  than  in  the  Divifor  *,  for  that  cxcefs  is  the  number  of  Decimal  Parts.* 
which  muft  be  feparated  in  the  Quotient  for  Decimal  Parts.  But  tf  there  be  not  Jo 
many  figures  in  the  Quotient,  as  the  faid  excefs  is, they  muft  be  fupphed  by  prefixing  of 
fo  many  Cyphers  in  the  Quotient,  before  the  fgniftcant  figures  thereof  towards  the 
Left  Hand,  with  a  Poilt  before  them :  And  the  Quotient  jhall  then  plainly  difeover 
its  Value. 

I  ftiall  illuftrate  the  foregoing  Confi  leratio:  s,  and  this  Rule,  by  giving  F..\Anples  in 
all  the  Nine  foregoing  Far ie ties. 


P 


1.  To 
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l.  To  divide  a  Whole  Number  8976,  by  a  Whole  Number  23456. 


Divifor. 

2  3  T  5  6  ) 


Dividend. 

8  9  7  6.0  OOO  (  . 

70368 
I  9  3  9  2  o 
187648 
6  2  7  2  0 
469!  2 
I  58080 

140736 

/'•v/(T  17344 


In  this  Example  the  Divifor  is  grea- 
o notion.  ter  than  the  Dividend,  therefore  add 

3826,0V.  four  Cyphers  to  the  Dividend ;  the 
Divifion  ended,  you  find  the  Quotient  to 
be  .3826,0V.  Parts ,  and  of  inch  Paine 
is  the  Quotient  and  to  prove  this,  mul¬ 
tiply  23456,  the  Divifor,  by  3826,  the 
Quotient ,  the  Produtt  will  be  89742656, 
to  which  if  you  add  the  Remainder 
17344,  the  fumm  will  be  8976.0000 , 
equal  to  the  Dividend. 

And  according  to  this  Rule,  8976  di¬ 
vided  by  54  ,  the  Quotient  will  be 
166.22,  cV. 


yhicther  Example  of  this  Cafe 
Divide  48  by  43796 


Divifor. 

4  3  7  96) 


Quotient. 
(.1095,  1 


4  3  7  9  6 
4  2  o  4  o  o 
394164 
262360 
2  I  898  O 
Remainder  43380 


To  divide  a  Whole  Number  58 6,  by  a  Mixt  Number  36,4865. 

In  this  Example  although  the  Di- 
Dividend.  Quotient.  vidend  be  greater  than  the  Divifor ,  yet 

5  8  6.0  o  o  o  o  o  (1  6.0  6,  eV.  there  can  be  no  Divifion  made  with- 

_ ^  J  '  J_  out  adding  of  a  competent  number  of 

}  6  4  8  6 ‘5  Cyphers  to  the  Dividend  3  as  here  you 

’.21  1350  have  added  Six  j  and  the  Divifion  cn- 

180  7To~  ded,  you  find  the  Qitotient  to  be  1606, 

'  ni6ooo  ^d  becaufe  in  the  Dividend  there  aie 

-  6  Decimal  Parts,  and  in  the  Divifor  4, 

. 2  1  8  £  1 9  0  the  cxccfs  is  2  3  therefore  cut  off'  two 

ndcr  26810  Piac(s  in  tjie  QjtQtje„t  towards  the  right 

hand,  and  the  value  of  the  Quotient 
will  be  16.06,  CV. 

Another  Example  of  this  Cafe  : 

Divide  the  Whole  Number  6,  by  the  Mixt  Number  27.423. 

In  this  Example,  add  6  Cyphers  to 
Dividend.  Quotient.  the  Dividend,  and  it  is  6.000000  3  which 

)  6. 000000  (218  being  divided  by  27.423,  and  the  Di- 

_ l.i;  vilion  ended,  you  find  the  Quotient  to  be 

54846  2  1 8.  Now  by  the  former  there 

5  1  5  4°  being  6  places  of  Parts  in  the  Dividend, 

27423  ‘?IK^  kj!1-  3  *n  the  Divifor ,  the  excels 

241170  ls  3  5  .^lat  3  of  Parts  mull  be 

TT~Vo  C.Ut  °"  *n  orient,  which  are  all 

tfinc  arc  there  i  therefore  the  Quotient  is 
'  -2I^  Parts ,  and  if  you  had  added  more 

Cyphers,  there  would  have  been  more 
Pans  in  the  Quotient. 

3.  To 


In  this  Example  the  Dividend  be¬ 
ing  Ids  than  the  Divifor,  add 
fix  Cyphers  to  the  Dividend,  be¬ 
caufe  the  Qitotient  Ihould  confift  of 
fix  Decimal  Parts ,  and  the  Divifi¬ 
on  ended,  you  find  but  four  Decimal 
paus  there 3  therefore  (by  the 
Kulej  prefix  two  Cyphers  before 
the  four  fignificant  figures  in  the 
Quotient  to  make  them  fix ,  and 
then  the  Quotient  is  .001095  Parts, 
which  is  its  Value.  "  * 


Divifor. 

3  6.4  865) 


5  8  6.0  o  o  o  o  o  (1  6.0  6,  eV. 


364865 
2  2  I  1350 
2189190 
2216000 
2189190 
Remainder  26810 


2  7-4  2  3  )  6. 000000  (218 

5  48  46 
5  1  5  4_o 
27423 
241  170 

219384 

21786 


Decimal  ARITHMETICS 


3.  To  divide  a  IT  hole  Number  72,  by  a  Decimal  Fraction  .0432. 

In  this  Example  (that  Divifion  maybe  made)  add  6  Cyphers  to  the  Dividend,  and 
the  Divifim  ended,  you  find  in  the  Quotient  1 66666-,  and  by  the  Rule  there  being  6  pla¬ 
ces  of  Parts  in  the  Dividmd,  and  but  4  in  the  Divifor ,  the  excefs  is  2,  therefore 
lcparatc  2  Pl.ncs  from  the  Quotient  towards  the  Right  Hand,  for  Parts ;  fo  is  the 
Quotient  1 666  Integers,  and  .66  Parts. 

Dtvijor.  Dividend.  Quotient. 

.0432)  72.000000  (  1  6  6  6.6  6,  CV. 


2592 
_2  8J8  ° 

TS  9  2 
2880 

2  5  9  2 
2880 

Another  Example  of  this  Cafe  : 

Divide  968  by  .4325. 

•4  3  3  5)  968.00000  (2238.1  0 V. 

865  o 
10300 
8650 
165  o  o 

1  2  97  5 
3  5  2  5  0 
34600 
6500 

432T5 
2  1  7  5 

4.  To  divide  a  Mixt  Number  58.271875,  b  “  Mole  Number  725 
In  this  Example  the  DivR 

da,d  confiding  of  fix  places  of  Divifor.  Dividend.  a 
1  arts,  and  the  Divifor  of  none,  752)  «827  i87<  (  1 

you  mould  by  the  foregoing  Rule  7  5  J  5  7 .  7  ?  ( 'C 

lcparatc  6  places  from  the  Quo-  — £ - 

tient but  the  Divifion  being  ^  8 

ended  ,  there  are  but  5  Places  -?-?  1  _? 

in  the  Quotient  ;  wherefore  to  2  1  7  5 

lupply  that  defed,  place  a  5  43  7 

Cypher  on  the  Left  Hand  of  the  5  o  7  5 

Quotient ,  to  make  them  fix,  as  3625 

you  fee  in  the  Example;  and  ~6  , 

the  Quotient  is  .080375  Parts.  0000 


Quotient. 

(.080375 


5800 
2718 
2175 
5  43  7 
5075 
3625 
3625 
0000 


Aiothtf 


ybiotber  Example  of  ibis  Cafe  : 

Divide  7 5 5/5 2 5  by  35* 

In  this  Example  alfo  the  Dividend  conlilting  of  four  places  of  Parts,  and  the  Di- 
•vifor  of  none,  four  places  mult  be  cut  off  in  the  Quotient  for  Parts-,  then  will  the 
Quotient  be  2i  Integers,  and  .5864  Parts. 

Dili  for.  Dividend.  Quotient. 

1%)  7  5  5-5  2  5  °  (  2.  f.s  «  4 

7  - 
5  5 

3  5 
205 

*75 

302 

280 

2JJ_ 

2  1  o 
1  50 

1  40 
I  o 


5.  To  divide  a  Mixt  Number  885.(59864,  by  a  Mixt  Number  72.36!/ 

In  this  Example,  the  Dividend  confiding  of  five  places  of  Parts,  and  the  Divifor  but 
of  three,  the  excefs  or  difference  of  Places  is  Two,  therefore  feparate  two  Places 
to  the  Right  Hand  out  of  the  Quotient,  and  it  is  12  Integers,  and  .24  parts . 

Divifor.  Dividend.  Quotient. 

72.361)  885.69864  (12.24 

______ 

160  2 8  8 
1  4  4 'T^T 
t  7  3  666 

144722 

289444 

289444 

OOOOOO 

jinotber  Example  of  this  Cafe  : 

Divide  723.61578888  by  885.69864. 

Divide 

885.69864)  723.61578888  (.817 

7^855891 2 
1 5  0568768 
8  8 5  6  98  64 
6  1  9989048 
619989048 
000000000 


In 


Part  ll  Decimal  A R ITHMETICK.  _i 

In  this  Example,  becaufe  Divifion  may  be  made,  add  no  Cypncrs  to  the  Dividend ; 

d  the  Divilion  being  ended,  you  find  8  Decimal  Parts  in  the  Dividend,  and  but  5  in 
the  Divifor.  the  cxcefs  or  difference  being  wherefore  fe  pa  rate  three  Figures  in  the 
Qicjiient  ,  (which  in  this  calc  arc  all,)  for  Parts ,  and  the  ;; Quotient  is  .817  Parts. 

6.  To  divide  a  Mixt  Number  5328.625  by  a  Decimal  Fraction  .425. 

In  this  Example,  although  the  Divifor  may  be  had  fcveral  times  in  the  Dividend  > 
yet, that  you  may  have  more  places  of  Parts  in  the  Dividend  than  in  the  Divifor  ,  add 
three  Cyphers  thereunto;  and  when  the  Divilion  is  ended,  you  find  6  places  of  Parts  in 
the  Dividend,  and  but  3  in  the  Divifor  \  therefore  feparate  3  places  of  Parts  on  the 
Eight  Hand  of  the  Quotient ,  and  then  the  value  of  the  Quotient  will  be  12537  bite - 
gers,  and-9+l  Parts. 

Divifor.  Dividend.  Quotient. 

425)  5328.625000  (12537.941 


425 
1078 
850 
2  2  8  6 
2125 

I  6J_2 

1275 
J_3_7  5. 

2  97  5 
4000 

TSTT 

»7S° 

1700 

500 

777 

7  5 

Another  Example  of  this  Cafe  : 

Divide  54.07824  by  .046 

In  this  Example  alio,  (where  no  Cyphers  are  added,)  the  Divifion  ended,  the  Quo¬ 
tient  is  1 17561  i  and  fincc  there  are  5  places  of  farts  in  the  Dividend ,  and  but  3  in  the 
Divifor,  feparate  the  cxcefs  of  the  Parts,  which  are  two,  on  the  Right  Hand,  and 
then  the  true  value  of  the  Quotient  is  1 175  Integers ,  and  .61  Parts. 

Divifor.  Dividend.  Quotient. 

.046)  54.07824  (1175.6! 


Example 
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(.00273 


Example  7.  To  divide  a  Decimal  Fraction  .06283  by  a  Whole  Number  23. 

In  this  Example  there  needs  no  adding  of 
Divifor.  Dividend.  Quotient.  Cyphers  to  prepare  the  Uro>\  for  Divifion,  \ui 

23). 0O283  (-00273  that  may  be  done  at  Pleafurc,  if  need  require  • 

•  but  feeing  there  is  no  occalion  for  it  in  this 

~  A  c  '  Cafa  dividc  -o6283  by  23,  and  the  Quotient 

!  6  8  will  be  237  :  Now  the  Dividend  conliihng  of 

5  places  of  Tarts,  and  the  Divifor  of  none 

*  ,  there  Ihould  be  5  places  of  Parts  in  the  Quotient] 

A-A.  but  there  arc  but  3  figures  there,  therefore 

6  9  prefix  two  Cyphers  before  them,  and  the  true 

4  Quotient  will  be  .00273  Parts. 

Another  l:.x  ample  of  this  Cafe: 

Dividc  .73  by  68803. 

In  this  Example  there  is  a  neceflb 
Dutjw.  Dividend.  Quotient.  ty  of  adding  of  Cyphers  to  the  Dtvi- 

68803)  .73000000  (.00001061  dend ,  and  therefore  add  fix ;  and 

..  .I_LV  thcn  dividing  .73000000  by  68803, 

68803  the  Quotient  will  be  1061  ;  and  there 

419700  being  ci£lit  places  of  Parts  in  the  Di- 

4  f  2  8  V  8  vidend,  there  fliould  be  as  many  in 

6  3  H  2  o  t*le  Quotient ;  but  there  being  but  4  fi- 

g,urcs  thcrc>  Prcfix  4  Cyphers,  and 
6  ,3  then  the  Quotient  is  .00001061 

1  7  Parts. 

Example  8.  To  dividc  a  Decimal  Fraction  .846  by  a  Mixt  Number  2.43. 

In  this  Example  there  is  a  neccflity  of  adding  of  Cyphers  to  the  Divided,  where¬ 
fore  add  three,  and  then  dividing,  (as  in  whole  Numbers,)  the  nutim  will  be 
34^1  i  then  there  being  fix  places  of  Parts  in  the  Dividend,  and  but  two  in  the  Di- 
mfir,  the  cxccfs  is  4 ,  therefore  there  mult  be  four  places  of  Pm,  in  the  Quoiiem  ■ 
wherefore  before  them  prefix  a  Point,  and  the  value  of  the  £««<>«  is  J.  1  Parts.  ’ 

Divifor.  Dividend.  Qiioticnt. 

2.42;  .846000  (.3481 


Duifoi. 

68803) 


.73000000  (.00001061 


68803 
419700 
412818 
_68 820 
6  880  3 
1  7 


Divifor.  Di :  idend. 

3  2  1.56)  .7  3  2006  5 

64212 
89886 
6  4  3  12 
,M,S  74$ 
225092 
3  c  6  5  3 


l9  44 
360 

243 
1  «  7 

Another  Example  of  this  Cafe  : 

Divide  .7320065  by  321.56 
Quotient.  In  this  Ex; 

(.00228,  fere,  caufe  Divifii 


In  this  Example  add  no  Cypher,,  be- 
caufe  Divilion  may  be  made  without 
them  ■,  and  the  Divifion  ended, you  find  in 
the  fine,,™  228,  firP:  Then  counting 
the  Decimal  [arts  in  the  Divided,  you 
find  them  tobefeven,  and  thole  in  the 
Dntfor  two,  the  cxccfs  being  five,  there 
lore  there  mult  be  five  places  of  Decimal 
Pm,  in  th sgjmitm ;  and  to  make  tlicin 
fo,  prefix  1  Cyphers  before  228,  and 
uk  value  of  the  ggctitm  will  be  .00228, 
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*'  Example  9.  To  divide  a  Decimal  Fraction  .166592  by  a  Decimal  Fraction  7358. 

In  this  Example  there  was  no  need  of  adding  of  Cyphers,  and  fo  the  Divifion 
being  ended  ,  you  find  fix  places  of  Parts  in  the  Dividend,  and  four  in  the  Divifor  , 
the  difference  is  2,  and  lb  many  figures  you  have  in  the  Quotient  ♦,  before  which 
prefix  a  Point,  and  the  value  of  the  Quotient  is  .24  Parts. 

Divifor.  Dividend.  Qiioticnt. 

7358)  .176592  (.24 

14716 
2  9  4  3_2 
2943  2 
00000 

Another  Example  of  this  Cafe  : 

Dividc  .000461 16  by  .00732. 

In  this  Example  alfo  there  was  no  need  of  adding  Cyphers,  becaufc  the  Divi¬ 
fion  might  be  made  without ;  and  being  ended,  you  find  but  two  places  of  Parts  in 
the  Quotient ,  viz..  63,  but  the  cxccfs  of  places  in  the  Dividend  being  more  by 
three  than  thofc  in  the  Divifor ,  prefix  a  Cypher  before  63,  and  the  value  of  the 
Quotient  is  .063  Parts. 

Divifor.  Dividend.  Quotient. 

.00732)  .00046116  (.063 

4  3  9  2~~ 

2  t_9  6 

2  1  96 

0000 

A  third  Example  of  this  Cafe  : 

In  this  Example  there  is  a  nccefiity  of  adding  of  Cyphers  to  the  Dividend. 

Dividc  4  by  .325. 

Divifor.  Dividend.  Quotient . 

-325)  .40000  (1.23 

3  2  5 

7  5JL 

650 

1000 

97  S 

25 


CHAP.  XIII. 

Some  Examples  in  Decimal  Divifion. 

Example  1.  There  is  2280/1.  17/.  3  d.  to  be  divided ,  fo  that  each  Perfon  muft  have 
325  //.  1 6  s.  yd.  Ho  iv  many  Per  foils  mi  ft  there  be  ? 

TH.e  7><Wof  2280/i.  1  7,.  yd.  is  2280.8625  ,  which  divided  by  325.8375, 
there1  be  Dccmat  ol  325  16  u  9^  the  Quotient  will  be  7  ?  and  fo  many  Per  fans  mult 


325.8375 


Book  I. 


Cuitsus  Mathematicus. 


325.837$)  2280862$  (7  Per fons 

1 28086 25 
00000000 

Example  2.  There  is  a  Plank,  tr hub  contains  58  Foot,  3I  Inches,  and  it  is  15  Foot ,  5' 
Inches  Long,  how  Broad  is  that  Plank  ! 

Divide  58.29073  (adding  Cyphers)  the  Decimal  of  58  Foot,  3[  Inches,  by  1 5.45833, 
the  Decimal  of  15  Foot,  5  \  Inches,  the  Quotient  will  be  3.771,  fere •,  which  reduced, 
is  3  Foot,  9\  Inches,  fere,  for  the  breadth  of  the  Plank. 

The  farther  ufe  of  Multiplication  and  Divifion  will  more  at  large  appear  in  the  follow¬ 
ing  Chapters ,  concerning  the  making  of  Tables  of  Simple  and  Compound  Jnterefi  and 
Rebate  ;  as  alfo  in  Annuities,  Rents ,  Penfions ,  &c.  But  more  for  the  purpofes  here  in¬ 
tended,  in  the  mcafuring  of  Geometrical  Figures,  Plain  and  Solid  j  as  Board ,  Glafs , 
Pavement ,  Stone ,  Timber,  &c.  and  alfo  in  the  works  of  the  feveral  Artificers  be¬ 
longing  to  Building,  as  the  Car  ten  ter.  Bricklayer ,  Mafon,  Joyner,  Painter,  jllaifttrtr, 
G taper ,  Pavicr,  &c.  of  which  at  large  in  she  following  Books. 
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10$ 


Part  If. 


INTEREST, 

BOTH 

Simple  anb  CompounD. 

WITH 

TABLES 

O  F 

Both  kinds,  ready  Calculated,  from  the 

Rate  of  V.  to  XII.  per  Cent,  per  Annum. 

Trooeme.  V  v 

USVRT  is  derived  particularly  from  Ufura,  ab  ufu  aeris ;  or  generally  from 
the  Vfe  or  Occupation  of  any  thing ,  as  Money,  the  worth  or  efiimate  of 
it  upon  fome  mutual  Contrail ,  wherein  the  Debtor  allows  the  Cerditour  a  Lodn  in 
lieu  of  the  Money  or  Goods  borrowed :  This  in  times  pa (l  hath  been  at  liberty ,  as 
Men  could  agree ;  but  when  the  infat  table  avaricioufnefs  of  rich  Mtfers  ex  trailed 
Extortion  from  the  indigency  of  Borrowers ,  the  corroding  Vfe  of  Money  was  by  pro¬ 
vident  Laws  confined  to  a  certain  Rate ,  as  to  10 li.  per  Cent,  per  Annum, 
afterwards  to  8  li.  and  now  of  late  Tears  to  6  li.  that  is ,  if  a  Credit  our  lends  iooli. 
for  a  Tear ,  he  may  legally  exall  6li.  Profit  for  the  Vfe  of  the  iooli.  lent. 

Money  put  out  to  Vfe  is  divided  into  three  parts ,  vi 7..  .Principal,  Time ,  and 
lute  reft :  The  firft  fignifies  the  Summ  or  Value  of  the  Money  or  Goods  Jo  lent; 
Time  is  the  forbearance  of  it,  as  Days,  Week?  Months,  or  7  ears ;  Interejl  is  the 
profit  that  arifeth  from  the  other  two ;  and  is  derived  from  two .  compound  Latine 
Words,  viz.  inter  And  eft,  fib  edo,  to  eat  or  devour,  as  it  is  the  property  of  Vfe 
to  doe ;  •  They  have  thefe  proportions ;  As  the  Principal  to  the  Time,  fo  is  the  Rate 
contralled  for,  and  interejl,  to  it  felf ;  and  generally  as  commixt  with  one  another. 

htereft  refcmbles  Janus  with  two  Faces,  one.  looking  upon  the  Time  paft,  and  the 
other  on  that  to  come.  In  this  Track  the  Principal  runs  like -a  Snow- ball,  'rifing 
upon  an  even  Superficies,  equally  moving,  but  the  ittcreafe  unequal,  although ■  pro¬ 
portional  to  the  Body,  as  it  is  magnified  in  the  motion ;  and  if  continued,  in  time 
will  gather  up  all ;  and  this  is  called  Forbearance:  And  Rebate,  or  Dilcompt 
of  Money  is  like  the  Track  in  which  a  Snow-hall  is  moved,  and  in  its  defeent  takes 
all,  untill  it  is  flayed,  leaving  the  Ground  bare ;  from  whence  it  takes  a  feeming 
original,  where  Time  hath  not  arrived,  but  beholds  it,  as  Sea-men  an  Odd  ell, 
which  feems  little  at  a  great  dijlance,  and  incrcajes  ( by  the  Optick  Senfc ,  )  by 
infenfible  approaches. 


Vfe 


lo6 


Curs 

USE  or  INTEREST  hath  in  either  Predicament  two  Species ,  viz.  Sim¬ 
ple  and  Compounded ,  the  firft  is  computed  from  the  Principal  and  Time  only,  upon 
a  certain  Hate  given  or  allowed ,  whether  afeending  or  defending ,  as  in  Forbea¬ 
rance,  or  upon  Difcompt ;  which  are  thus  explained : 

Jf  iooli.  he  continued  for  Two  Tears \  at  6  li.  per  Cent,  per  Ann.  the  Credi¬ 
tor  at  that  term  of  time  is  to  receive  hut  112  li.  that  is  n  li.  for  Simple  Inter  eft, 
in  loan  of  the  Money  forlorn:  And  here  iooli.  is  the  Principal  lent,  the  term  of 
time  two  7  ears,  the  Z>fe  or  Rate  of  Inter  eft  6  li.  per  Cent,  per  Ann.  and  this  is 
Simple  Intereft :  Hut  in  Compound  Inter  eft,  the  firft  Payment  at  trails  a  proportio¬ 
nal  Vfe ;  as,  admit  in  annual  disburfements  in  the  Jecond  Tear  there  is  an  ?jfe 
required,  or  impofed  upon  the  6  li,  due,  if  continued ;  and  therefore  it  is  called 
Intereft  upon  Intereft. 

Difcompt,  or  Relate  of  Money ,  is  upon  a  Legacy,  or  Summ  of  Money  due  to  he 
paid  at  a  time  to  come ;  yet  fatisfied  or  difeharged  with  Jo  much  prefent  Money , 
as  immediately  put  forth  at  an  Intereft  or  Rate  Mowed,  forlorn  untill  the  Legacy 
ftmld  have  lecn  due,  returns  again  to  its  fir  ft  Principal  or  Summ ;  the  Money  paid 
being  computed  at  the  fame  Rate  of  Intereft  for  the  Forbearance,  as  was  the  Dif 
compt  made.  All  which  Jhall  he  tlluft rated  ly  vaiiety  of  Examples. 

CHAP.  Ir  ’ 

Of  SIMP  L  E'  INTEREST. 

Hat  Simple  Intereft  is,  huu  already  declared  in  the  Proeeme,  and  for  the 
Arithmetical  working  ol  Qudtions  of  this  nature  this  is  the  Proportion  : 

As  the  Principal  and  Time  for  which  a  Loan  is  allowed, 

Is  unto  the  Intereft  thereof  \ 

So  will’ any  other  Summ  of  Money  to  be  borrowed, 
fit*  to  the  Intereft  for  the  fame  time. 

Example  i.  What  it  the  Intereft  of  145  li.  for  a  Tear,  at  6  li.  perCent. 

The  Proportion  is, 

As  100 //.  is  to  6li.  fo  is  145  li.  to  8.70//. 

The  RVLE: 

Multiply  1 45  li.  by  6  li.  the  Produtt  will  be  870  5  which  divided  by  100,  (by  cutting  of 
two  figures,)  the  Quotient  will  be  8.70  li.  which  is  8  li.  14  s.  for  the  Intereft  of  1 45  li 
for  a  Tear. 

Example  2.  Wlsat  is  the  Intereft  0/250  li.  for  5  Months ,  at  8  per  Cent. 

The  Proportion  is, 

As  100  li.  in  12  Months  is  to  8  li.  . 

So  is  250  //.  in  5  Months,  to  8  li.  (Ss.  8  d, 

The  RVLE: 

Multiply  1 00  li.  by  1 2  li.  the  Product  will  be  1200,  for  a  Divifor  then  multiply  250  ft. 
by  $  li.  the  Produtt  will  be  2000,  and  that  multiplied  * by  5  Months ,  the  Product  will 
he  10000  for  a  Dividend 5  then  divide  10000  (adding  Cyphers  if  need  be)'  by  1200 , 
the  Quotient  will  be  8.33  li.  •  •  ‘  f 

This  Quotient  8.33  reduced  is  8//.  6  s.  8  d.  for  the1  Intereft  of  250 li.  in  5  Months, 
at  %  per  Cent,  for  a  Year. 

Example  3.  One  lent  650  li.  which  was  repayed  at  the  end  of  6  Months ,  3  Wetkjr  and  3 
Days ;  What  came  the  Intereft  thereof  to,  at  6  per  Cent. 

The  Proportion  is, 

As  too /*.  in  365  Days,  is  to  6//. 

So  is  <550//.  in  192  Days,  to  20/;.  10 s.  3  d.  3  q.  fere. 

The  RVLE: 

Multiply  3<*5  by  100,  the  Produtt  will  be  36500,  for  a  Divtfor  alfo  multiply  6 $0  by  6, 
and  the  Produtt  of  that  by  65 o?  the  iaft  Produtt  wilt  be  748890  •,  then  divide  this  Pro- 
dutt  (adding  Cyphers)  by  the  former  Divtfor  36500,  and  the  Quotient  will  be  20.515, 
and  anfwers  the  Qteftion, 


Which 
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Which  Quotient  20.515  reduced,  is  20  li.  10  s.  3d.  3  q.  fere  :  And  fo  much  doth 
the  Intereft  of  650//.  amount  unto  at  the  end  of  6  Months,  3  Weeks,  and  3  pays, 
which  is  1 92  Days. 

Example  4.  What  doth  the  Simple  Intereft  of  265  li.  13  s.  4d.  1  q.  amount  unto  in  a 
Tear ,  at  6  per  Cent. 

The  Proportion  is, 

As  ico  It.  is  to  6  li.  in  a  Year, 

So  is  265  li.  1 3  s.  4  d.  1  q.  to  1  5  li.  18/.  gd.  1  q.  in  a  Year. 

The  RVLE: 

Reduce  265  ft.  1  3  s*  4^-  1 *Mt0  a  Liteimal  Erailion ,  and  it  will  be  265.667  li.  this 
multiplied  by  6  li.  (the  Rate  <f  Intereft,)  produce th  1  5.94002  ■,  and  that  divided  by 
100,  (by  cutting  oft  the  two  laft  Figures,)  the  Quotient  will  be  1 5.940. 

Which  reduced  is  15  li.  18/.  yd.  37.  fere,  for  the  Intereft  of  26$  li.  13  s.  4  d.  iq 
for  a  Year. 

And  thus  may  the  Intereft  of  any  Summ  of  Money,  for  any  time  and  any  rate  of 
Intereft  be  attained  *  and  by  thefc  few  Rules  the  following  Table  is  calculated,  at  the 
Rate  of  Interelt  now  by  Law  eftablifhcd,  viz..  6  li.  per  Cent,  per  Annum. 

PROBLEM. 


How  to  find  the  Intereft  due  upon  any  Summ  of  Money,  for  any  number  of 
Days,  and  at  any  Rate  of  Interelt. 

To  perform  this  Work  this  is  a  general  RVLE: 

Multiply  the  Principal  Summ  by  the  Rate  of  Intereft,  and  that  Produtt  by  the  Number  of 
Days  propofed  this  laft  Produtt  divided  (always)  by  36500,  (the  number  of  Days  in 
a  Tear,  with  two  Cyphers  added,)  the  Quotient  will  anfwcr  the  Queftion. 

Example  1.  What  will  the  Intereft  of  752  li.  amount  unto  in  232  Days,  at  6  ft.  per  Cent. 

Multiply  752  H.  (the  principal  Summ,)by  6  li.  (the  Rate  of  Intereft,)  the  Produtt  will 
be  4512;  this  multiplied  by  232,  (the  number  of  Days,)  produccth  1046784;  and 
this  Produtt  (adding  Cyphers,  if  need  be,)  divide  by  36500,  the  Quotient  will  be 
28.679  fere,  which  Decimal  Frattion  reduced,  is  28  li.  13  s.  7  d.  and  lb  much  will  the 
Intereft  of  752//.  amount  unto  in  232  days. 

Example  2.  What  will  the  Intereft  of  Soli.  10s.  amount  unto  in  120  Days,  at  9ft. 
per  Cent. 

The  Principal - 8  0.5 

Multiplied  by  the  Rate  of  Intereft  - - - - -  o 

The  Produtt  is - - - - - - - - - 724s 

Which  multiplied  by  the  number  of  Days  —  * - - 12  o 


The  Produtt  thereof  is  - — - - - > - - - - — -» - 809400 

Divifor.  Dividend.  Quotient. 

36500  )  S6  9  400-000  (  2-3  8  1  9 

Which  Quotient  reduced,  is  2  It.  7  s.  8  d.  for  the  Intereft  of  So//.  10  /.  in  120  Days. 
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Simple  Intereft,  at  VI.  per  Cent,  for 


11  Months. 
/;'.  s.  <7.  q. 


Months.  I  IV  Months.  I  V  Months-  |  VI  Months. 


it.  s .  </.  q}  It' 


s.  d.  q  it.  i. 
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10 

0 

0 

9 
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20 
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30 

0 

p? 
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0 

0 

3° 

0 
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0 
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0 

0 
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40 

0 
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60 

0 

0 

0 

°i 
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7f 

0 

0 

0 

oi 
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0 
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0 
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Simple  Intereft:  at  VI.  per  Cent,  for 


VII  Months,  j  VIII  Months.  J  IX  Months.  I  X  Months.  |  XI  Months.  I  A  Year 


o  O  T2  o 
00  16  o 

O  O  20  O 

o  o  24  o 

o  o  28  o 


o  o  40  o 
o  o  80  o 

O  0120  O 

00160  o 
O  0200  o 
o  0400  o 


00  13  10 

o  o  1 8  o 
O  O  22  10 
o  o  27  o 
00  3 1  10 
O  O  56  o 
o  o  40  10 
o  0  4J  o 
o  0  90  o 
o  0135-  o 
o  O 180  o 
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o  o4fo  o 
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0 

G 

O 

1  O  V. 
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O 
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O 

9  0  0 

O 
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O 
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O 
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0 
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O 
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O 

1)00 

0 

16  0  0 

0 
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0 
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0 

19  0  0 

I 
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I 

IO  0  0 

2 

000 

2 

10  0  0 

-  ; 
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» _j__ 
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'  4 

000 

■  4 

Io  0  0 
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o- 

0 
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CHAP.  II. 

Of  Difcompt  or  Rebate  of  Money. 

FO  R  difcompt  or  rebate  of  Money,  this  is  the  Proportion : 

As  100 it.  and  its  Intereft, at  a  /ears  end, 

Is  to  a  ioo  A. 

So  is  a  ioo//. 

To  the  prefent  worth  of  a  ioo  //. 

For  as  io(5/i.  is  to  ioo//.  fo  is  ioo//.  to  94.339^ 

Divifor.  Dividend.  Quotient. 

106)  100000000  (9  4. 3  396 

So  that  a  1 00  li.  to  be  paid  at  a  years  end,  is  worth  in  prefent  Money  94  li.  6  s.  9  d. 
iq.  And  this  is  the  difference  between  Intereft  and  Rebate  *  for  you  are  not  to  re¬ 
bate  6//.  of  a  100//.  to  be  paid  at  the  years  end,  but  5//.  13*.  id.  iq.  which  is 
lefs  then  6li.  by  6  s.  9 d.  id.  Thus  for  a  year,  but  if  you  would  know  the  rebate 
of  any  other  fumm,  and  for  any  other  time  more  or  lefs  than  a  year,  then  ufe  this 
Proportion : 

As  ico  //.  with  the  Intereft  thereof,  for  any  time  required. 

Is  to  looli. 

So  is  the  debt  due  to  be  paid  at  the  expiration  of  that  time. 

To  the  prefent  worth  thereof. 

Example,  If  a  Lcgafie  or  other  Summ  of  Money ,  as  345  li.  he  dne  to  be  paid  at  4 
Months  end  *,  nhat  prefent  Money  will  di [charge  the  Debt  I 

Say  by  the  Rule  of  Proportion, 

As  103//.  is  to  ico//.  fois  345  li.  to  334 ft*  l9s-  1  <*• 

Divifor.  Dividend.  .  Quotient. 

103)  34500.000  (3  3  4-9  5  1 

Which  Quotient  334-951  reduced,  is  334 A'.  19/.  ad.  1  q.  And  fo  much  is  to  be 
paid  for  the  345  A-  abatcing  for  the  laid  fix  Months  10//.  os.  u  d.  iq.  whereas  the 
Intereft  thereof  for  the  fame  time,  is  10//.  7/.  the  difference  being  6  s.iq.  And  ac¬ 
cording  to  this  Proportion,  is  the  following  Table  of  Difcompt  or  Rebate  Calculated. 


1 

I 


i 


l 

Difcompt 
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Difcompt,  or  Rebate,  at  VI.  per  Cent,  for 


1  I  Month. 
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CHAP.  III. 

Of  Equation  of  Payments. 

FOR  the  rcfolvingof  Qucftions  belonging  to  this  Rule,  there  arc  fcvcral  Ways 
propofed  by  fcvcral  Men,  which  (although  they  come  near,  yet  they)  do  not 
exactly  perform  the  Bufinefs  intended  Tor  aimed  at.  ) 

§1.  Equation  of  Payments  arc  of  two  kinds,  viz..  (1.)  fcvcral  equal  Payments  due  at  equi¬ 
ty}  ant  times :  (2.)  Of  fevcral  unequal  Payments ,  at  levcral  times  not  cqnidiflant. 

For  the  firft  of  thefe,  viz.,  for  Equation  of  fevcral  equal  Payments  at  equidtftam  times 
this  is  the  general  RV  LE  : 

Erom  the  whole  Amount  of  the  Annuity,  or  monthly  Payment ,  fubtraU  the  Aggregate  of 
the  fevcral  Payments ,  and  the  Remainder  {if  yearly)  multiply  by  365,  or  (if  month¬ 
ly )  by  30.416  Days:  Then  divide  that  Produd  by  the  Annual  or  monthly  Jntcnf }  of 
the  /aid  Aggregate,  and  the  Quotient  will  give  the  number  of  Days  before  the  end  (or 
Tom )  of  the  Annuity  or  monthly  Payment. 

Example  i.  If  A  be  to  pay  unto  B  iooli.  per  annum,  for  five  years ;  and  they  both  a- 
qree  that  A  f  mil  pay  to  B  the  whole  500  li.  at  one  intire  payment ,  at  6  per  cent.  Now  the 
Queflion  is,  to  know  at  what  time  before  the  expiration  of  the  whole  five  years ,  A  muft  pay  B 
this  500  li. 

According  to  the  RV  LE  : 

From  the  whole  amount  of  the  Annuity  in  tiie  five  years - 5  6  o 

Subtrad  the  Aggregate, - - - - - —  500 

The  Remainder  is - - - - 6  o 

Which  multiplied  by - - - • - - - - —  3  6  % 

The  Produd  is - - - -• - 21900 

That  Produd  divided  by  30,  the  five  years  Intereft,  the  Quotient  is - - — 7  3  0 

So  that  the  500  li.  muft  be  paid  730  days  before  the  expiration  of  the  five  years : 
Divide  730  by  3  '$  days,  and  the  Quotient  will  be  2  years •,  fo  that  A  muft  pay  unto 
iS  the  500//.  atthccnd^of  3  years. 

Example  2.  A  is  to  pay  unto  1>  62  li:  per  annum  for  four  years ,  but  they  agree  to  pay 
the  Aggregate  of  the  fcveral  fumms ,  vi7..  248  li.  at  one  intire  payment,  at  6  per  Ccnr, 
How  many  days  before  the  expiration  of  the  four  years  mttfl  this  payment  be  made  ? 

Look  in  the  Tabic  of  6  per  Cent,  for  the  Amount  of  100//.  in  4  years,  and  you  fliall 
find  it  to  be  436,  this  multiplied  by  62,  the  Annual  Payment  •,  r)ic  Produd  is  27032, 
which  divide  by  100,  and  the  Quotient  is  270.32  li.  for  the  Amount  of  62  It.  in  4  years, 
being  tints  prepared,  go  on  according  to  the  Rule ;  as  followcth  : 

1.  The  Annual  Payment  for  4  years  is - - - 6  2.0  o 

2.  The  Amount  of  that  in  4  years  is - - - ■ - - - — - - 2  7  0.3  2 

3.  The  Aggregate,  or  four  years  payment  is  —■ — - - 2  48.00 

4.  The  Annual  Intereft  of  the  Aggregate  is - - - »i  4.8  8 

Out  of  the  whole  Amount - — - - - - - 27  0.3  2 

Subtrad  the  Aggregate  - - - - - - 248.00 

The  Remainder  is  - - - - - - 2  2.3  2 

Which  Multiplied  by  355  days - *— - - 3  6  5 

The  Produd  is - - - - - * - - - - - - - 8  t  4.6  8  o 

This  Divide  by  14  88  the  Annual  Intereft, 

Divifor.  Dividend.  Quotient. 

1  4.88)  8  1  46.800  (547.5 

-  Which  Quotient  is  547  days  and  an  half,  and  fo  many  days  before  the  expiration 
of  the  four  Years,  muft  the  fumm  of  284  li:  be  paid  at  one  inrirc  payment }  or  whfch 
is  the  fame,  two  years  and  192  days  and  an  half  after  the  Agreement. 

To  prove  this:  Let  248  li.  be  put  out  at  Intereft  at  6  per  Cent,  for  1  Year,  and  172 
Days,  and  an  half  1  fay  if  the  Intereft  thereof  its  that  time ,  do  amount  unto  270.32  li. 
the  norf  is  proved  ? 

Tims 
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Thus  the  Intcrcft  of  one  Pound  for  one  Day  is  • — - •  0016438} 

Which  multiplied  by - - *5  4  7-5 

The  Produel  is - * - - - *°  ^99996925 

Which  I’rodoft  again  multiplied  by  248,  the  Aggregate,  l  68 

the  fetond  Produft  will  be - ; - f 

To  which  add _2  4  8.  _ 

The  Sunim  js  2  7  0.3  1999977680 
Exactly  proving  the  former  Work. 

Example  3.  For  monthly  Payments,  A  is  to  fay  unto  B,  100H.  a  month,  for  5  months • 
ir/y.rr  rj/nf  muff  he  pay  it  at  one  intire  payment  at  6  per  Cent. 

Flic  Imcfeft  of  1  It.  per  month  is - — - - - —  -005 

Therefore  .005  being  multiplied  by  500//.  gives  the  monthly  Intcrcft  of'?  ^ 
<00  li.  viz. .  - - - - - - - - - S 


500  li.  viz..  - - - - - - - ; - 

The  full  Amount  of  5  monthly  Payments  of  100  li.  is  — 

Th.c  double  of  the  monthly  Intereft  is - 

The  whole  Amount  - - - - - 

f  rom  the  whole  Amount - - - 

Dal  lift  Lhe  Aggregate  * - - - - - - - 

The  Remainder  is - - - - - - 


- 5  o  0.0  0 

- 5.0  00 

- 5  o  5.0  0  o 

- 5  0  5. 

- 5  o  o 

- o  o  5 


Multiply  30.416  (the  days  in  a  compleat  month)  by  5,  the  Produft  will  be  152x80 
which  divided  by  2.500  for  the  monthly  Intereft  of  500 li.)  the  Quotient  will  be 
60.832  days,  that  is  60  days,  and  about  20  hours,  which  is  2  compleat  months  be¬ 
fore  the  5  months ;  or  three  months  after  the  day  of  agreement. 

§  2.  For  Equation  of  Payments  unequal,  and  at  times  not  equidiftant,  this  is  the 
general  R  V  L  E  : 

Find  fir  ft  the  true  Amount  of  each  of  the  Sntnnts ,  from  the  firft  day  of  agreement,  to  the 
laft  day  of  'Payment ;  (as  fuppofing  them  to  be  forborn  till  the  laft  :)  Then  out  of  that 
dedtttt  the  Aggregate  of  the  refpetlive  Payments ,  and  multiply  the  remainder  (if  an - 
ntfal)  by  365,  or  (if  monthly)  by  30.41 66.  and  the  Produtt  divide  by  the  Annual, 
or  monthly  Intcrcft  of  the  fatd  Aggregate,  the  Quotient  is  the  number  of  Days  from  the 
laft  day  of  Payment ,  accounting  backwards. 

Example  1.  Jf  A  be  debtor  to  B  500  li.  to  be  paid  at  fever  al  unequal  Payments,  viz. 
300  li,  at  the  end  of four  months,  1 00  li.  at  the  end  of  fix  months,  and  100  li.  at  the  end  of  12 
truths :  Now  it  is  agreed  to  difeharge  the  Debt  at  one  intire  Payment,  sit  what  time  imtft  thtt 
Debt  be  paid,  without  damage  to  either  party  ? 

The  Operation  according  to  the  RVLE : 

Firft  the  length  of  time  from  the  beginning  of  the  contraft,  to  the  laft  day  of  Pay¬ 
ment  thereof,  is  juft  twelve  months. 

1.  Then  in  the  firft  place  300  li.  payable  after  4  months,  and  being  for-  7 

born  to  the  end  of  12  months  ;  hath  8  months  Intereft  to  account  for,  viz..  j  1  * 

2.  In  the  fecond  place  100//.  payable  after  6  months,  and  being  forborn  l  CQ 

12  months,  hath  6  months  Intereft  to  account  for;  viz..  - . . —  f 

3.  To  thefe  two  lntcrcfts,  add  the  whole  Debt,  viz..- - 5  o  0.000 

The  whole  Amount  is - - — - - -  -  - - 5  1  5.000 

4.  Then  out  of  the  whole  Amount - - - - - - - - - 5  1  5.00® 

Dcduft  the  whole  Debt - - - - -  - - - - • — 5  00.000 

The  Remainder  is*—* . . . - — - — • — — - - - l  5.000 

This  done,  the  Proportion  will  be, 

As  2  It.  (the  Intereft  of  500//'.  for  one  month,) 

Is  to  one  month  ; 

So  is  1 5  li.  ( the  Remainder, ) 

To  6  months. 

And  that  rcfolves  the  Qiieftion,  and  is  the  time  at  which  the  Payment  of  the  whole 
Debt  is  to  be  made. 

As  2.5,7.  is  to  1  month,  fo  is  15  li.  to 6  months. 

So  that  if  the  whole  I, egafic  be  paid  6  months  before  12  months  be  compleat ed, 
or  (which  is  the  fame)  at  6  months  end,  there  will  be  no  lofs  or  damage  to  citaer 
Party. 

For 
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For  proof  of  this, 

1.  The  firft  300//'.  was  ducat  4  months  end, and  being  continued  2  moilthsT  H- 
longer;  the  Intel  eft  thereof  for  2  months  is  3  li.  and  the  whole  amount  is  —  J  303 
2  In  the  next  place  100  li.  paid  at  6  months  end  is  the  time  it  was  due,  and  is7  {  0  Q 

juft  ~ - - -  — - - - — - ■ - —  '  -  x-m  -  -  L  “  '  ~  **  J 

3.  The  other  ico  //.  paid  6  months  before  its  due  time,  inuft  take  an  abate- 7  ^  7 

ment  of  3  li.  and  therefore  muft  be - * - - - — - S  _ _ 

The  Total - - - - —500 

So  that  as  in  the  firft  fumm,  there  is  an  increafc  of  3  li.  fo  in  the  laft  there  is  a  de- 
creafc  of  3  li.  which  fet  one  againll  the  other,  the  whole  amount  is  500  li.  to  be  paid 
at  6  months  end,  and  ferves  to  prove  the  former  Example. 

Example  2.  A  is  to  pay  unto  B  100  li.  per  annum  for  five  years,  and  they  agree  that 
A  fha/l  buy  it  ojf  at  the  end  of  any  of  the  four  years  ;  for  at  the  end  of  5  years ,  nothing  lefs 
*  then  the  whole  560  li.  will  fatisfie  the  Debt  ? 

fFirft  I  f4  5  1  .  6  1  2  9 

Thus  the  prefent  worth  of  |  Second  |  1  |  4  7  4  •  5  7  6  2 

the  whole  amount  *1  Third  J>  •  ’<500.0000 


560  li.  at  the 


I  Fourth 
[.Fifth 


’<  500.0000 
|  528.3018 
l 560.0000 


Which  Numbers  are  found,  by  help  of  the  Numbers  in  the  third  and  fourth  Column 
Of  the  following  Table  (at  6  per  cent.) 

And  the  Proportion  for  finding  them  is, 

As  1 00  li.  (the  amount  of  Annual  Payment,) 

Is  to  94.33962  (the  prefent  worth  of  the  firft  year ;) 

So  is  560  li.  (the  whole  amount  in  five  years,) 

To  528.3018  the  prefent  worth  at  the  firft  year’s  end. 

And  fo  of  the  reft  as  followed!, 


r  1  o  o"l  f  9  4*3  3  961'] 

|  2  o  6|  I  1  8  3 . 9  2  8  5  6  |  So  is 

As  «!  3  *  8  \.  To  4  269.49152  *>560//. 
I  4  3  6  j  I  3  5  1  .  6  1  2  9  o  1  to 

j.  5<*°J  t  43  0*7  6923  J 


r  .5  2  8 . 3  o  1  8 

J  500.0000 

<  474*57^2 
I  4  5  I  .6  1  2  9 
*  430.7690 
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A  Table  of  the  Amounts  and  Prefent  Worths  of  an  An¬ 
nuity  of  loo  li.  for  five  Tears ,  for  feven  fever al  Rates 
of  Intereft. 


The  prefent 
worth  of  the 
firfl  year,  2d 
year,  3d  year, 
4th  year,  5th 
year. 


At  I.  per  Cent. 


At  II.  per  Cent. 


I  At  III.  per  Cent. 


I  At  IV.  per  Cm. 


At  V.  per  Cent. 


At  VI.  per  Cent. 


At  X.  per  Cent. 


99^0990 
197.05-88  2 
294. 1 747  j 
3  90. 484  A 1 
4^.7 

98.03921  j 
194.23076 
288.67924 
381.48148  j 
472.72727 

97.08737 
f9i.  5-0943 
283.48623 
373.21428 
460.8695* 

9*-1  >  384 
188.88888 
278.5-  -7142 
36^51724 

45-0.00000 

95.23809 

186.36863 

273.91304 

3*8.33333 

539.99999 


The  particu-  The  Amount 
lar  prefent  of  the  Total 
worths  of  the  prelcncworth 
firfl,  feeond,  ot  all  the  five 
third,  fourth,  Payments,  at 
or  fifth  year,  the  end  of 
I  tlie  1,  2,  3,4, 

^r_5  years. 

99.00990  1 49'- )7 »42 

98.04892  j  495.42856 
97.11593 : 500.28570 
96.20986  505.14285 

.95.329*7  509.99999 

:  485.-1428  : _ __ 

98.'  3921  482.18181 
!  9**191  55  49 1. 6 3 63 5 

94.44848  501.091789- 

1  92^02241510.54543 

|  71.24579  ;  5 19.99999 


94.339*2 
183.92856 
269.491 52 
35 1.6 1290 
430.76923 

90.90909 
1 75.00000 

253.84615 

328.57142 

400.00000 


94.42206  48’8. 52 1 73 
91.97680  50^.34782 
89.72805  516.17390 
^"•*5528  5 2 9-99999 
4A  ‘.86756 

96.15384  468.00000 
92. *’3 504  486.00000 
89.68254  504.00000 
86.9458 2  j  522.00000 
84.482'’*  !  54c. 00000 

95.23809!  4*  1.99999 

9i-  *2554 ;  4^3*99999 
87-  54941  j  5°  5-99999 
84.42029  5 2 7-99999 
84.66666  549-99999 

439-99999  _ _ 

94-339*2  45*-*i5?« 
89.58894  482.46153 
85.56296  5 78’. 30764 
82.12138  534.15384 

79.15*3,3  yy 9.99999 

4_3o:-6c^23  _ 

90.90904  440.00000 
84.09090  480.00  00  o 
78.84*1  5  520.  Cop  O  0 
74.^2527  5*0  .oooool 
71.42858  j  600. 00000 
399-99999  1 


This 
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This  Tabic  and  the  foregoing  Examples  of  Equations  of  Payments,  arc  fucli  as  are 
fet  down  by  Sir  S.  Mon-haul  in  hi*  Doftrinc  of  Simple  Intcre/f. 

Here  follow  Conic  other  Rules  for  Equations  of  Payments,  which  (if  not  fo  exaft  yet) 
are  performed  with  more  cafe,  and  although  in  great Summs,  and  long  times  of  Pay¬ 
ment  they  may  differ  lb  me  Imall  matter;  yet  fmall  fumms  and  fhort  rimes  being  of 
inore’freqiicnt  ule,  and  the  difference  being  inconliderable,  I  ftiall  here  infert  the  manner 
of  making  them, 

§  Ilf.  Of  Equations,  when  the  terms  of  Payment  are  equal. 

Example  !  A  owes  to  If  400  li.  to  he  paid  at  4  fix  months,  that  is  100  li.  at  6  months, 
loo  li.  at  \z  months  iocli.  at  1 8  months ;  and  the  laft  tcoil.  at  24  months But  it 
is  agreed  to  pay  all  the  momy  at  one  entire  Payment.  Now  to  know  the  true  time  of  Payment 
is  the  (him  required. 

Here  in  this  Qucftion,  both  the  Summs  to  be  paid,  and  the  times  of  Payment  are 
equal  3  and  to  relolvc  the  Qucftion  this  is  the  R V EE  : 

Aid  one  term  of  time  if  Payment  to  the  terms  of  tune  given ,  and  half  that  number  of  icons 
thati  be  the  time  of  Payment  ? 

In  this  Quell  ion  the  terms  of  Payment  arc  four,  and  each  of  them  fix  months,  which  J 
are  24  months,  to  which  add  011c  term  more,  and  they  make  30  months;  the  half 
whereof  is  13  months,  at  the  termination  of  which  time  the  Payment  is  to  be  made. 

Example  2.  If  A  he  to  pay  unto  B  looli.  a  year,  for  five  years-,  at  what  term  of  time 
n14/i A  pay  unto  B  the  whole  500  li.  at  one  entire  Payment  ? 

Here  the  terms  of  time  are  five,  to  which  add  pne  term,  and  they  make  fix  years  3 
the  half  whereof  is  three  years,  at  the  end  whereof  A  ought  to  pay  unto  B  500/1.  at 
one  entire  Payment.  And  this  agrees  exaftly  with  the  firfl:  Example  of  the  former 
way  of  working.  . 

Example  3.  A  is  to  pay  unto  B  248  li.  at  4  equal  Payments,  viz.  62  It.  at  12  months , 
62  li.  at  24  months ,  62  li.  at  36.  months,  and  ,6 2Llj [.  qt  48  months:  At  what  time  ought 

it  to  be. paid  at  one  c mire  Payment.  . 

Add  .12  months  tpuhe  48  mopths,  and  cliey  imake  <>p  ff)e  half  ^hereof  is 

30  months,  at  the  end  of  which  time  A  is  to  pay  B  the  248  li.  at  one  entire  Payment, 
which  30  months  contain  547  days  and  an  half  3  exaftly  agreeing  with  thp  fjirpgoing 
feeond  Example.  < 

§  IV.  Of  Equations  of  Payments,  when  the  Summs  of  Money ,  or  Times  of  Pay¬ 
ment  he  different ;  as. 

Example  1.  A  is  to  pay  unto  B  400  li.  in  this  manner,  iooli.  at  3  months ,  100  li.  at 
6  months ,  100  li.  at  12  months ,  and  100  li.  at  24  months.  At  what  time  is  it  payable  at 
one  intire  payment  ? 

To  rcfolvc  this  and  the  like  Qucllions,  this  is  the  RV  L  E  : 

Multiply  the  fixer  al  Summs  by  the  times  of  their  refpeHive  Payments ,  and  add  them  all 
together,  then  divide  that  Summ  by  the  whole  Debt  ;  and  the  Oitotient  fit  all  give  you 
the  term  of  time,  for  the  entire  payment  at  once. 

C  3  )  (*3  00 

Thus,  ico li.  multi*  J  6  C  months,  )  600 

plyed  by  T  1  2  (  is  /l2°° 

C  24  )  C2  4  o  o 

-ThcSumm  3500 

This  Summ  divided  by  aco  li.  the  whole  Debt,  giveth  in  the  Quotient  1 1.25,  or  1 1. 
months,  and  a  quarter ,  at  the  expiration  of  which  time,  after  the  time  of  the  eon- 
traft,  muft  the  400//.  be  paid  at  once. 

.fyunjplc  2.  A  is  to  pay  unto  B  a  Lcgafte  of  5C0  li.  in  this  manner,  300  li.  at  4  months , 
iooli.  At  6  months,  and  10a  li.  at  1 2  'months :  At  what  time  muft  it  be  paid  at  once. 

According  to  the  Rule  before  given  : 

soo-s  C  4?  C  1  200 

i  o  o  >  multiplycd  by  6  >  is  ^  600 
100)  CUJ  I  1200 

bj  o  o  The  Summ  3000 


Which 


Which  Summ  divided  by  500,  the  Quotient  will  be  6,  and  at  that  time  ought  the 
500  li.  to  be  paid  at  once'-,  and  this  agrees  cxaftly  with  the  fame  Queftion,  wrought  by 
the  precccding  Example  1 . 

And  this  rcfolvcs  the  Queftion,  according  to  the  Intcrelt  1  able  j  tor, 

li.  li.  s.  d. 

r  3007  Cd-7  C6  o  o 

The  Intereft  of  2  1  o  o  >  in  6  >months,  is  3  o  o 

C  100)  C12  j  C  6  0 _ o 

In  all  15  o  o 

And  the  Intereft  of  500  li.  in  6  months  is  juft  15  li- 

But  to  refolve  this  or  the  like  Queftion,  more  exactly,  is  by  the  Rebate  of  the  Mo¬ 
ney,  and  not  by  the  Intereft :  And  then, 

li.  H-  s.  d.  q. 

C  3  0  o  7  C  4>  t  ,094  241 
The  Rebate  of  <  1  o  o  >  for  <  6  ^months,  is  <J  97  1  9  o 

uooi  Li  2  j  C  94  6  9  2 

485  10  10  a 

But  the  Rebate  of  500  li.  for  6  months  is  but  485  8  83 

The  difference  000  2  13 

And  thus  have  I  done  with  Simple  Intereft,  and  Rebate  or  Difcompt  of  Money  j  as 
alfo  with  Equation  of  Payments  :  And  now  1  fhall  proceed  to  Compound  Intereft,  and 
Rebate. 

CHAP.  IV. 

Of  COMPOVND  INTEREST. 

AND  of  the  Conftru&ion  and  Ufe  of  Tables  thereof  ready  computed,  from  5  to 
12  Pound,  per  cent,  per  annnmy  Compound  Intereft,  and  for  any  number  of 
years  under  31.  With  variety  of  Examples,  to  explain  the  ufes  of  them. 


Parc  II. 


Decimal  ARITHMETIC K. 


TABLE  l 

Shewing  the  hicreafe  of  One  Round  (or  20s.)  yearly ,  being  put 
forth  at  Intereft  upon  Intereft ,  at  any  of  the  Rates  here  under 
exprejfed :  Viz.  At 


V.  VI.  VII.  |  VIII.  IX.  X. 

Per  Cent.  Per  Cent.  Per  Cent. !  Per  Cent.  Per  Cent,  Per  Cent. 


1 . 1  9  1  o  1 
1.26247 

J;\L82i 

1.68947 
1.-9084 
1.89829 
2.0 1 2 19 
2.13292 
2.26090 

2- 396** 

M4°Yf 

2.69277 

2.8*43} 

3- 02**9 

3*20713 

3*399*6 

3.603*3 

3.8197* 

4.04893 

_4.29l87 
4**4938 
4.82234 
*.  1 1168 
*.41838 
.1:713  4?__ 


1. 1 4490 
1.22*04 
1  •  3 1 °79 
i-4o2yy 

1. *0073 
1.60*78 
r.71818 
1.8584,- 

12^111 

2.I048* 

2.2*219 

2.40984 

M7$n 

±21211 

2.9*216 

3.1*881 

3-  3.799  3 
3.616*2 
3.86968 
4.140*6" 
4.43040 
4.740*3 
*.07236 

*♦42743 

*.8073* 

6.21386 

6.64883 

7.JI42* 

7.6122* 


1.08000 
1 . 16640 
1.2*971 
;  1.36048 
M  6912 
r. *8087 
1.71382 
1.8*093 
1.99900 
_2.  £*892 
2.33163“ 

2 .  *  I  8  1  7 

2.71962 

2.93719 

3.17216 

3.42*97 

3.70OOI 
3.99601 
4.31*70 
4.6609* 
*.03318 
*.436*4 
*.87146 
6.341 18 
6.84847 

7 

7.98806 

8.62710 

9*  3 1 727 
10.0626* 


9.3991* 
10.24*08 
11.1671 3 
12.17218 
12.26767 


1.771*6 

1.94^71 

2.143*8 

2*3*794 

2**9374 

2.8*311 

3.13842 

3*4*227 

3*79749 

4-r7724 

4**9497 

*.0*447 

M*99i 

6.11*91 

6^2749 

7.40024 
8.14027 
8.9*430 
9.84973 
10.83470 
r  1.91817 
1 3*  xo999 
14.42099 
1**86309 
17.44940 


XII. 

Percent. 


1.2*440 

1.40492 

!.*73)i 

_L-7£2?4. 

1.97382 

2.21068 

2.4-7*96 

2.77307 

3*i°r«4 

3*470*4 

3.89*97 

1.36349 

4.88711 

.idZM 

6.13039 
6.8660*4 
7.68996 
8.61276 
9.64629 
10.80384 
12.1003 1 
13. **234 
1  *.17862 
17.00006 
19.04007 
21.32488 
23.88386 
26.74993 
29***992 
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Cursus  Mathematic  us. 


§  I.  The  Fctlrkk  or  Conftruttion  of  TABLE  I 

The  Proportion  for  the  making  of  this  Table,  is  this 
As  \ooli. 

Is  to  i  oo//'.  with  its  increafe  for  a  year,  (fuppofe  5  li.) 

So  is  1  //. 

To  1  li.  and  its  increafe  in  a  year  : 

For,  as  100//.  is  to  10$  li.  fo  is  1  li.  to  1.05. 

Here  105  being  multiplied  by  1,  produceth  only  105,  which  being  divided  by  100 
the  Quotient  is  1.05,  which  is  the  increafe  of  1  it.  for  a  year,  and  this  1.05  (with 
Cyphers)  is  the  firft  Number  in  the  Table  of  5  per  Cent. 

Then  for  the  fecond  Tear , 

As  100//'. 

Is  to  105  li.  the  increafe  of  100//'.  in  a  year  j 
So  is  1.05,  that  is,  1  li.  and  its  increafe 
To  1. 1025. 

Which  is  the  fccond  number  in  the  Tabic,  and  is  the  increafe  of  i  li.  in  2  years. 
Then  for  the  third  Tear , 

As  100//.  to  10 5//.  fois  1.1025//.  to  1.1576225//. 

Multiply  and  divide,  and  the  Quotient  will  be  1.1 57625,  which  is  the  third  num¬ 
ber  in  the  Table  and  is  the  increafe  of  1  li.  in  3  years. 

Then  for  the  fourth  Tear, 

As  100//.  to  105//'.  fois  1.(57625  to  1.2155062, 

Which  is  the  fourth  Number  in  the  Table,  and  the  increafe  of  1  li.  in  4  years. 

For  the  fifth  Number , 

As  100//.  to  105//.  fo  is  1.2155062  to  r.2762815, 

The  fifth  Number  in  the  Table,  and  the  increafe  of  1  li.  in  5  years. 

And  fo  of  all  the  reft:; 

For  as  the  Table  of  5  per  Cent  is  made,  fo  are  all  the  reft:  of  6 , 7, 8,  &c.  For, 
li. 


As  100  li. 
is  to 


.r  1 0  6 1  ! 

* 

.  0  60  0  0  1 

1  1 °7  [  | 

.07000  j 

“1  lop  )■  So  is  ’ lu  t0  ‘ 

.08000  i 
.09000  r 

1  '0  |  | 

.10000  1 

L  < ' lj  1 

L 

.12000  j 

in  each  Table. 


And  let  this  fufficc  for  the  Confirmation  of  the  Table  *  now  followeth  its  life. 

The  Ufeof  Table  I. 

Examples^  ° f  thlS  Table  (3nd  °f  311  thC  rates  under  this  Hcad ^  wil1  bcft  appear  b/ 

Example  1.  If  25  Yi.  be  put  out  for  7  years,  at  Interefi  upon  Intcreft  at  5  pcrCent.  to 
rehat  Summ  will  the  Jatd  25  lj.  be  augmented  to,  at  the  end  of  7  years  ? 

Look  in  the  Table  (in  the  firft  Column  to  the  Left  Hand)  for  7  years,  acainft 
which  (under  5  per  Cent.)  you  Ihall  find  1.4071 ;  which  is  the  increafe  of  li  in  7 
years.  *  ' 

.  Then  fay  by  the  Rule  of  Three, 

If  ill.  in  q  years  will  be  augmented  unto  1.407 1,  unto  what  will  25  li.  be  augmented 
tn  the  fame  time  ?  J  " 

As  1  li.  to  1. 4071,  fo  is  25  li.  to  35.177 

taught)P3ySr  3I Q-U0ticnt  Wi"  bC  35''775"-  0r  reduccd  (as  bcforc  is 

tcreft?  f°  miltl,wil1  25  "•  bc  a"gmcntcd  in  7  years,  at  5  li.  per  Cm.  Compound  In- 

}6oli-  he  tut  m'f°r  '6 year,,  at  8  li.  per  Cent.  (Compound  Imereti ,) 
nhat  will  it  bc  augmented  unto ,  at  the  expiration  of  the  1 6  years  ? 

Look  in  the  firft  Column  of  the  Table  for  16  years,  and  riuht  asainft  it  funder 

tsstx  “  “  S' — • >  *■* » *  “  &sst 


Then 
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Then  fay  by  the  Rule  of  Three , 

Jf  t  li.  in  1 6  years  will  be  were  a  fed  to  3.42594,  unto  vritat  will  360  li.  be  inneafed  in 
that  time  ? 

As  1  li.  to  3  42594,  fo  is  3 60 li.  to  1233.33840. 

Or  reduced  to  1233/i.  6  s.  $>d.  \  7.  unto  lb  much  will  360/1,  be  increafed,  it  be¬ 
ing  fdrborn  16  years. 

And  at  12//.  percent,  it  would  bc  augmented  unto  2106 li.  18/.  $d.  $<j. 

But  if  a  Quftion  Ihould  be  offered,  which  exceeds  the  number  of  years  in  the  Ta¬ 
bic,  the  Tables  may  be  continued  to  as  many  years  as  you  pleale,  by  the  former  di- 
reftions;  yet  without  that,  the  Tables  themfelves  as  they  are  will  doe  the  work.  As 
if  this  Queftion  Ihould  be  propounded  : 

Example  3.  Jf  327  li.  be  put  out  at  Interefi  upon  Interefi ,  at  6  per  cent,  for  5c)  years  j 
unto  what  Summ  will  it  be  augmented  at  the  expiration  of  that  term  ? 

Look  in  the  firft  Column  of  the  Table  (of  6  per  cent.)  for  half  the  number  of  years, 
vk.  25.  againft  which  you  Ihall  find  this  number  4.29187,  which  number  being  multi¬ 
plied  in  it  fclf,  (by  the  inbreviate  Decimal  Multiplication, )the  Product  will  be  18.42002  5 
which  is  the  number  belonging  to  the  50  th  year :  And  the  reafon  of  this  lieth  here: 

If  1  li.  being  put  out  for  25  years ,  do  increafe  to  4.29187 li.  what  ftall 4. 29 187ft. 
creafe  to,  in  25  years  more  ?  The  an  freer  will  bc  18.42002. 

According  to  the  Rule  given  ^Multiplication  of  Decimals,  4.29817  being  multi« 
tiplyed  by  4.29187,  ten  figures  muft  have  been  cut  off  from  the  Produift  j  but  by  the 
Compendium  in  Multiplication  of  Decimals,  you  cut  off  only  five  parts,  which  arc  as 
many  as  arc  renuifite  :  And  fo  you  fee  that  1  li.  being  forborn  50  years  (at  6 percent.) 

Will  bc  increafed  to  1 8.42002  li.  Then  by  the  Rule  of  Three,  fay ; 

If  i  li.  give  18.42002//.  what  will  327 //.  Facit  6023.34654. 

So  that  327  li,  being  (brborn  for  50  ycar»,will  amount  unto  6023  li, 6s.  tid.t  q.feri. 
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TABLE  II. 

Shewing  the  Decreafe  of  One  found  (or  20  s.)  yearly.  Or,  ( which 
is  the  fame,)  what  One  Pound  due  at  the  end  of  any  number  f 

of  Tears,  (not  exceeding  30, )  is  worth  in  prefetit  Money,  re¬ 
bating  Interefl  upon  Interefl,  at  any  of  the  Rates  here  under  j 

exprejfed:  Viz.  At 

V.  VI.  VII.  I  VIII.  |  IX.  X.  XII. 

Percent.  Percent.  Per  Cent.  j  Per  Cent.  Per  Cent.  Percent.  Percent.  { 

1  .945636  .934$ 79  .92^9 If;  .917451  .y.yoyb  .891857 

2  .907059  .88999^  .875858  .8> 7558  !  .841680  .826446  .797*9}  ! 

5  .865857  .859619  .816297  -793#32  j  *7?2iH5  -11514  .7/1780 

4  .822712  .792095  .76389?  .75*029  j  .708425’  .6.85015  .65*51# 

*  .785*26  .7472*8  .712986  .680*85  MilW  ^6 >  92^  .*67426 

~6  .74621*  .704960  .666542  .650169  j  .*96267  .*64474  .*06651 

jj  7  .710681  .66*0*7  ,.622749’  .*85490  .*47054  .*>31*8  -4* 2 349 

8  .676859  .627412  .*82009  .*40268  .*01866  .466*07  .405885 

8  9  .644608  .*91898  .*43933  .*00248  .460427  .524097  .360610 

§  10  .613913  .**8391  .*08349  .4^3193  <42241°  .38**45  -32I973  ; 

j>n  .*84679  .*26787  *47*092  *428882  .387*32  .3*0494  .287476  ( 

>,12  .**6*37  .496989  .444012  .397/13  -3***34  -3  *#630  .2*667*  j 

"13  -*30321  .468839  .414964  -367697  .326178  .289664  .229174  j 

^14  .*0*067  .442300  .387817  .340461  .299246  .263331  .204619  j 

oil*  .481017  .41726*  .362446  .31*241  .274*38  .239392  -182696  ! 

£16  .4*811 1  .393646  .338734  .291890  .2*1869  .217629  .163121  \ 

^17  .436296  .371364  .316*74  .270269  .231073  .197844  •  >4*644 

18  .41**20  .3*0343  .29*864  .2*0249  .211993  -1798*8  .130039 

^19  .39*733  .330*12  .276*08  .231712  -194489  .163*08  .11610.6 

^20  .376889  .311804  .2*8419  .214*48^  .178430  .148643  .103666 

S2/  -3*8942  .294/77  •24I*13  -1986**  .163698  .13*13°  .°92**9 

J&22  .341849  .277*0*  .22*713  .183940  .1*0181  .122846  .082642 

G23  .32**71  .261797  .210947  .17031*  .137781  .111678  .073787 

5524  .310067  .246978  .197146  .1*7699  .12640*  .101*2*  .06*882 

2*  .29*302  .232998  .184249  .146818  .11*967  .092296  .0*8823 

26  .281240  .219810  .17219*  .13*201  .106392  .08390*  .0*2*20 

27  .263848  .207367  .160930  .12*186  .097607  .076277  .046893  1: 

28  .2**039  .193630  .1*9402  .11*913  .089*48  .069343  .04/869 

29  .242946  .184**6  .140*62  .107327  .0821*4  -063039  .037383 

30  .231377  .174110  .131367  .099377  .07*371  .0*7308  _-o|3J77 
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II.  7/’tf  Fal rick  or  Conft  ruction  of  TA15LF.  II. 

I  lie  Proportion  for  the  making  of  this  Table  is  this  ;  (inftancing  in  the  Tabic  of 

5  per  Cent’) 

As  ico  it.  with  its  incrcafe  in  a  year,  is  to  ioo  //. 

So  is  1  //.  to  the  decreafe. of  1  li.  in  a  year. 

Thus,  As  105  li.  is  to  100//.  fo  is  1  li. 

Lieu*  the  third  number  in  the  Golden  Rule  being  an  Unite,  there  needs  no  Multipli- 
on,  and  therefore  the  middle  Number  mult  be  divided  by  the  firft,  (  adding  Cy*- 
phers  to  the  middle  Number, )  and  the  Quotient  will  be  the  decreafe  of  1  /;.  in  a 
year. 

Dili  for.  Dividend.  Quotient. 

As  1  o  5  )  [00.00000  (0.95238 

Which  Quotient  0.95238,  is  the  firft  Number  in  the  Table,  the  fecond  will  be  thus 
produced, 

As  105//.  is  to  100/;.  fo  is  .95238//.  to. 90703/1. 

Which  Quotient  .90703,  is  the  fecond  Number  in  the  Table  :  for  the  third  num¬ 
ber  thus  5 

As  1  o  5  /;.  is  to  1  o  o  /;.  fo  is  .9  o  7  0  3  o  0  /;.  to  .86383  li. 

Which  Quotient  .86383  is  the  third  number  in  the  Table  and  the  decreafe  of  1  li. 
in  3  years. 

And  the  fame  courfe  is  to  be  taken  in  the  making  of  the  Tables  for  the  other  Rates 
of Interefl: : 

H-  li. 

ri°6-J  f  •  94  33  9  ? 

I  1  0  7  I  j  •  9  3  4  S  8 

As  "a  1  0  ^  L  ,s  t.0  100 J  •  9  2  5  9  2  f  The  firft  Number 

.  109  r  fo  is  1  /;'.  to  1  .  9  1  7  4  3  :>  in  each  Table. 

|  1  1  °  |  I  -  90909  I 

f  1  1  2  J  £  .  8  9  2  8  6  j 

The  Ufc  of  Table  II. 

1  hefe  Tables  fliall  alfo  be  made  plain  by  Examples. 

Example  1.  If  $y6  \\,  be  due  and  payable  11  years  hence ,  what  is  that  Snmm  worth  in 
ready  Money ,  accounting  Interefl  upon  Interefl  at  6  per  Cent  ? 

In  the  firft  Column  of  the  f able, look  for  1 1  vears,  again'ft  which,  under  the  title  of 
6  per  Cent,  you  fliall  find  0.52678,  which  is  the  worth  of  1  //.  payable  1 1  years  hence. 

Then  fay  by  the  Rule  of  Three  : 

If  \W.  payable  n  years  hence,  trill  be  worth  but  0.52678  li.  what  will  546  li.  payable 

I I  years  hence ,  be  worth  in  prefent  Money  ? 

.....  1  l[-  decreafe  to  .52678  li.  what  546  li.Aafwer ,  to  287.62 1 88. 

W  Inch  reduced  is  287  li.  1  is.  5  d.  1  cj.  and  fo  much  prefent  money  will  difeharge 
t  ic  debt  ot  546  It.  due  1 1  years  hence,  at  6  per  Cent. 

Example  2.  At  12  li.  per  Cent.  Compound  Interefl  what  will  700  li.  payable  at  21  y e.n  ; 

»e.  worth  in  prefent  Money  I 

I  he  number  in  the  Table,  ltanding  againfl  21  years  under  12  per  Cent,  is  0.09256. 
^olitnRl1  Wil*  lll‘  payab*c  21  V'cnrs  lic.ee,  be  worth  prclently  :  Then  by  the 

,  lt  th  *’.‘ve  l)Ut  -°9256//.  what  will  700 li.  Anfrer,  64.79:00. 
vv'hich  reduced  is  64//.  15/.  10  d.  and  fo  much  will  fatisfic  for  the  naymcir  of 
-colt.  21  years  hence.  1 

But  it  in  the  Qucrtion  propounded,  the  years  exceed  thofc  in  the  Table,  you  may 
help  your  ielf  as  m  1  able  I.  J  3 

hvamplc  "?•  IVh.u  u  5 go  li.  due  40 year  1  hence,  north  in  prefent  Morey? 

<J  ‘J i "u"!l>c'' ln  ll'e 1  able  Handing  againfl:  20  years,  (which  is  half  the  time)  under 

fore  teSh/Vn  M5/8’|WhlC  l  mii!ti|>1,Cd  in  '!  rc,f’  O,fcording  to  the  Compendium  be- 
which  U  rL  n  Mu,{.lP1»cation>°f  Decimals,)  will  produce  in  the  Product  .0460306, 

Inch  is  the  dec  1  cafe  of  1  //.  in  40  years.  Then  fay  by  thereof  Three , 

Ard  iIim  1  *’  d^CrC3,cto  -460306/;.  what  Will  500  li.  Anfver,  23.OI  53000. 

( it  8 m  clj)  to™  f  ™  lL  payablc 40  years  hencc’ vvi11  bc  Wortl)  In  rcady  Money 
S  2 
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TABLE  III. 

Shewing  what  One  Round  (or  20s.)  Annuity ,  to  begin  prefend fy, 
continue  any  number  of  Tears ,  ( under  31,)  /s  jror/Zi, 
/;/  prefent  Money ,  accounting  Intereft  upon  bit  ere  ft,  at  any  of 
the  Rates  here  wider  expreffed:  Viz. 


V. 

VI. 

VII. 

VIH. 

IX. 

X. 

XII. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

I 

0.95238 

0.94559 

0.95457 

0.92592 

p-9‘743 

0.90909 

0.89285 

2 

1.85941 

1.85559 

1. 80801 

1.78526 

1.7591 1 

‘•7?yy3 

1.69005 

3 

2.72525 

2.67501 

2.62451 

2.57709 

2.53129 

2.48685 

2.40185 

4 

M4  m 

5.46510 

5.58721 

3*3 1212 

3.25971 

5.16986 

5.05734 

y 

4.52947 

4.21256 

4. 10019 

3-99270 

5.88965 

3. *’9078 

5.6.1477 

6 

5.07569 

4^1752 

4.76655 

4.62287 

4.48591 

4.35526 

4.1 1 140 

7 

5.78657 

5.58258 

5.58928 

5.20656 

5.03295 

4.86841 

4-><>37y 

8 

6.46521 

6.20979 

5.97129 

y  74^3 y 

5T34«i 

y-33492 

4.96765 

&  9 

7.10782 

6.80169 

6.51525 

6.24688 

5*  99  y  24 

y-7y901 

5.52824 

*3  10 

7-7217? 

7.56008 

7.02558 

6.71008 

6.41 76  y 

6.14456 

5.65022 

C  II 

8.50641 

7.88687 

7.49867 

7. 1 3896 

6.8c  519 

6.49506 

5.95769 

»  12 

8.86525 

8.58584 

7.94268 

7.55607 

7.16072 

6.8 1 569 

6.19457 

•5M 

9-?9?y7 

8.85268 

8.;;76f 

7.90577 

7.48690 

7.10555 

6.42  5  y4 

^14 

9.89864 

9.29498 

8.74546 

8.24425 

7.78614 

7.56668 

6.62816 

e  1  y 

10.57865 

9.71224 

9-10791 

8.  y  5917 

8.06068 

7.60608 

6.8  r  086 

S  1 6 
>* 

10.85776 

10.10589 

9.44664 

8.851  56 

8.51255 

7.8257!  j 

6.9739* 

^  *7 

11.27406 

ro.47725 

9.7^322 

9.12165 

8.54565 

8.02155 

7  .i  1962 

1 1.68958 

10.82760 

IO.O5908 

9.57188  I 

8.75562 

8.20141 

7.24966 

£2  9 

12.08551 

11. 15811 

IC.55559 

9.60559 

8.950  n 

8.56492 

7-36577 

§2° 

12.46220 

1 1.46992 

lo-y94oi 

9.81814  I 

9-12854 

8-yi?y* 

7.46944 

Z21 

12.82115 

1  j. 76407 

10.8555T 

lc. 0168c  j 

9.29224 

8,64869 

7.56200 

22 

15.16500 

12.04158 

n.06124 

ic.  20074 

9-44*4* 

8.77154 

7.64464 

2? 

15.48857 

12.50557 

n.27218 

10.57105  1 

9.58028 

8.88522 

7-71843 

24 

15.79864 

I2-5  5°5y 

1 1.4695  5 

10.52875  j 

1  9.70661 

8.98474 

7.78451 

ii 

1  r4-°9394 

12.78555 

Tl-l'll  l8. 

10.6-4--  j 

9-_822  5_7_ 

9.07704 

^843‘3 

26 

14.57518 

15.00516 

11.82577 

I  .80997 

9.92897 

9.16094 

7.89505 

27 

1 14.64505 

15.21055 

1 1.98671 

10.95516  1 

10.02657 

9.25722 

7-94255 

28 

1 4.89812 

15.40616 

12.157 1 1 

1 1.05 107 

10.1  1612 

9.50656 

7.98442 

29 

15.14071 

15.59071 

12.27767 

1 1.15840 

10.19828 

9. 56960 

8.02180 

—i£- 

iH 2i±L 

1 5.76482 

12.40904 

1 1.2  5 --8  1 

9.4569  r 

8.05518 
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§  III.  The  Fabric!  cr  Ccvjlrutlibn  of  TABLE  HI. 

This  Tabic  is  deduced  from  Table  II.  foregoing,  the  firft  number  (in  the  Column 
of  5  per  Cent.)  being  0.95238,  and  this  number  allb  muft  be  the  firft  in  this  Table. 

?  Then  for  the  lecond  number. 

Add  the  fecond  number  in  the  former  Table,  0.90703,10  the  firft  number  thereof, 
0.95238,  and  their  Summ  1.85941  is  the  fccond  number  in  tlrs  Table. 

Firft  Number  of  Table  II. - 0.9  5238 

Second  Number  of  Table  II. - * - - -0.9c \j_o  3 

Second  Number  of  this  Table. - - - * - - - -1.8  5  9  4  1 

Then  for  the  third  Number, 

To  the  fecond  Number  of  this  Table  add  the  third  Number  of  the  laft  Table, 
and  that  Summ  fhall  be  the  third  Number  of  this  Table  3 

Second  Number  of  Table  III.  - - 1.8  5941 

Third  Number  of  Table  II. - - - -• - — - »-• - 0-8638  3 

Third  Number  of  this  Table - - - • - 2.7  2324 

To  this  Summ  2.72324  add  the  fourth  Number  of  the  lalt  Table  0.82271,  and 
their  Summ  3.54595  fhall  be  the  fourth  Number  df  this  Table. 

And  thus  muft  you  doe  for  the  reft  of  the  Numbers  of  this  Table  of  5  per  Cent. 
And  the  fame  Rule  is  to  be  obferved  in  all  the  other  Rates  in  this  Table  III. 

The  Ufe  of  Table  III. 

The  Ufe  of  this  (as  of  thofe  beforegoing)  will  beft  appear  by  Examples. 

Example  1.  I  That  is  45  li.  per  Annum  for  24  years  worth  in  prefent  Money ,  at  6  li. 
per  Cent.  Confound  Intereft. 

Find  24  years  in  the  firft  Column  of  the  Table  towards  the  left  hand,  and  right 
againft  i  (in  the  Column  of  6  per  Cent.)  you  fhall  find  12.55035,  which  is  the  valu<f 
of  ilt-  p  '  Annum  for  24  years  3  therefore  45  li.  per  Annum  mult  be  worth  45  times 
the  fame  Summ, 

Which  is  564//.  15/.  3  d.  37.  for  the  Worth  of  45  li.  per  Annum  for  24  years. 

Example  2.  What  is  320  li.  per  Annum  for  21  years,  (at  ioli.  per  Cent.)  worth  in 
prefent  Money  ? 

Look  for  21  years  in  the  firft  Column  of  the  Table,  and  right  againft  it  (in  the  Co¬ 
lumn  under  10  pcrCent.)  you  fhall  find  this  number,  8.64869  ;  which  is  the  value,  Or 
worth  of  1  li.  for  21  years :  Therefore  320 li,  per  Annum  nnift  be  worth  320  times lo 
much 3  that  is,  2767.580,  &c. 

Which  reduced,  is  2767  li.  11  s.  7  d.  iq.  and  fo  much  is  an  Annuity  of  320  //. 
per  Annum,  to  continue  21  years,  worth  in  prefent  Money,  accounting  10 li.  pir 
Cent.  Compound  Intereft. 

Example  3.  What  is  a  Leafe  of  IT  on fe  or  Land  for  21  years ,  100  li.  being  paid  as 
a  Fine,  and  an  Annual  Kent  of  30  li.  What  I'tnc  more  mtijl  the  Tencnt  give  to  brag  down 
his  Rent,  from  30  li.  to  10  li.  a  year,  allowing  6  per  Cent.  Compound  Intereft. 

The  difference  between  30 li.  and  10 li.  is  ioli. 

Look  therefore  for  21  years  in  the  firft  Column  of  the  'Table,  and  againft  it  (un¬ 
der  6  per  Cent,  you  fhall  have  this  number,  1 1.76407,  which  is  the  worth  of  1  It.  for 
2i  years  to  come;  multiply  this  Number  by  20,  and  the  Product  fhall  give  the  pre- 
font  worth.  '  . 

This  Product  being  rcduccJ,  is  235  li.  5  r.  7  d.  2  q.  and  fuch  Fine  muft  he  pay  to 
bring  the  Rent  down  from  30  li-  to  10  li.  per  Annum. 

Example  4.  A  Landlord  demands  a  Fine,  or  prefent  Summ  of  Money ,  for  a  Lt'.tfe  of 
127  li.  per  Annum,  to  continue  7  years  ?  What  is  the  Summ,  allowing  6  per  Cent.  Com¬ 
pound  Intereft  ? 

Find  7  years  in  the  firft  Column  of  this  Tabic,  and  againft  ir  (under  6  per  Cent.) 
you  fhall  find  th£  Number  5.582^8,  which  multiply  by  the  Annual  Rent  127//.  the 
Prod uft  is  the  Anfwcr  to  the  Qtieftion  demanded. 

Which  Prod  uft  708.962  being  reduced,  gives  70S  li.  19;.  id.  37.  and  fuch  Fine 
muft  he  pay. 

Example  5.  What  is  the  prefent  worth  o/8oli.  Kent  or  Annuity ,  to  lontinue  25  years, re 
batting  at  6  per  Cent,  per  Annum  Compound  Intereft  ? 


Look 


1 2 6  Cursus  Mathematicus.  Book!, 

Look  in  the  Table  for  25  years,  againft  which  (and  under  6  per  Can.)  you  have 
this  Number  12.78335,  which  being  multiplied  by  80//.  (the  Annuity  or  Rent  pro¬ 
pounded,)  the  Product  will  be  1022.66800  •,  which  reduced  is  1022//.  13/.  4 d.  \n 
And  to  l'o  much  will  80//.  per  Annum  yearly  payments,  be  rebated  for  25  years. 

Example  6.  One  hath  a  Leafe  worth  .’5  li.  per  Annum,  more  than  the  Rent,  and  hath 
et  Leafe  of  it  yet  4  years  in  In  big  ;  the  Tenon  dc fires  to  take  another  in  Revo  fion  for  21 
years  at  the  fame  Rent ;  What  nt/tjj  he  pay  for  a  Fine ,  In  t  ere [l  allowed  at  6  per  Cent.  Com¬ 
pound  Inter  eft  ? 

The  Decimal  (landing  againf:  4  years  (under  6  per  Cent.)  is  3.46510,  which  mul¬ 
tiplied  by  15//.  the  Product  is  51.97650,  which  reduced  is  51  It.  19s.  6d.  iq.  and 
fo  much  the  Leafe  of  4  years  yet  in  being,  is  worth. 

•  Now  add  the  4  years  in  being,  to  the  21  years,  the  term  in  Rcvcrlion,  the  Sumni  is 
25  years:  Wherefore  look  in  the  Table  for  25  years,  and  againft  it  (under  6  ptr 
Cent.)  you  (hall  find  1 2*78335,  which  multiplied  by  15/i.  the  Product  will  |)C 
1 91  *75025  i  which  reduced,  is  191  It.  1 5  /.  the  difference  between  this  and  the  value  of 
the  4  years  in  being,  viz..  51  li.  1 9  s.  6  d.  1  q.  is  1 39  li.  15  s.  5  d.  1  q.  and  fuel)  Fine 
miift  lie  pay  for  a  Leafe  of  21  years,  to  commence  after  the  expiration  of  the  4  years 
in  being. 

Example  7.  A Tenent  hath  a  Leafe  of  21  years,  the  prefent  Rent  of  it  is  41  lj.  pCr  An¬ 
num  for  7  years,  and  after  that  7  years,  he  is  to  pay  50  li.  per  Annum  for  the  other  1  .* 
y*trs}  whiit  is  thc  val,te  °J'this  lMc  w  prfjcnt  Money ,  Inter  eft  being  d, /counted  at  6  ncr 
Cent  {  e  1 


Look  in  the  Table  for  21  years,  againft  which  (under  6  per  Cent.)  you  fhall  find 
this  Number,  11.76407,  which  multiply  by  50  li.  (the  annual  Rent  of  21  years'!  Wr 
Product  will  be  588.20350,  which  reduced  is  588/;.  4/.  o  d.  1  q.  and  this  is  the  true 
value  of  thc  whole  2 1  years ;  but  forafmuch  as  the  firft  7  years  pays  but  41  li  per  An 
vim,  the  difference  is  9  li.  then  look  again  in  thc  Table  for  7  years,  againft  which  vou 
have  5.58238,  which  multiplied  by  9//.  (thc  difference  of  Rent,)  the  Product  will  be 
50.24142,  which  reduced  is  50 li.  42.  \od.  this  Summ  fubtrafted  from  the  former 
leaves  537  li-  192.  i  d.  1  q.  the  true  value  of  the  Leafe  required.  * 

Example  8.  There  is  a  Leafe  to  be  taken  for  2 1  years,  at  30  li.  per  Annum,  and  100  li 
Fine  thc  Lcjjee  de fires  the  Rent  to  be  brought  down  to  10  li.  per  Annum, and  is  willin'*  to  cive 
a  Fine,  proportionable  to  the  Rent  abated ;  what  rntfi  that  Fine  be?  *  ^ 

The  annual  Rent  abated  is  20 li.  for  21  years,  look  in  the’ Table  for  2  1  years  a 
gainft  it  is  1 1.76407 i this  inultiplycd  by  20 li.  (the  Rent  abated)  the  Product  is 
235*28140;  which  reduced, is  235 /i.  5*  7*  2  q.  the  value  of  20/, \  per  Annum  for 
2}  years,  to  which  add  the  former  Fine,  100  A.  the  Summ  will  be  335  if  cs  -do* 
thc  true  Summ  to  be  paid  for  the  Fine.  35  *  5  7 
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TABLE  IV. 

Shewing  what  One  Pound  (or  20s.)  Annuity,  to  begin  ptefently, 
and  to  continue  any  number  of  Tears ,  (under  3c,)  is  worth, 
to  be  paid  for  (ill  together  at  the  end  of  the  Term  of  Tears  for 
which  it  was  to  continue ,  at  any  of  the  Rates  of  Compound  In- 
ter  eft  here  under  expreffed :  Viz.  At 

VE  I  VII.  VIII.  IX.  X.  XII. 

percent .  Per  Cent.  \  Per  Cent.  PerCent.  PerCent.  Per  Cent.  Percent. 


2  2.05000 

3  3-»>2f° 

4  4.31012 

je 

tA  6  6.80191 

3  */  8.14200 

§  8  9.64910 

^  9  H.026f6 

•g  10  12.5^-89 
^11  14.20678 
y  ri  15.91*712 
§  *3  17-71298 

814  19.59863 
l*f  21.5^856 
^16  23.65749 
■517  25.84036 
^18  28.13238 
{2  1 9,  3 5?  900 
520’ jj.°659f 
3w»92f 

^23  41.43047 
1 24  4-M<>*99 

2  5  A "•.72709  j 

26  51.11345 

27  54.66912 

28  58.40258 

29  62.32271 
66. 1 188  « 


3.18360 

4.37461 

5.63709 

6.97531 

8.39383 

9.89746 
H.49131 
13. 18079 
J4.97164 
16.86994 
18.88213 

2  I.01506 
23.2 25961 
25.67252' 
28.21287 
30.90565 

3  v7f999 

39.99272 

43.892281 

46.99582 

50.81557! 

54.864511 

59.15638 

63.70576 

68.52810 

73.63979 


2.0700c 

3.21490 

4-43994 

r-7f?73 

7-I5329 

8.65402 

10.25980 

11.97798 

i.T?il44 

r) -78 3 59 

17.88845 

20.14064 

22.55048 

25.12902 

27.88805 

30.84021 

33.99903 

37-37896 

4;;99T49 

44.865171 

49.00573 

f?-436l4 

58.176671 

_^TM9°3  ■ 
68.67646 ! 
74.48382' 
80.69769 

,87-34652 

().i.46o”'S 


10.63662  H.02847. 
12.48755  13.02103 
14.48656  15.19292 
16.64548  17.56029 
17.97712  io.  14071 
2i:%2<r  ^2.95338 
24.H492  26.01918 
2^X52  r*  .  29.36091 

30.32428  i3*00339 
33.75022  36.97370 

37.45024. 4J-301 33 

41.44626  46.01845 
45**76 196  1601 1 

56,76454 
55.45675  62.87333 
60.89329  69.53193 
66.76475  76.78981 
*73.10593  84.70089 

79.95441  93-32397 
'87.35076  100.72313 
95.33882  112.96821 
103.96593  124.13535 
1 1  :.28j?.  i  136-30753 


9.48717  10.08901 

11.43588  *2.29969 
*3T7947  I4-77f6f 
^■93742  I7.f4g73 
18.531*6  20.65458 
21.38418  24.133*3 
24.5227*  28.02910 
27.97  t<yH  3^39260 
3  *-7-2,48  ,37.27971 

,  3 f  94972  42,7n28 

40.54470  48.88367, 

4fT9917  5  T7497 1 
51.159:9  63.43968 
57.2-499  72,052/14 

64.00249  « 1.69873 

71.40274  92.50258 
79.54302  104.60289 
88.49732  118.15524 
98.3.3705  i33.33387 
109.18176  150.33393 
1 2 1.09994  169.37400 
134.2.993  190.69888 
148.63092  2 14.58275 
164.49402  ’-.41.33268 
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Cursus  MathemAticus. 

§  I V.  fhe  Fabrkk  oir  Confhutim'of  TABLE  IV. 


This  Table  is  to  be  gathered  out  of  Table  I.  which  flltws  the  incrcafe  of  one  Pound, 
(or  20  s.)  yearly,  reckoning  Intereft  upon  Intereft  at  the  fcvcral  Rates  in  that  Table’ 
cxprefled. 

One  pound  Annuity,  to  be  paid  for  at  the  end  of  one  year  is  ,  i.o  o  o  o  o 

And  that  is  the  firft  Number  in  this  Table,  to  which  . if  yoirfcdd  the  firft  Number  in 
Table  I.  which  is  1.05000,  the  SUmm  will  bfc  2.05000;  and  this  is  the  fecond  Num¬ 
ber  in  this  Table. 

To  this  add  1.10250,  (the  fecond  Number  in  Table  I.)  and  the  Summ  is  5.15250; 
and  that  is  the  third  Number  in  this  Table.  1 

To  this  add  1.15762,  (the  third  Number  in  Table  I  )  and  the  Summ  is  4.31012; 
and  that  is  the  fourth  Number  in  this  Table. 

So  that  the  firft  Number  of  Table  I.  added  to  the  firft  Number  in  this  Table ,  ma- 
keth  the  fecond  Number  of  this  Table. 

The  fecond  number  of  Table  I.  added  to  the  fecond  Number  of  this  Table,  maketh 
the  third  Number  of  this  Table. 

Alfotbe  third  Number  of  Table  I.  added  to  the  third  Number  of  this  Table,  maketh 
the  fourth  Number  of  this  Table,  &c. 

And  as  this  Column  of  5  per  Cent,  is  made,  fo  muft  all  the  other  Columns  be  pro¬ 
duced,  according  to  their  relpeftive  Rates. 

The  life  of  Table  IV. 

Example  1.  What  will  an  Annuity  0/25  li.  per  Annum,  payable  yearly,  he  augmented 
unto  in  9  yean ;  the  purchafe  Money  being  all  that  time  forlorn  at  6  per  Cent.  Compound 
Intereft  ? 

Look  in  the  Table  for  9  years  in  the  firft  Column,  and  againft  it  (under  6  per  Cent.) 
you  lhall  find  11,49131,  which  (hews  what  one  Pound  Annuity  will  amount  unto  in 
that  time.  Wherefore  by  the  Golden  Rule  fay. 

As  ili.  Is  to  11.49131,  in  pycafs,  So  is  25  li.  To  287.2828  in  9  years. 

Which  is  287  li.  5  s.  8d.  fere ;  and  fo  much  will  an  Annuity  of  25  li.  per  Annum 
be  augmented  unto  in  9  years,  the  Purchafe  Money  being  forborn  all  the  time. 

Example  2.  A  Gentleman  put  his  Son  out  Apprentice  for  7  years, and  at  the  fame  time  let- 
teth  an  Annuity  of  57  li.  per  Annum,  for  7  years ,  forbearing  the  Money  all  the  time  to 
raife  a  flock  for  his  Son ,  againft  his  Apprcnticeflhp  be  expired:  Vnto  what  will  this  57  li.  per 
Annum  be  augmented  at  the  7  years  end,  at  8  pcrCent.  Compoic  d  Jnterefl  ?  .  *  1 

Look  in  the  firft  Column  of  the  Table  for  7  years,  and  righr  againft  it,  you  lhall 
find  (in  the  Column  under  8  per  Cent.)  8.92280  which  is  the  Amount  of  1  li.  forborn 
7  years.  Thus  by  the  Golden  Rule  fay, 

As  1  li.  is  to  8.9228,  So  is  57  li.  to  508.5996,  Which  is  508  li.  12  s.  fere  :  and 
fo  much  will  the  Annuity  be  augmented  unto  in  7  years  for  the  Son’s  ftock. 

Example  3.  If  an  Annuity  of  60  lit  per  Annum,  be  forborn  7  years.  How  much  will  it 
amount  unto ,  when  that  time  expires  ? 

Look  for  7  years  in  the  firft  Column,  and  againft  it  (in  the  Column  under  6  per 
Cent.)  you  lhall  find  8.39384,  which  multiplied  by  60 li.  The  Product  is  503,6304.0, 
and  anfwers  the  Queftion.  * 

Which  reduced,  is  503//.  12/.  7  d.  17.  the  value  of  the  60 li.  Annuity  forborn 
7  years. 


Example  4.  A  did  owe  unto  B  i86li.  and  upon  Covenant  to  pay  unto  the  f  aid  B  a  Rent 
of  20  li.  13  s.  4d.  per  Annum,  untill  the  Debt  Jhould  be  cli  [charged:  But  after  this  con¬ 
trail,  they  mutually  agree  to  refpite  the  payment  nntill  the  lafl  were  due ,  with  this  provift 
to  pay  it  all  in  then  ;  allowing  Jnterefl  upon  Jnterefl ,  the  forbearance  at  6  Der  Cenc  *  *  ’ 

Firft  fay  by  the  Rule  of  Three , 

As  20.666,  the  Decimal  of  20 li.  13  s.  4  d.  Is  to  1  year:  So  is  i86li  To  o  vears 
Which  Rent  is  to  be  refpited  during  the  aforefaid  Term.  9  y 

Now  if  you  look  in  the  Table  againft  9  years,  and  under  6  per  Cent,  you  lhall 
find  11.49131,  winch  being multiplyed  by  20.666,  the  Decimal  of  20 //.  13,,  w 
the  Produft  will  be  237.478,  which  anfwers  the  Queftion.  3  * 

k  J37"'  9''  ^  ^  aDt,fOT(b  «*** 


Example 
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Example  5.  A  was  to  pay  unto  B  at  the  end  of  5  years  200  li.  fur  the  fat  is  fall  ion  of 
which  Debt  A  was  content  to  make  B  a  I,cafc  of  35  li.  a  year  for  the  fame  time.  Which  of 
thefe  two  gained  by  this  contrail ,  Jnterefl  being  allowed  at  6  per  Cent. 

Look  in  the  Table  for  5  years, againft  which  (under  6  per  Cent.)  Hands  this  Number 
5.^709.  This  multiplyed  by  35  (the  Annual  Rent)  produced!  197.29815,  which  be¬ 
ing  reduced,  is  197//.  5/.  \id.  37.  which  being  fubtra&ed  from  200  li.  the  re- 
maindcr  will  be  2 //.  \\s.  od.itj. 

And  fo  much  did  Again  by  the  contrail  made  with  B. 


C  u  ii  s  u  s  Mathe  matic  us.  Book  I, 


TABLE  V. 

Shewing  what  Annuity  to  continue  any  number  of  Tears ,  (under  31,) 
One  Pound  (or  20s.)  will  pure  ha fe :  Or ,  (which  is  the  fahie 
in  ejfett,)  what  yearly  Payment  is  equal  to  a  Summ  of  Money 
due  at  prefent ,  at  any  of  the  Rates  of  Compound  Intercft  here 
i  under  exprejfed:  Viz.  At 


V. 

VI. 

VII. 

VIII. 

IX. 

X.’ 

XII. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

I 

1.05000 

1.06000 

1.07000 

1.08000 

1  .09000 

1. 10000 

1*12000 

2 

c.  5  3780 

0.54543 

0 

0 

0.56076 

0.56846 

0.57619 

O.59169 

3 

c.  3672  I 

0.3 -4 1 1 

0.38105 

0  38803 

0.39505 

0.402 1 1 

0.4^35 

4 

c .28209 

0.28859 

0.29519 

0.30192 

0.30866 

0.3154- 

O.32923 

* 

0.2309-7 

0.23-39 

0.24389 

0.25045 

9 

0.363-9 

O.27741 

6 

0.1970  I 

c.20336 

0.20979 

0.2163 1 

0.22291 

0.22960 

O.24322 

7 

0. 1728  I 

0.179 1 3 

0.18555 

0.19207 

0.19869 

c.20545 

0. 2191  I 

8 

O.15472 

c.  16103 

0.16476 

0.1740 1 

0.18067 

c.  18744 

0.20130 

^  9 

0. 1 4069 

c.  14702 

0.15348 

0.16007 

c.  16679 

c.  17364 

O.18768 

IO 

0. 1  2950 

0. 1 3586 

0.14237 

0.14902 

0.1 5582 

0.162-4 

O.I7698 

C  l  | 

O.I2038 

0.12679 

0.13335 

0.14007 

0.14694 

0.15396 

O.1684I 

<  12 

0. 1  1222 

0. 1 1927 

0.12590 

0.13269 

0.13965 

0.14676 

O.16143 

•5M 

O.I0465 

c.  1 1296 

0. 1 1965 

0.12652 

»■')!!« 

0.14077 

0.15567 

*Sf4 

0. 10 1 02 

0.10758 

0.11434 

0.12129 

O 

OC 

4- 

0.13574 

O.I5087 

£  If 

,0.0^634 

0.10296 

0.10979 

0. 1 1682 

0.12405 

°»ni47 

O.I4682 

8  16 

0.09226 

0.09895 

0.10585 

0.11298 

0.12029 

0.12781 

O.I4339 

0.08869 

0.09444 

0.10242 

0.10962 

0. 1 1704 

0.12466 

O.I4045 

0  18 

0.08554 

C.09235 

0.09941 

0.10670 

O.II42I 

c.12192 

O.I3793 

0.08274 

C.08962 

0.09675 

0.10412 

O.III73 

0.11954 

O.I3576 

£  20 

0.08024 

0.08718 

0-09419 

0.10184 

O.IO954 

0,1 174T 

O.I3388 

Z2~l 

0.07799 

0.08500 

0.09228 

0.09983 

O.I0761 

0.11562 

O.I3224 

22 

0.07597 

0.08304 

0.09040 

0.09803 

O.IO590 

0.1 1400 

O. I 3081 

21 

7- 

r- 

0 

d 

0.08127 

0.08871 

0.09642 

O.I0438 

0. 1 1257 

O.I2995 

24 

0.07247 

0.07967 

0.08718 

0.09497 

O.I0302 

0.11126 

O.I2846 

11 

0.07097 

0.07822 

cc 

I 

0.09367 

O.IOl8o 

0. 1 1016 

O.I2750 

26 

0.06956 

0.07690 

O.08456 

0.09250 

0.1007 1 

0.1091 5 

O.I2665 

27 

0.06829 

p 

b 

CN 

O.08342 

0.09144 

0.09973 

0.10825 

O.I2509 

28 

0.06712 

0.07459 

O.08239 

0.09048 

O.09885 

0.10745 

O.I2524 

29 

0.06604 

0.07357 

0.08144 

0.08961 

O.09805 

0.10672 

O.H454 

—12 

0.06506 

0.07264 

O.08058 

0.08882 

O.09-3  1 

0.10607 

0.1 1414 

§V.  The 
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§  V.  The  T'alrkk  or  ConflruHmi  of  T  A  B  L  F.  V. 


Tliis  Table  is  deduced  from  Tabic  III.  and  the  Numbers  in  this  Table  are  from 
thence  thus  iound  : 

To  1  /1.  add  a  competent  number  of  Cyphers,  fo  many  as  that  you  may  have  fix  fi¬ 
gures  in  your  Quotient:  This  i  //.  with  Cyphers  muft  always  be  j  our  Dividend,  and 
tj,c  numbers  in  l'ablc  111.  always  your  Divifor. 


r  Firft  ■} 
So  if  you  divide  |  Second  | 

1  //.  with  Cy  ^  Third  )> 
. .  pliers,  by  the  |  Fourth  | 

•  l  Fifth  j 


Number  in  Table  III. 
the  Quotient  will  be  the 


f  Firft  n 
I  Second  | 

<{  Third  }>Numt>er  in  this  Table  V. 
1  Fourth 
[Fifth  j 


Example,  In  the  Column  of  5  per  Cent. 

To  1  li.  add  ten  or  more  Cyphers,  and  fet  that  down  as  a  Dividend;  then  take  th6 
full  Number  of  Tabic  111.  (under  5  per  Cent.)  which  is  -95 7  and  fet  that  down 
as  a  Divifor,  end  by  it  divide  1.0000000000,  the  Quotient  will  be  1.05000  which  is 
the  Gift  Number  in  this  T ‘able  under  5  per  Cent. 


Divifor.  Dividend.  Quotient. 

.952  j8)i.oooooocooo(  1. 05000 


For  the  Second  Number, 

Divide  1 //'.  with  Cyphers  by  1.85941,  the  Second  Number  in  Table  III.  the  Quo¬ 
tient  .53780  will  be  the  Second  Number  in  this  Table. 

Divifor.  Dividend.  Qttoticnt. 

1. 8  5941  )i.oooooooooo(.5  378o 
So  Iikewifc  for  the  Third  Number. 

One  Pound  with  Cyphers  divided  by  .27232^11  give  in  the  Quotient  .36721  ferefor 
the  Third  Number  in  this  Table. 

Divifor.  Dividend.  Quotient. 

.2  72325)I.OOOOOOOOOO(.3<S7  2  1 

And  fo  for  the  reft  of  this  and  the  other  Rates. 

The  Ufc  of  Table  V. 


The  belt  Precedent  for  the  Ufc  of  this  Table  (as  of  all  the  reft)  will  be  by 
Examples.  . 

Example  1.  What  Annuity  to  continue  25  years,  will  450  li.  pnnbajc ,  that  I  may  ha  ve 
81i.  pcrCcnt.  Compound  Inter  eft,  for  my  Money? 

Look  in  the  firft  Column  of  this  Table  for  25  years,  again!!  which  (and  under  8 
percent.)  you  ftiall  find  this  Number  .09368,  which  is  the  Annuity  which  1  li.  will 
purchafc  for  25  years.  Then  fay  by  the  Rule  of  Three, 

If  1  /;.  will  purchafc  0.09368.  what  450  ?  Anfwer  42.15600,  or42/i.  3  s.  i  d. 

Example  2.  One  hath  325  li.  lying  by  him ,  with  which  he  would  pttrchaje  an  Annuity  for 
9 years,  and  would  have  10  li.  per  Cent,  fur  his  Money  j  What  Annuity  for  that  time  will 
that  Summ  purchafc  ? 

Again!!  9  years  (under  10  per  Cent.)  there  Hands  tliis  Number  0.17364,  the  Annuit  y 
that  1  li.  will  purchafc  for  that  tune:  Then, 

If  1  li.  purchafc  o  17364,  what  23 5  ?  Anfwer  56.43300,  or  56//.  S  8 d.  fere. 

And  Inch  Annuity  will  325  li.  purchafc  for  9  years,  at  10 /;'.  per  Cent. 

Example  3.  One  owcih  365  li.  which  he  cannot  pref  ntly  pay ,  but  agrees  to  pay  the  fame 
fimm  with  Compound  Intereft  at  6  per  Cent,  in  9  years  time ,  by  equal  yearly  payments ; 
Ho:  i>  much  Money  mu  ft  he  pay  yearly  ? 

Look  in  the  'Fable  for  9  years  in  the  firft  Column,  and  again!!  it  (under  6  per  Cent.) 
you  Ihall  find  o.  14702.  Then  lay  by  the  Rule  of  Proportion, 

As  1  li.  is  too  14702,  fo  is  365  to  53.72800. 

Which  reduced  is  53//.  14 s.6d.  37.  and  fo  much  mul!  lie  pay  annually  todif- 
charge  his  Debt  of  365  //.  in  9  years  time. 

Example  4.  What  animal  Payment  will  diftharoe  450  li.  due  5  years  hence ,  accounting 
Intereft  upon  Intercft ,  at  6  per  Cent. 

T  2  1.  Seek 
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- ;":cTk  ,"^11  what  450 /Uuc  the  end  of  $  years  is  worth  in  ready  money y 

Jy^.ihindittobe 

,  .  .  A8  '  Lrs  TnThc  fir’ll  Column  of  this  Tabic,  ami  againft  it  (  under  6  k r 

rinou  Mil  find  'chi  Number  o  73739,  and  fuel,  an  Anmmy  will  .  ft.  purchalc  .or 
^  .  Thrn  fnv  opnin  i)V  the  Rule  of  d  IlfCC, 

S  years-  as*i /l.  to  7.23739,  f°  33^-767  to  79.82642313. 

Which  reduced,  is  '«'•« i  *»•  and  fuch annual  Payment  w,U  chfchargc  the 

fciyLVtX  fosww  wiSJaeitfH  due  at  n  years  , W,  /»- 

,C' ^  "fncl  out  bf  ;raWcTlCwbat  *o«.  due  7  years  hence  is  worth  in  prefent  Money, 

an2  Toiali,.fifhilt' Table  'unde3?' s’per  Cent.  what  one  round  will  putchafe  for  7  years, 
which  you  will  find  to  he  ..9207  :  Wn  fay  by  the  Ru  e  of  1  hrcc 

*  As  1  /*.  to. 19207,  fo  198.3866  to  38.104114262. 

Which  is  38  H .  6  j.  i  d.  and  fuch  annual  Payment  will  diicliargc  a  Debt  of  340  /?. 

d  AndMjArfwe^'to  this  Queftion  maybe  proved  by  Table  111.  for  if  you  look  into 
tint  Table  (under  8  per  Cent.)  againft  the  feventh  year,  yon  fhall  find  the  value  of 
one  Pound  Annuity  aUhe  end  of  7  years  to  be  8.9228-  which  known,  then  lay  by  the 

Ru  ft  oflhrce,_  tog922^  f()  28.104  to  339-994  i  or .339  >9  J°^  3.7- 

Which  fiiould  have  been  340/1.  the  difference  arilmg  only  in  the  Unites  place  of 
the  Fraction  .104,  which  makes  the  Summ  too  little  by  r  xd.  whcicus  if  it  liad  been 

.10s  it  would  have  been  3  <7.  too  much.  .  ,  c  f 

Example 6.  What  Anmmy,  Rem ,  or  Penfton,  mil  250I1.  pre/m  Money  purehafe,  for  4 
Leafe  of  7  years,  bnertft  allowed  at  6  perCent.  per  Annum  ?  . 

Look  for  the  feventh  year  in  the  Table,  and  right  againft  it  (under  6  per  Cent.)  you 
fhall  find  this  Number  .17913,  which  multiplied  by  250/1.  the  Produft  will  be 
44.78250  y  which  reduced,  is  44//.  15  '•  7  *  3  7*  and  fuch  an  Annuity  for  7  years  will 

25Exami)licC7.aOw  iwrlSw/*/  *  Leafe  for  25  ye.rrr  41  10  li.  per  Annum,  and  paid  a  Fine 
of  1  50  b.  How  much  was  the  annual  Rent  of  this  Leafe  valued  at.  Money  being  at  6  per 

^  Look  in  the  Table  for  25  years,  againft  which  (  under  6  per  Cent.)  ftands  .07822, 
which  multiplied  by  1 50  li.  the  Produft  will  be  1 1  -73300 ;  which  reduced,  is  1 1  It.  14  /. 
8  d.  and  fuch  an  Annuity  will  1 50  li.  purchafc  for  25  years. 

Example  8.  There  is  a  Leafe  of  25  years  to  tome.  Jet  at  10  li.  Rent  per  Annum,  and 
I  50  li.  Fine  demanded ;  the  Tinent  is  willing  to  give  100  li.  Fine,  and  an  advance  of  Rent 
during  the  time  for  the  50  li.  abated  of  the  Fine  y  IV hat  muft  bi  the  annual  Kent,  at  6  li. 

^Thcre  is  no  eflential  difference  betwixt  this  and  the  laft  Example ;  for  the  Fine  being 
diminifhed,  the  annual  Rent  muft  be  increafcd  y  therefore  take  the  difference  between 
1*0/1.  (the  Fine  demanded,)  and  looli.  (the  Fine  offered, )  which  is  5 eh.  then  the 
Decimal  againft  25  years  .07822,  being  multiplied  by  50,  the  Produft  will  be  3.91 100  y 
which  being  reduced,  is  3  It.  1 8  /.  id.  3  q.  and  fuch  muft  be  the  advance  of  Rent  for 
the  50 /*.  abated  in  Fine;  which  added  to  the  fixed  Rent  10 li.  is  13  li.  18  >.  2.  iq. 
and  fuch  muft  be  the  annual  Rent. 

Example  9.  A  Per fon  giving  over  Trade,  commits  the  fame ,  with  his  Goods  in  the  Shop, 
and  Leafe  of  his  Honfc  for  his  term,  all  being  valued  (or  appeal  fed)  at  1658  b.  and  this 
Money  the  Per  fin  giving  over  is  willing  to  take  of  him  to  whom  he  ufigntd  in  7  years,  by 
equal  annual  Payments',  at  6  perCent.  per  Annum  ;  What  annual  Rent  will  difibarge  the 
Debt  of  1685  li. 

This  annual  Rent  will  be  eafily  difeovered  by  this  fifth  Table  y  for  againft  the  fe¬ 
venth  year  you  fhall  find  this  Number  .  17913,  which  multiplied  by  1658,  prochiccth 
296.999  y  which  may  very  well  be  called  297  h-  and  liich  annual  Payment  muft  he  paid 
for  7  years,  for  the  l.eale  and  Wares  in  the  Shop. 

Example  to.  A  Latent  took,  a  Leafe  of  a  Honfc  and  Land  for  the  term  of  it  years ,  at 
160  li.  Fine,  and  1  <S  li.  Rent  per  Annum,  at  7  years  end,  the  Leffe  was  refilled  to  put  it 
ojf  y  What  annual  Rent  or  Annuity  muft  he  fet  the  Tenent  at  to  withdraw  his  farmer  Fine , 
or  refer  vim;  the  fame  Rem ,  prvpofe  another  imyot  tiunal  for  the  years  to  come,  at  6  per  Cent. 
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- -  ,  r  r.  o  nmnortional  Rent,  Y°L1  muft  (by  Table  V.)  find  wliat 

Firft,  For  the  ini  poling  a  p  i  0  Uccimal  landing  againft  21  years  is  .08500, 

,60//.  will .pur<  loi  2'  y  Produl  isV3.6000Qi  which  reduced  is  ■}«.  ■»/.  and 
which  multiplied  by  ,6°>  *'  c  ...  chalc  for  z,  years :  this  added  to  16  It.  per  An- 
Hich  an  annual  I  ciilion  1 60 I  .  P  is  ,9  ,  2  /.  and  lb  the  Tenent  putting 

mm,  (the  Rent  ot  the  Tone.  ’  81 '  °  docs  CHaiy  favc  hin.rdf. 

touch So  differ  what  Fine  mult  be  hnpoCed,  the  old  Rent  referved,  and 
yct'i  proportional  | part  ( or  the  firft  Dcci,ml  in  Table  111.  is  9.2949S  .which 

or  others  of  the  tike  nature. 

In  the  folntion  of  the  f»«°wi"8 G"15  as 

*  u 

Cent,  per  Annum  {  Table  111  where  the  Number  ftanding  againft  the 

This  Queftion  is  referable  by  IMeUL  thg  fcy  h  y  r  u 

28th  year  (m.dei  S  perCu.t.)  s  •  5  .  5844^1  y  which  multiplied  by  the 

s’i:  h  233//.  ■  j<-  9* 

Annuity  40//.  the  lioduct  is  j-ss  ®  4  j 

prefent  Money.  ,«  8  per  Cent.  L  tenth  year  6  7 1 008,  fubtrafted  from  the  Nmn- 

1«  Table  111.  the  Number  againttthe  year  -7  *  ial<S3T  the  Remainder  is 

her  (or  Uccimal)  Handing  aga unit  tl ^  f  t  ^  ^  |Jl  635l5.  which  re- 

IS’i  r“  r  1“  . U  fo»..V»  sr‘-  r  a—.  1“  •  »• 

tjarJc/A  r-^f’vxuizsfjrcsr*' 7 

inn/,  after  the  2 1  years  are  expired,  north  l «  pie/  y  I  n  fin(1  tl,is  Num- 

j  Look  in  Table  111.  “nd  ^fea'nll  21  yxars,  under  °  per  Cwo  i  oi  prodl,a  ,s 

her  8.64869 1  which  imilt.pl.ed  1,  .00  fb! »  ^  va,uc^f  .Co  «.  ior2,  years. 

86486900,  that  is  864/1.  17 -0  3  1  •  7  oueftion  namely.  To  find  the  worth  of  1  20  li. 

Then  to  anfwcr  the  fccond  par  Lefaid  Table  111.  for 

W  Amtm,  for  y  yc.irt.ttt  Rcierfwtt,  aft  ^  aII(i  alio  for  the  Number 

the  Number  ftanding  againft  18  ye.  s,  R6  fubaaft  the  latter  from  the  former, 

anlwers  the  whole  Qudtion,  making  943  J.  1  •  7  {E/.'./r  is  a  Leafe  of 

Qiicttion  4.  If  700  U.  rm  *  .o  per  Cent  ? 

tlx  /ante  heintjjes  north  for  1  <,  )t.m,  ill '  •  (  j  I  un(]e'r  10  fcr  Cent.)  ftands  tills 

SL"SSKi£S 

— » “  c..n 

Which  Qtioticnt  being  reduced  is  l8fl  Jere‘  3 

^K*,.  If  a  leafe  far  7  yr.rn  he  vorth  45  li.  a-h.„  Jim// .,  leafe  for  2,  ,r.,r  Of 

!\fZ  Table  i«!  fo.nti.c  Number  Handing  againft  2,  years,  and  1 

yeanwhich  arc  *?o!o  1  hf  and  5.20636  1  then  llate  your  Ciicftmn  thus  ^ 

As  5.20636  to  45  li.  fo  10.0168  to  86.57  9  /a  ^  v II  Shewing 


book  i. 
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,  ■  ,  .  I -r  hr.-rM  TnHcs  «>v  lr  7"  ’  '7 

$  VII.  Slnvniz  ?0'  .h  ' '  -  '  :  k  fim,  ,/y£. 

'  »f  Lr4^  Amines,  6*c.  i  /  - 

i)lcs  tire  t.iXuUu'l  Jor. 

, i n  vfiions  of  that  kind  wrought  by  the  Table  ci 
1  ni  .U  inftancc  in  two  or  tine,  Q_ea ion, 

O  /O-  Cm  oi.lv  ,/  .60  li.  per  Ar.r.uni  *«*/•  />  * 

(jn  Jlion  i.  b  >■<“  i'  *'  ‘ (- l 


'■  l’-.  Cwv- ’i'Tvi  or"'/'  yc.irs  (which  is  the  half  of  CO  vnrs,)  »"<' the  Nun 
",t!:a.k  f,  <  -  ,+■!  "’which  Number  «hi|M  W  ■(  f  ,  |m*l« 
«>•«  N""'iKr «*  l"!,lc  101  ,hc  va,uc  ul  1 " 

r.  years,’  lil  the  Table  been  continued  fo  t  r._  _ _ _ _ 3  2.9  «*  y  c 

The  Number  lor  Oo  years,-  *  ^ _ _ _  i. 

An  Unite  fubtradlcd, - '  ' 


There  remains - *  —  ' _ /ifi- _ _ _ _ i  i  .y  8  o  o 

l‘hWh^(",,.:!  h.urfn.)  tbc^jvmwmiK——  5  id  :  *  7 

Thir/tC:  >>?  »*  5  *  5  -  -  7 

.4  ->  . . . . <»  w 

of  >oo/(.  fr  worth  lot  Ml".  iu(t  ,  6  pcr  c.-nt? 

Qudlion  1.  II  "M>  /  5  •  |  1 '  iin|,  ,  k,,.^  (which  is  ilic  hall  of  so  years,) 

is  imU.ipi.cd  k'|VU-,^<kSu,cU.  which  rs  the  r-rboUt  N.,m- 

I J- lor  vV,s  or  lU  value  ol  .  h- Annuity  lot  v>  yvnr»_> _ 

1  he  Number  tor  5  >  years,-—  _ _ ,  -  ,  ,  n  ,  7  00 

An  Unite  fubtraded  and  two  l/>pneis  added, _ _ _  I .J o  3  ^  s  3  4 

Which  h^mccl  is .  Ux/i  a  9  '>■  '-‘I-  **  *bat  is  the  value  ol  an  Anoint,  ot 
HoTW  Annum  /or  4c  M  to  *r  ,u«  /or  u» 

m  lire  Number  in  lhGl7,k  ^inlt  00  yens,  (the  half  ol '.(0  is—  '7  •  ?  5 

r ; ?  1  & ” 
will  .^p-3  o  o  ,'  T  t  i  o  <-  0  ' 
Which  reduced,  is  3095  «•  i  ■'•  Mu  ^  tbc  value  of  the  Annuity  to  be  \\.u\  all  jf> 
gctlicr  at  the  expirat  ion  of  the  T o  yem;  f„,,lnil:ir  m  ft#  0f  them,  al- 


And  thus  have  1  done  with  thefc  five  Tables,  and  the  particular  llfcs  of  them,  al- 
thouch  many  more  Qiicllions  than  thclcwhnhl  have  inltanccd  linnay  be  relolvcd  .w 
!&  ind  indeed,  1  have  been  the  brief- r  in  il.em,  bccaulc  bv  lab  el,  all Qi.cl  tons 
of  the  like  nature  may  he  refolvcd  without  the  other  lour  ;  and  for  that  reafbn  1  hare 
n'ldcd  a  Table  of  the  fame  kind  for  the  Rate  of  IntcreR  now  by  I  .aw  cftablifhcd  name- 
lv  6//  Hi- Cent  nr  A’.-m/a,  from  1  to  jo  years,  not  only  for  whole  years,  but  1 01 
halves-/  quarters,  months,  and  days ;  and  thefe  Tables  1  fhall  exemplify  in  the  lolutmn 
of  Qrdlions  of  divers  kinds. 


3rt  jf#  Decimal  ARl TH MET ICI(.  _ _ 

TABLE  Shewing  the  Increafe  of  One  Pound \  (or  20  Shillings ,) 
at  Six  Pound  per  Cent,  per  Annum  Compound  Intereft  :  Calcu¬ 
lated  to  Years,  Halves  and  Quarters  of  Tears ;  and  to  365 
Days. 


1  1.014674 

2  1.029yd; 

;  ..1;_°i±rru 

0  i.odoouo 

1  i.o?yno 

2  i.o9i;;6 

;  i.ro7;yi_ 

-  O  1.1236100 

1  1.140087 

2  I.iy68l7 

3  1 .173792 

j  o  l.r910ld 

1  1.2.8493 

2  I.226226. 

3  1.244*19 

4  O  1.263477 

1  1.281002 

2  1.299799 

3  1.318872 

5  o  M  38225 

1  1.357862 

2  1.377787 

3  i.  39800  5 

6  o  1.418319 

1  1.4393  54 

2  1.460455 

3  1.481885 

7  o  1.503630 

1  1.525694 

2  1.548082 

_ 3  1.570798 

8  o  1.593848 

1  1.617236 

2  1.640967 

3  1.665046 

9  0  1.68947  9 

1  1. 714270 

2  1.739425 

_ 3  1.764949 

10  0  1.790847 

Month  1 

1  l.u  04867 

2  I.OO9753 

3  1.014673 

4  I  I.OI9612 


I.790847 
I.817126 
1.843790 
I.870846 
"1.898298 
I.926154 
i.9544i8 
1.983096 
2.012196 
2.041723 
2.071683 
2. 1 02082 
2. 1 32928 
2. 164226 
2.195984 
2.228207 
2.260904 
2.294080 
2.327743 
2.361900 

*-39d_55« 

2.431725 

2.467407 

2;5°3^T1 

2.540351 

2.577628 

2.615452 

*■653831 

2.692773 
2.732286 
2.772379 
2.813061 
2.854339 
2.896223 
.  2.938722 

;  2.981844 

>  1TI7599 

[  3.069996  | 

t  3-tir°4T 
!  3;i  60755 

>  3-2°7i3y 


1.024575 

1.029562 

1.034574 

1.039610 


c  3.207135 

1  3.254196 

2  3.301948 

3  3-35  °4 c  0  _ 
c  3.399564 

1  3T49448 

2  3.500c  65 
J  3-55  ^-*4 

T  3.603537 

1  3.656415 

2  3.710069 

3  3.764509  _ 

«  3.8 19749 

[  3.875800 

2  3-93*673 

_3  4.99°  380 

o  4.048934 

1  4.108348 

2  4.168633 

3  4.229803 
O  4.291870 

1  4-354849 

2  4.418751 
_J  4-483  59r 

o  4-549383 

1  4.616139 

2  4.683876 
_3  4-^5*607 

o  4.822346 

1  4.893108 

2  4.964909 

3  5.037763 
o  5.1  r  1686 

1  5.186695 

2  5.262803  j 
_J  5-34qo29 

1  G  5.418388 

1  5.497896 

2  5T7857I 

_ 3  5-660431 

>  O  5.743491 


1.044470 
1.049755 
I.054865  ! 
I.060000 


The 
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Jdook  I 


The  Incrcafc  of  One  Pound  for  any  number  of  Daycs  under  366. 


Da. 

rZ>.r, 

j 

1. 000 160 

0 

I.008980 

2 

1.0003 19 

r 

1.009141 

1 

1.000479 

yfi 

I.009302 

4 

1.000439 

0 

1.009463 

S 

1.000798 

6  c 

I.OO9624 

6 

1.00095  8 

61 

I.OO9786 

7 

1. 001 118 

62 

I.OO9947 

8 

1.001278 

63 

I.OIOI08 

9 

r. 001438 

64 

I.OIO269 

lo 

1. 001  598 

JIT 

I. OIO43  I 

1 1 

1. 00170 

66 

I.OI0592 

12 

1.001917 

6- 

I.OIO753 

I  3 

1.002077 

6  8 

I.OIO9I5 

H 

1. 002237 

69 

I.OHO76 

if 

1.002397 

7^ 

1.011237 

16 

1 .002  f  f  7 

71 

1. 01 1398 

i? 

1. 002717 

"2 

1. 01 1560 

1 8 

1.002878 

*73 

1. 011722 

19 

1.003038 

74 

1.011883 

20 

1.003 198 

7f 

1. 012045 

21 

1.00330 

76 

1. 012207 

22 

1.00308 

7“ 

1.012368 

23 

1.003478 

7« 

1. 012530 

24 

1.003839 

79 

1.012691 

2f 

r.  00  3  998 

80 

1.012853 

26 

1.00415-9 

81 

i  .01 3  o 1 5 

27 

1.004320 

82 

1.013177 

28 

1.004480 

«3 

1.013338 

29 

r.  004440 

84 

1.013500 

31 

1.004801 

8y 

1.013662 

3* 

1.004961 

86 

1.013824 

32 

1.00021 

1.013986 

33 

1.00082 

88 

1.014147 

34 

1.005442 

89 

1. 014309 

35;  I.OO0O5 

11 

1.014471 

¥ 

1.005764 

9i 

1.014633 

37 

1.005924 

92 

I*OI479f 

3« 

r. 006085 

93 

I-°*4957 

39 

1.006245 

94 

1.0151 19 

40 

1.00640  6 

9f 

1.015281 

41 

1.006567 

■<0 

1.015443 

42 

1.006727 

9"' 

1.015605 

43 

1.006888 

98 

1.015768 

44 

1.007049 

99 

1. 01 59  30 

4f 

1.007209 

IOf 

1.016093 

¥ 

1.007370 

101 

1.016254 

77 

1.007531 

102 

1.016417 

4s 

1.007692 

103 

r. 016579 

49 

1.00785  3 

104 

i.o  16741 

f( 

1.008014 

105 

1.1 16903 

n 

1.008175 

106 

1.017066 

f2 

1.008336 

10- 

1.017228 

f  3 

1.00849- 

ic8 

1.017391 

*4 

1.  CO  86  5  8 

109 

1. 017553 

fS 

1.'  08X18  1 

I  I  : 

r.017-1 5 

Da. 

1 

Da. 

1 1 1 

1.017878 

1(6 

1.026855 

1 12 

1.018040 

16- 

1.027018 

11; 

1.018203 

168 

1.027182 

”4 

1.018365 

169 

1.027346 

iif 

1.018528 

170 

1. 027510 

116 

1.018691 

171 

1.027675 

H7 

1.018853 

02 

1.027839 

118 

1.019016 

17.3 

1.028003 

1 19 

1.019179 

174 

1.028167 

120 

1. 019341 

r7f 

1.028331 

121 

1.019504 

17  6 

1.028495 

122 

1.019667 

177 

1. 028659 

123 

1.019830 

178 

1.028824 

124 

1.0 19992 

*79 

1.028988 

I2fj 

1.020155 

r8o 

r. 029152 

126 

s 

1! 

00 

181 

1.029316 

127 

1.020481 

182 

1.029481 

128 

1.020644 

183 

1.029645 

129 

1.020807 

184 

1.02980  9 

130 

1.020970 

185 

1.029974 

131 

i. 021133 

186 

1.030138 

*32 

1.021296 

187 

1.030302 

133 

1.021459 

r  88 

1.030467 

*34 

1.021622 

189 

1.030632 

135 

r.02 1785 

t9o 

1.030796 

136 

1.021948 

0i 

1.030961 

i*7 

1.022112 

192 

1.031126 

138 

1.022275 

193 

1-03 1290 

139 

1.022438 

194 

1  •  0  3 1 4  y  y 

140 

1.022601 

111 

1.03 1619 

Hi 

1.022765 

196 

1.031784 

142 

1.022928 

197 

1.031949 

*4* 

1.023091 

198 

1.032 1 14 

X44 

1.023254 

199 

1.032278 

Hf 

1.023418 

200 

T-°32443 

146 

1.023581 

201 

1.032608 

147 

j-°2*74y 

2  02 

1.032773 

148 

1.02  3908 

203 

1.032938 

i49 

1.024072 

204 

1.033103 

10 

1.024235 

12* 

1,033268 

ifi 

1.024399 

206 

T°33433 

if2 

1.024562 

207 

1.033598 

1.024726 

208 

1.033763 

i)4 

1.024889 

209 

1.033928 

Mj 

1.025053 

210 

1.034093 

156 

1.02521 7 

21  j 

1.034258 

157 

1.025380 

212 

J. 03.4423 

X58 

x-°25  544 

213 

1.034588 

iy9 

1.025708 

214 

1.034753 

160 

1.025871 

u 

1. 034919 

16 1 

1.026035 

216 

1.035084 

162 

1.026199 

2I7 

r.035249 

163 

1.026363 

218 

1. 035414. 

164 

1.026527 

219 

b 

00 

0 

165 

T. 02669I 

'220 

i-o3574f 

,38 
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«  VIII  ThcVfiof  ,he  {eret?!*  Table  rf  Compound  Intereft,  a,  6  per  Cent 
jl  'r,'.,nA iiu'lcis.Aloiiih;  exemplified'"  tie  fid, it, on  of  Jeveral  QneJIms  of 
fit  vers  kinds. 

Qiicfl  ion  »5»-  «!•  fo  mg«muimu,  luinS  fietm  10  yean  a, 

"  ,'cdl,ccd  ‘nt0  a  Decimal  Fraftion,  (by  the  Rule  for 

lha!  puvperc  before  given  in  the  Reduction  of  Vulgar  tnAion.  into  UeanAk,)  and  ,t 

'ViVhi5‘rurato  being  multiplied  by  3.207135.  I  the  number  in  the  Table  Rand. 
in„  1  ,  ;T  ,o  Lars,  )  the  Produft  will  be  43».654  :  A,nJ  ‘h,s  r'r0‘,nft  ban8 
ZXmT%..  id.  .7.  And  fo  much  will  ,36b.  .5-.  «d.  be  augmen- 

ted  unto  in  20  Y^.  j.  y.  ryQrn  y  yearj  and  M  fo  augmented  unto  ? 

U.ok  hi  the  Table  (or  /years  2  quarters,  in  the  left  hand  Column  ot  the  1  able  and 
arjinll  it  yon  Hiall  bud  this  Number  ..739425.  which  is  the  amount  or  incrcafo  of  . 
m  nine  rears  and  ail  half :  Then,  .  „ 

As  1  //.  is  to  i.739425»  f°  ,s  2 5°*:  t0  ,  •  rr 

Which  reduced,  is  434*'.  *7  s'  'd.  27.  And  to  lo  much  will  250  /,.  be  incrcafed  m 

^flion  3.  Wfm  v  240  li.  due  to  be  paid  feven  years  and  a  garter  hence ,  worth  in 

^Dwk  fov  7  vears  and  a  quarter  in  the  firft  Column  of  the  Table,  and  againft  it  you 
have  this  number  1.5  25694.  Then  unto  240  add  a  competent  number  ot  Cyphers  as 
f  and  then  divide  that  number  by  1.5256*4,  the  Quotient  vviil  be  1 57.305  i  winch 
being  reduced,  is  157  li.  6  1  d.  1  7.  and  that  Sumtn  will  difeharge  the  Debt  of  240/1. 

payable  7  years  and  a  quarter  lienee.  1  •  r  ? 

Qiieftion  4.  What  u  40  li.  per  Annum  for  10 years  worth  w  prefan  Money  f 
,  Seek  the  number  in  the  Table  Handing  againft  10  years,  which  is  i.79o347,  from 
which  fubtrad  one  Integer,  then  will  the  remainder  be  .790847-  which  multiplied  by 

,C°  *  Divide C  this  n  umber  by  the  Rate  of  Intereft  (which  is  6,)  and  the  Quotient  will 


1 3  Multiply  this  Quotient  by  the  Annuity,  which  is  40//.  the  Produd  is  527231 280 
'  Divide  this  Produd  (adding  Cyphers  to  it)  by  the  (whole)  tenth  number  in  the 
Tubl~  ric  by  1.790847,  and  the  Quotient  will  be  294.403,  which  reduced,  is  294/;. 
S  !  od  3  7..  and  io  much  is  40/i.  per  Annum,  worth  in  ready  Money. 

Queftion  5.  What  is  232  li  10s.  per  Annum,  for  1  5  years  and  an  half  worth  w  pre- 

/b;r,  dfoncy^  ^  ^  T  for  thc  ,  ^  th.  year  and  an  half,  where  you  Hiall  find  this  num¬ 
ber  2  467  .07,  from  which  fubtrad  one  Integer,  and  it  will  be  1.467407  ;  which  mul¬ 
tiply  by  100,  by  adding  two  Cyphers  to  it,  and  it  will  be  1 .46740700 :  Which  divide 
bv  thc  Rare  of  Intereft  (namely  by  6,)  and  the  Quotient  will  be  2445(5783. 

2.  Multiply  this  Quotient  by  the  Annuity, m..  by  232//.  10  j.  and  the  Produd  will 

be  56862020475.  .  ,  ,  ,  . 

3.  Divide  this  Produd  ([adding  Cyphers  to  it  )  by  the  number  againft  15  years 
and  an  half,  viz..  2.467407,and  that  Quotient  will  anfwcr  the  Qiieftion. 

Which  Quotient  2304.546  being  reduced,  is  2304//.  10;.  \\d.  1  7.  and  fo  much 
is  an  Annuity  of  232  In  10/.  per  Annum,  to  continue  1 5  years  and  an  half, worth  in  pre¬ 
print  money,  at  *  per  Can.  per  Annum,  Compound  Intereft. 

Qiieftion  6.  What  is  an  Annuity  of  35  li.  per  Annum  worth  for  7  years,  the  ptirebafe 
money  kin i»  for  born  till  the  end  of  that  term  of  7  years  at  6  per  Cent.  Compound  Inter  cfl  I 
1.  Seek  thc  number  in  thc  Table  againft  thc  7th  year,  which  is  1.50363,  from 
which  fubti  ad  one  Integer,  and  it  is  .50363,  to  which  add  two  Cyphers,  making  it 


. 5036  ICO. 

2.  Divide  this  number  by  the  Intereft  ( viz •  6,)  and  the  Quotient  will  be  839383. 

3.  Multiply  this  Quotient  by  the  Annual  Rent  of  the  Annuity,  (viz..  35,)  and  ti’c 
Produd  will  be  293.78405  •,  which  Produd  reduced,  is  293//.  15;.  8 d.  17.  And  lo 
much  is  the  Annuity  worth  to  be  paid  for  at  the  end  of  7  years. 


Qu eft  ion 


Decimal  ARITHMETICS. 


<o'm  ^  rat, con.  r-M-,  •'"'i-cciu. 

Compound  Inter fl  ?  npainft  the  i  2  years,  which  is  3.399563,  lt-om  which 

M  to  it  add  two  Cyphers,  mnhtng  ,t 

2.39956300.  ,tlie  R.ltc  of  Intereft,)  mid  the  Quotient  will  be 

2.  Divide  this  niimbei  [ y  vs  a(ided,  mult  be  divided  by  3.399563,  (the 

39.9927 16,  winch  Quotient  with  41  all(]  tjic  Quotient  will  be  1 1.764:75- 

“SShs  «ooii.  *  7 

U  the  number ftnndi it  fat.- 
trad  one  Intigcr,  and  it  is  .5  3  3  j  j  and  thc  Quotient  is  8393836- 

•sssstrsssE 

‘•sirs'! pi 

an  half  at  6  per  Cent,  c  6d  2  q.  into  a  Decimal  l;radion,and  it  will  be 

firft  you  nui ft  rcilm  e  the  234  •  5  •  ■  ^  {  {  years  and  an  halt,  which 

254-777  7  which  bang  reduced,  is 

number  is  4.4  -c  s C  M  |  f_  6  ({  2  nmount  unto  in  25  years. 

. ‘ . . . . 

thereof  be  in  the  whole,  at  thc  cad  oj  tin  lata.  .  lnnl  for  the 

in  3  years,  3  months,  and  24  days. 

S IX.  Tlx  Vjc  of, lx  fol/oniiii  Tables  of  tk-  prefrt  mrth  of  pie  JT 

'  tor  .wy  miter  of  years,  miter  }i ;  «  tears,  (liters.  Months  W  II, V. 


Tlic  life  of  tlicl'c  Tables  will  he  hcR  cxcmplilicd  in  rclolvmg  of  feme  Qiicllions. 
Sem™?  //4,8  IT  .3  s.  ,d.  M,.  hc,t.l.m.lM,hlr  a o  yen  turn,  hon, 

prdenuiioncy^ will  fiiislic  n  Debt  of  43^  ti.  t}>.  .  ./•  ■  ?•  ^  and  payable  M  years 

l''oncltion  ’  \  i,  (»  p;y  Mt<>  h  ’he  end  of  6  mm’hs  ,co  li.  hi,  do  .xm  (/if  »  fre- 

fi^)Z2fiii,  fd,lefmx,  .’fur  ,hc  ,„c  ,f  0  per  Cent.  nh.„  tnju„  , sorry  «* 

Wmuflx  lkhl  :„n.  „.i,;, !,  (VtiuU  rliic  nnnlher  oo  1  28s 8  which 


look  in  the  Table  h  r  6  months,  againft  which  Rands  this  mfflkr  fVffj 
multiplv  bv  ,eo,  the  I’rodnrt  will  he  ;  wine h  ^ed nted  s  45>5  *•  " 

1  Or/.  2  7.  ur.d  lb  much  prefent  money  will  difchurgc  the  Dcot  ot  y.o  It.  _ 

Quell  ion  3.  A  hath  .1  Ua  ft  in  reverfonwhiebat  the  cxPt>  anon  0/  7  .r.;  • 

i  ,2  ,  U.  whth  Leaf'  B  would  rnnhajc  for  fnfnt  pay ,  rebating  at  6  get  Cent. 

%  Annuyi,  Compound  h,urtll. 


U  2 


There 
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There  is  no  cllential  difference  between  this  and  the  iait  proceeding  Quellion  :  For 
itis  no  more  than  to  find  the  value  of  1200//.  not  due  till  7  annual  revolutions  be  ex- 
piped.  Look  therefore  in  the  Table  for  7  years,  again  ft  which  Hands  this  number 
665057 1  ;  and  this  number  multiplied  by  1200/;.  the  Produft  will  be  798.0685200  ; 
which  reduced,  is  798  li.  1  s.  4  d.  27.  and  fo  much  is  the  Lcaie  in  reverlion  worth. 

Quellion  4.  A  is  to  pay  unto  li  a  Legafte  of  1800  li.  At  thru  fever  al  equal  payments , 
viz.  600  li.  at  the  end  of  6  months ,  600  li.  more  at  the  term  of  a  year ,  and  the  lajt  600  li. 
at  the  cud  of  1 8  months,  li  defires  the  Legafte  at  one  mire  and  prefent  payment ,  which  A 
t  onfents  to,  rebating  after  the  rate  of  6  per  Cent.  Compound  Jnterejl ,  what  Jnntm  of  m,. 
ncy  mil  difcbarve  the  Legafic  ?  ....  _  ~  ... 

Firft  1  .ook  in  the  Table  for  the  Decimal  of  6  months,  which  is  .97 1 28  58,  which 
multiplied  by  600,  (the  firft  payment,)  the  Produft  will  be  582.7714808,  which  re¬ 
duced,  is  582 li.  15.0  %d.  \q.  ...... 

Secondly,  the  Decimal  for  a  year,  or  12  months,  is  .9433962,  which  multiplied  by 
6co  li.  the  Produft  will  be  566.0377200 3  and  that  reduced,  is  566  li.  o  s.  9  d. 

Thirdly,  The  number  for  the  laft  6  months  may  be  thus  found  : 

The  Decimal  for  a  year  is - -  •  9  4  3  3  9  6  2 

The  Decimal  for  2  years  is - - - .8899964 

Thcle  two  multiplied  together  do  produce - - - 8  39618666416 

The  Square  Root  of  which  number  is  .916307,  which  number  multiplied  by  600  It. 
the  Produft  will  be  .549.784200  3  which  reduced,  is  549/1.  15'-  8</.  27. 

Thefe  Three  Produfts  added  together  make  .698.5934  3  which  reduced,  is  1698//. 
1 1  ,f.  10  d.  3  7.  and  fo  much  will  diftJiargc  the  Legaiie  at  one  prefent  payment. 

Quellion  5.  IVhat  is  the  prefent  worth  of  43  li.  9  s.  6  d.  due  after  Use  expiration  of  7 
months ,  worth  in  prefent  money  i 

This  fumm  being  reduced  to  a  Decimal,  is  43.45,  and  this  multiplied  by  .96658;  . 
produccth  41.996  3  which  reduced,  is  41  li.  19'-  » •  d.  1  7.  for  the  prefent  worth. 

Quellion  6.  IVhat  is  the  prefent  worth  of  \  00  \[.  after  216  days  ? 

The  number  Handing  againft  216  days,  is  .9661053  3  this  number  being  multiplied 
by  ioo  li.  (which  is  done  by  adding  of  two  Cyphers,  )  the  Produft  will  be 
.96.61053003  or  reduced,  96  li.  12 s.  id.  iq.  the  prefent  worth. 


A  TA- 


jjt  Decimal  A  R  IT H M li  TICK. 

f[  TABLE  Shewing  the  Increase  of  One  Y  ounJ, ,  (or  20  Shillings,), 
due  after  any  number  of  years  under  31.  at  Six  Pound  per  Cenr. 
per  Annum  Compound  Jnterejl :  C  alculated  for  1 ears ,  Halves ,j 
Quarters,  Months  and  Days.  j 


1 

2  .^128) 8 

_ 3  ;9S~2p74 

1  0  .9433962 

1  .9297)31 

2  .9163074 

3  .9  :>  30560^ 

I  0  .8899964 

1  .8771256 

2  .8644409 

_ 3  78  5^19 39- 

3  O  .8396193 

1  .82-4—0 

2  .8155103 

_ ?  r'Ll 

4  o  .792  9 36 

1  .-806387 

2  .0693493 
_ 3  --582233 

5  o  .74-2581 

1  .7364516 

2  .-258013 
_ 3  _-7_iJ?c5o_ 

6  o  .7049605 

1  .6947656 

2  .6847182 

_ 3  .6-4816 o 

7  o  .6650571  1 

1  -6554393 

2  .6459606 

_ 3  .63661K9J 

8  o  .6274123 

1  .6x83380 

2  .609396- 

_ 3  .6005839^ 

9  o  .5918984 

1  .5833386 

2  .5749026 

_ 3  .5665885  | 

1  '  -5  5 8 394'7 J 
Month  Prefent  worth.] 

1  .9951560 

2  .99' 3  3  5  5 

3  -9855383 

4  .98c -644 


\M  if\p>cfint  worth  \ 

10  o  4*583947 

1  •55°3I94 

2  .5423609 

_ 3  -5  345.175 

I  I  o  '.'5267875 

1  .519*69? 

2  .5U6612 

3  .5042618 

12  O  .4969693 

1  .4897823 

2  .4826993 

_ 3  -4757187 

13  o  .4688390 

1  .4620588 

2  -4553767 

_ 3  -44879t2 

14  o  .4423009 

1  -4359°45 

2  .4296006 

_ 3  *423  3879 

15  o  .4172650 

1  .4112307 

2  .4052836 

_ 3  _-.3994fi.6_ 

16  o  .3936463 

1  .387953) 

2  .3823430 

3  .376813“’ 

7T~o  .37*1364^ 

T  -3659939 
2  .36070  I  j 

_ 3  _-3  5  54847. 

18  o  .3503.538 

1  •  Vl52772 

2  .3.^2839 

_ 3  I.J.U136-9 

19  01.3305130 


Month  Prefent  worth. 

15  .9760136 

6  .9712858 

7  .9665810 

8  .9618988 


O  1  Prefent  worth- 
~~7.  .3118.47 

j  -3°72955 

2  .3028515 

3  .2984-’ 18 

O  •  294 1 554 

1  .2899-14 

2  .2857089 

3  .2815-71 
”0  .277505 1 

r  .273.1919 

2  .2695367 

3  .2656588 

7Im-'v72 

1  .258112 

2  .2542799 

3  .2506026 
o  .2469785 

1  .2434068 

2  .2398867 

3  .2364176 
•  o|  .2329986 

1  .229629I 

2  .2263082 
3  .2230355 


e  .19)630  1 

1  M9280IO 

2  .1900  128 

3  .18-2648 

o  .1845567 

1  .TS18877 

2  .1792573 

3  .  1766649 


Month  Prefent  werth. 
~  7)  .95:2394 

10  .9528026 

11  .94-9884 

12  .941496* 


Cursus  Mat  HEMATIC  US. 
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The  Prefent  worth  of  One  Pound  for  any  number  of  Days  under  366. 


1  •c;v9^4°4 

2  .9996808 

3  -9995212 

4  09936 16 

_j  .999202 1 
6  .9990426 

V,  -9988831 

8,  .9987237 
9  -99804? 

To]  .9984048 

III  .9982455 

12  .998086I 

13  .99792^8 

14  -$977675  ■ 
I  5'  .99"^o8  3  _ 


i6| 

.9974490 

17'. 

.9972898 

18 

.9972306 

19] 

■9969714 

2  0 

.9968123 

21| 

.9966*32 

2“l 

.9964941 

2  3 

.99633*0 

24' 

.99617*9 

25| 

.9960169 

I  26!  -990)79 
!  27j  .99099° 

•  281  .99)54°° 

|  29  .995381° 

•  3 o]  .99^ 2222 

i  3j  •99)c/,n 

;  32  ^ 94904 y 

j  33  -9947457 
I  34  .99406-9 
l_JJ5  .9944282 

36  .9942694 

37  .9941 IG7 

38  -993952° 

39  -9937934 
.4°  -99 3 4 347 

41  -99347^0 

4 2  -9933175 

43  -993 1 >9° 

44  •9930004 

45  .9928419 

46  .9926834 
7-  .$915250 

48  .992466) 

49  -99  -  3  ''’ 1 

5°  -9921497 

fl  .9919914 

!  5-  -991733° 

1  *3  .0917-.;-/ 

'  5-i  -V/i  ‘ire  j 


5-6  .9911000 
57  .9909418 

0  -99°7« 3 6 
59  -99°62 f 4 
_6o  -99°4673 

61  .9903092 

62  .990 1  pi 

63  -989993° 

64  .9898 3 fo 

_6 y  -9896769 

66  .9895190 

67  -9893611 

68  .9892031 

69  -98904)* 2 

70  .9888874 
T*  -9887297 

72  .9883418 
-3  .988413.9 
-4  .9882561 
pf  -9880983 
76  .9879406 
7-  .9877829 

78  .9876252 

79  .9874676 

80  .9873100 

81  .9871523 

82  .9869948 

83  .9868372 

84  .9866797 
85!  .9865222 

' 86!  .987  3647" 
871  .9862073 
8 8 1  .9860498 
89,  .9858924 
9-;  .98  5 ~*3  5° 

9':  -9855777 

92  .9854204 

93  -98 5 26 3 1 

94  .9851058 

95  .9849486 
9679847913 

97  .9846341 

98  .9844770 

99  .9843198 
I°o  .9841627 
jioi  .9840c 556 

102  .9838485 

103  .9836914 

I°4  .9835344 

105  J033774 

106  .9832204 

107  .9830635 
0  8]  .9829066 
! 1  9,  -982-.: .9-7 


in  .9824359 

1 12  .9822791 

113  .9821223 

114  .9819656 

1 15  .9818088 

1 16  .9816521 

1 17  .9814954 

1 18  .9813387 

1 19  .9811821 

120  .9810254 
727  .98  0868  8~ 

122  .9807123 

123  -9805557 

124  .9803992 

125  .9802427 

126  .9800862 

127  -9799 2 98 

128  .9797733 

129  0796169 
13c  -9^94606 

131  .9793042 

132  -9 79*479 

133  .9789916 

134  *9788353 

135  0970792 

136  .9785228 

137  .9783666 

138  .9782105 

139  .978°543 

14c  .9778982 

141  «977742 1 
H2  .9775860 

143  .9774300 

144  -9772739 
H5  .,-9771  179 

146  .9769620 

147  .9768060 

148  .9766500 
r49  >9764942 
15c  .9-63383 

1 51  .9761824 

152  .9760266 

153  .9758708 

154  *975 7 1 5° 
iL>  ‘9~55  59- 

156  -9754036 

157  -97 5 2 479 

158  .9750922 
i)9  -9749366 

160  .9747809 

161  .9746253 

162  .9744697 

163  .9-43143 
;  164 1  -974 1 587 

i6s-  .9740032 


•9738478 

•9736922 

•9735368 

•9733814 

.9732260 

.9730707 

•9729i54 

.9727600 

-  -9726047 

j 9  701 495 

•  -9722942 

’  -972139° 

I  .9719839 

>  .9718287 

>  -9716736 

.9715185 

■  *9713634 

i  .9712084 

L  .97I°534 

’  .9808983 

1  -97°7433 
7  .97°5884 
I  .97°4334 

>  .970278* 

5  00  ' 1336 

[  .9697088  j 

*  .96981:0 

:  -9696591 
i-  -9695044 

■  -9693406 
1  -9691949 

-  -96904  '  o 
-9688954 

'jV'Of'O 
j  .9684216 
'  .96826-0 
l  .968l  124 
.96795-9 
:_.iX»7«o3  3 

~967648‘7 
,  -9674944 

;  -9673400 
(  -9671855 
,  .96703  1  1 
j  .9668 -48" 
.9667224 
.9665681 
1  .9664138 
.9662796 
//XX 5  3 
,  -9659-1 1 
:  .9 65-96-1 

•9656928 
1 .0679886 


DffW  ARITHMETICS. 


*1  he  Pa-lent  worth  of  One  Pound  for  any  number  of  Days  under  ]66. 


2,1  -9650, 

222 

'223  -96 5° 26 3 

lj  -9648723 
i”;  -9^'iL 
7/  .9645643 
22-  -9644ro3 
228  -9642563 

.9641024 
23.  3X39485  . 
2T1  .9637946 
2  2  -9636408 

233  -963487° 

234  -9633332- 

235  0631794 

20  .96302  56 
23"  .9628719 
238  .9627182 

23c,  .9625645 

24c  -9624109 

241  -9622573 

242  .9621037 

243  .9619500 

244  .9617963 
244  0)6 16430 

246  .9614895 

247  .9613360 

248  .9611825 

249  .9610291 
25c  .9608757 
ip  .9607223 

252  .9605690 

253  .9604157 

254  .9602623 
25 f  .9601091 

256  .9599558 

2571  .9598026 

@.9596494 
.9594962  | 
.9593430 


261  .9591799 

262  .9590369 

263  .9588837 

264  .9587306 

7.65  -9585775 
(266  .9584245 

267  .9582715 

268  .9581185 

269  .9579656 
27°  -9570100 

271  -9576598 

272  .9575069 

273  -9573541 

274  -9572013 

275  -95704,85. 

276  .9568957 

277  -956745° 

278  .9565902 

279  -9564575 

280  .9562849 

281  .9561322 

282  .9559796 

283  .955827° 

284  ^556744 

285  .9555219 

286  .9553695 

287  .9**2168 

288  .95 5 0644 

289  .9549119 

290  .9547595 

291  .9546071 

292  -9544547 

293  -9543°23 

294  .954i5°0 

295  -9539977 

296  .9538454 

297  -9536932 

298  .95?5409 

299  -9533887 

300  .9532365 


3°i  -9530843 

302  .9529322 

303  .9527800 

304  .9)26280  ; 

305  -9524759 

306  .9523239 
3°7  -9521719 

308  .9520199 

309  .9518679 
31c  .95-1-160 

3 1 1  ~95 1 564° 

312  .9514121 

313  .9512603 

314  .9911084 

305  -9509566 

316  .95-08048 

317  .9506530 

318  .950*013 

319  -9)03495 

131  -9501978 

321  .9*00462 

322  .949894* 

323  -9497429 

324  .949*913 

305  -9494397 

326  .9492881 

327  .9491366 

328  .94898*1 

329  .9488336 

330  .9486822 

Jfi  .94853°7 

332  .948379? 

333  .9482279 

334  .9480766 
3  3  51-94792  50 

336|  .9477739 
3371  .9476226 

338i  -947471? 
339  -9473201 
1340  .9471689 


34*  -94/0177 

342  .946866* 

343  -9467154 
34-3  -9465642 

345  -94641 3  x 

346  .9462621 

347  .9561x10 

348  .9459600 

349  -9458090 

350  -945600 
3*1  .->45*0-71 

352  -9453561 

353  -94520)2 

354  -9450543 
3_55  -94490  35 
3*6  .9447520 
357  .9446018 
3*8  .94445” 

359  -9443o03 

360  -9441495 

361  .9439988 

362  .9438481 

363  -9436975 

364.  .943546S 
|6*  .9433962 


ART  I- 


C u  r  s  u  s  Mat  h  e  m  at  i  c  u  s. 


ARTIFICIAL 

ARITHMETICK, 

LOG  ARITHMETICAL 

AND 

LOGISTICAL. 
p  aTi  T  111. 

CHAP.  I. 

OfLOGARlTHMS. 

Br Core  I  come  to  fiicw  how  to  work  the  Ordinary  and  Extraordinary  Rules  of 
At  ii  hmcLick  by  Logarithms,  whereby  Multiplication  is  performed  by  Addition, 
Divilion  by  Subtraction,  the  Square  Root  extracted  by  Bipartition,  the  Cube  Root  by 
Tri  artition  the  Biquadracc  Root  by  Qpadrupartitton,  ere.  it  will  be  need  ary,  firft, 
to  P^e  voS  the  Definition  and  Nature  ,  and  fccondly,  the  6W/&,  Fabnek,  or  Con* 
ftruhion  of  thefe  artificial  Numbers,  called  Logarithms. 

§  1.  Of  the  Definition  or  Nature  0/ Logarithms. 

....  .  1  ocirithms  are  borrowed  Numbers,  which  differ  among  thcmfclvcs  by  Arithmetical 

,Z£d  Pronortion ;  as  the  Numbers  which  borrow  them, do  differ  by  Geometries  Proportion. 
%JG P  ’  Thus  in  the  firft  Column  of  the  Following  Table,  the  Num- 

tric.d  ho- - AThTCI  Di  bers  in  Geometrical  Proportion  arc  1,2,/),  8,  itf,  &c.  Now 

pvim  f,  - L-] — — -  t0  thcfe  y0U  rrtay  aiTumc  any  other  fcrics  of  Numbers,  lor  their 

S'/lritV-  •  '  \  V  borrowed  Numbers  or  Logarithms  ;  Tuch  as  are  in  four  other 

me  tick,  n  1  \  l  i’  Columns,  noted  at  the  heads  of  them  with  A.  15.  C.  1).  and  at 

r.irc  1.  | _ 4  _$  11;-'  the  bottoms  of  them  with  L  for  Logarithms  (or  borrowed  Num- 

clup.  8  |  8  *1  H  I4|26  bets)  to  them,  in  the  firft  Column  •,  provided,  that  the  borrowed 

Twmvnof  it  ^  *  V  K1]  Numbers  or  Logarithms  fo  alligncd,  do  differ  among  thcmfclvcs 

the  faonJ  £ _ I2  in  Arithmetical  Proportion  y  as  the  Numbers  in  the  firlt  Co- 

iM-  [i-  *3  ^4  -’112^1-  lumn  do  by  Geometrical  Proportion. 

>:  128812  2A1 14  Thus  in  the  Column  C,  if  you  will  appropriate  5  to  be  the  Lo- 
5  2,-6  >)i',  29111  garithm  of  1, 8  of  2,  n  of  4, 14  will  be  the  Logarithm  of  8,  and 
£  Ti2i7c  f .  Vi  8  35  the  Logarithm  1024, and  fo  on;  for  the  Numbers  in  the  Column 

°  it  1  11 1  1  iy  ul  r  C,tr.  5,8,11,  14,  G“c.  do  differ  among  thcmfclvcs  in  Arithmetic 
— ii-p-rpljTf  cal  Proportion, (the  common  difference  being  3,)  as  1 ,  2,4, 8,  c re. 

I  •  ' (  ’The  Proportional  Numbers  unto  which  they  are  alligncd ,) 
1  \a> itlmcuc.a  (j0  by  Geometrical  Proportion  :  And  wluit  is  here 

1 _ p refer tion.1  h  p.jjj  tj]e  Numbers  in  the  Column  C,  is  to  be  underftood 

of  thofe  in  the  three  other  Columns  A,  15,  and  D  ;  or  of  any 
oilier  Numbers  which  you  fliall  allign  for  Logarithms,  to  any  Rank  of  Numbers  which 
arc  in  Geometrical  Proportion.  And  thefe  Logarithms,  or  borrowed  Numbers,  you 
may  propound  to  dccrcafe  downwards,  as  thofe  in  the  Column  D,  as  well  as  up¬ 
wards,  as  thofe  in  the  Column,  A,  15,  and  C.  And  from  lienee  it  will  follow,  That, 
slay  four  Numbers  Geometrically  Proportional  beitu  given, the  [mum  (f  the  Logarithms  0) 
the  two  mean  ( or  middle  Numbers)  is  tcjstal  to  the  Snmm  of  the  two  exit  erne  Numbers, 

So 


Part  HI.  Immitbmetical  A  R ITHME  TICK. _ 111.. 

8,  £  £ 

STSiS.  tSm  ...1  *’  AJlilta,  **  b» 

j’is> md  tf4>  * M  *f°“r,h 

r7Z)nmm«rnZCfyon  multiply  the  two  means  .6  and  «+,  the  Prodnft 
Jf f.oa"tAvWch  divided  by  .he  gWen  Extreara,  the  Qpotmt  mil  be  ,■»,  . 

the  four tli  Proportional :  But  if  (inlt cad  hereof )  _ - 

To  the  Logarithm  of  1 6?  which  is  - - - - - - - ' 

You  add  the  Logarithm  of  64,  which  is  0  _ •  _  - 

The  Summ  of  them  is - —  7”  _ 4  q 

From  which  fnbtraft  the  Logarithm  of  2,  winch  is  •  •  - 

The  Remainder  is - '  “  7  7-  .  /  *  5 

,  Which  is  the  Logarithm  of  512,  as  in  the  foregoing  lable. 

§  II.  Of  the  Genefis,  Fabrick  and  Tabular  Conflrndtion  of  the  Logarithms. 


The  Conft  ruction  of  Logarithms  confifls  in  the  framing  of  a  Table  of  Logarithms, 
that  is,  a  'l  able  to  contain  the  Logarithms  ol  all  Numbers,  from  1,  to  iooo,  10000, 
locoooy  or  to  any  farther  extenr. 


§  III.  What  the  Chisitferi  flick  (or  Indes )  of  a  Logarithm  is. 

The  fiifl  figure  of  each  Logarithm,  which  is  feparated  from  the  reft  by  a  Point  or 
Prick,  is  called  the  Chnraftcriftif  k,  or  Indices  of  the  Logarithm. 

So  the  Charaderiilick  ol  the  Logarithm  of  1  is  o,  of  10  1.  of  100  2.  of  1000.  3> 
&e.  And  thofe  Charafteriftlcks  of  the  Logarithms  increafe  by  Unities  \  fortheCha, 
rafter  ill  ick  of  the  L.ogaritlmi  of  1  being  o,  .the  Charafteriftick  of  Logarithm  ot 
10  is  i,gv.  alio  1  he  Cliaraftcriftiik  of  the  Logarithm  of  ar.ysNumber  comprehen¬ 
ded  betwixt  any  two  of  the  Proportionals  in  the  Table,  differs  not  from  the  Cha- 
raftcrittick  or  the  Logarithm  of  the  full  of  thofe  two  Proportional  3  as  for  Example. 
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The  Charafteriftick  of  J  i 
all  Numbers  between  j  i 


10°  J>  ; 

I  O  O  0 

I  O  O  o  O  I 

I  o  o  o  o  o  j 


rn  that  tiic  charafteriftick  of  any  Logarithm  is  one  Unite  lefs  than  the  Number  ot 
P,accs  in  the  Geometrical  i,  4,  and  8,  (being 

— rr-l-n-  numbers  comprehended  between  i  and  to;)  the.r  Logarithms 

“  |  have  for  their  Charafterifticks^ 

((  40.60205  Being  Numbers  between  io,and  too  *,  have  for  their^  ( 

IK  j  80.90308  32f  charafteriftick.  £t. 


J 

~C  1  D 

1  ’0.00000 

l 

20.30102 

(( 

40.60205 

,  (If 

80.90308 

IV 

16.1.20411 

V 

32 1.50514 

VI 

<54‘i.8o6  17 

VJl 

T282.10720 

VI II 

256  2.40823 

IX 

5122.70926 

X 

|7o243'.o_i^_29| 

\Tne  GeomeATbeir  Lo-\ 

|Po« 

trical  \garitbtns,  1 

u. 

Propor.l  1 

1  ’J'!ro6^  ,28?  Being  Numbers  between  100,  and  loco;  have  Sj" 

J5tfr  for  their  Charafteriftick,  % 

VJl  1282.10720  512} 

V HI  256 2.40823  And  Laltlv  1024  being  a  number  between  1000  and- ioooc, 
lX__5i 2 2.70906  j  h  for  its  Charafteriftick  3  ,  being  one  Unite  lefs  than  the 
X  110243.01029  Numbcr  0f  places  in  the  Geometrical  Proportional  1024,10 
~Ti>e 'GemcAThcir  Lo -  Wu:(;|1 3,01029  is  a  Logarithm :  And  the  like  is  to  be  undeiltood 
Pow- tried  \gmthmt.  f  ..  .  Logarithms,  comprehended  between  tbofe  Proport  o« 

«•-  M - -  nal  Numbers  of  the  former  Table,  noted  with  A  and  B. 

a  •  umr  nf  tn;c  lfinrl  ought  all  of  them  to  confift  of  an  equal  Number  of  Pla- 
The  Logar.th ° £  of  either  lit  Places, as  thore  In  the  two  foregoing 

Tables  ^A  B^nd^^i  or  ofTeven,  eight,  ten,  or  fifteen  Places,  (as  thole  in  Mr.  llriggssf) 

Tables,  ,  have  determined  of  how  many  Places  your 

TablcTa i co  Z  you'muft  not  alter  your  bit  refolution  ,  as  to  make  the  Log,. 
Sun  of  one  Number  to  confift  of  fix  places,  and  another  of  fevenor  eight. 

§  IV.  Of  the  Arithmetical  Complement  of  <1  Logarithm. 

The  Arithmetical  Complement  of  a  Logarithm,  is  the  remainder  of  the  other  part 

thereof  tbelides  the  Charafteriftick)  being  dedufted  out  of  the  Logarithm  of  10. 
h  Sol’e  logarithm  of  10,  in  the  Table  A  B  being  i.ooopo>  if  you  fubtradt  00205 
01  affimrithmofa,  befides  the  Charafteriftick  in  the  Table  CD,)  the 
remainder  U  .jwi  i  which  is  the  Arithmetical  Complement  of  the  Logarithm  of  4. 
jnTikc  manner ^.79589  is  the  Arithmetical  Complement  of  1.20411,  the  Logarithm  of 
j6;  and  fo  ofqny  other. 

,  V  Of  the  nature  «>/ Logarithms,  in  Multiplication,  Divifan,  and  Proportional 
*  ’  J  Numbers. 

Putting  the  Logarithm  of  1  to  be  0.00000  in  Multiplication,  the  Summ  of  the  Lo- 
garithmsof  the  Multiplicand,  and  of  the  Multiphcator ,  is  equal  to  the  Logarithm  of 
die  Prod  Lift :  So  if  64  were  to  be  multiplied  by  1 6,  the  Produft  will  be  1024. 

For  as  t  is  to  16;  fo  is  64  to  1024. 

So  in  the  forepbing Tabic  CD,  the  Logarithm  of  16  is  1.20411;  and  the  Loga¬ 
rithm  of  64  is  1.80617,  thefe  two  Logarithms  added  together,  make  *.01028  which 
is  the  Logarithm  of  1024 ;  as  in  thcTablc  C  D :  For  the  want  of  over  plus  of  an  Unite 
or  two  in  the  laft  figure  of  the  Logarithm  produced  caufeth 1  no  error  in  the  woik. 

In  Divifion  the  Summ  of  the  Logarithm  of  the  Divifor  and  Quotient  is  equal  to  the 
Logarithm  of  the  Dividend;  for,  as  the  Divifor  is  to  1  fo  is  the  Dividend  to  the 
Quotienr.  Let  it  then  be  required  to  divide  1024,  by  64;  I  fry,  that  if  ftom  3.01029 
(die  Logarithni  of  1024,  the  Dividend,)  you  (ball fubtradt  1.80617,  (the  Logarithm  of 
6,  the  Divifor,)  the  remainder  1.20412  (hall  bethe  Logarithm  of  16  the  Quotient, as 
by\he  Tabic  C  D,  and  the  <;onverfe  of  the  Rule  laft  foregoing,  is  evident. 


In 


Part  HI. 


I.ogaritlmtetical  All  17 11 M  El  1C  If. 


...  .mY  continued  Rank  of  Numbers  Geometrically  Proportional  from  i,  the  Loga¬ 
rithm  of  any  one  Of  them  being  divided  by  the  Denomination  ot  the  Power  wliith  it 
pollcllcth  in  the  fame  Rank  ;  the  Quotient  fiiall  give  you  the  Logarithm  ot  the  Root  ot 

^I'hus'in  the  Rank  of  Proportional  Numbers  in  the  Table  C  D,  where  2  being  the 
Root  or  l  Power,  4  the  Square  or  If  Power,  8  the  Cube  or  III.  Power,  16  the  Biqua- 
dntc  or  IV.  Power,  32  the  V.  Power,  &c.  1  fay,  that  if  the  Logarithm,  ot  4,8, 16, 32, 
or  of  any  of  the  other  following  Proportionals  in  that  Rank,  be  divided  by  the  Number 
of  the  Denomination  the  Power  claimcth  in  that  Rank  ,  the  Quotient  Thall  be  the 

Logarithm  of  2,  tnc  Root.  ,  ,  „  r  .  , .  ,  „  •  -r  1 1 

Example:  L ,ct  it  be  required  to  find  the  Root  of  the  third  Power  in  the  Table. 
The  third  Power  (or  Cube)  is  8,  wliofc  Logarithm  is  0.91.308  3  this  divided  by  3, 
(the  Power)  giveth  0.30102,  for  the  Logarithm  of  the  Root  of  the  third  Power,  which 
is  2  Alfo,  if  it  were  required  to  find  the  Root  of  the  tenth  Power,  which  is  1024, 
whofe  Logarithm  is  3.01029,  which  divide  by  10,  (the  number  of  the  Power,)  and 
before  it  prefix  a  Cypher,  (as  its  proper  Charafteriftick, )  the  Quotient  will  be 
0301029,  the  Logarithm  of  2,  the  Root,  as  before. 

In  any  continued  Rank  of  Numbers  Geometrically  proportional  from  r,  the  Loga¬ 
rithm  of  the  Root  being  multiplied  by  the  Denomination  of  the  Power, the  Produft  lhall 
be  the  Logarithm  of  the  fame  Power. 

Example.  In  the  foregoing  Tabic  C  D. 

r2i  fo. 602057  r  11. 

i  3  I  j  0.90308  |  |  111.  j 

0.30102  the  Log.  of  the!  4  produced)*!  I-2°4I  1  £thc  Log.^j  IV.  iPowcr> 

Root  2,  being  multiplied  by  1  5  f  :  1  -  5  0  5  1  4  f  of  thc  j  V; 

6  j  1.80617  J  J  VI.  | 

L7j  1  2.  1  o  7  2  o  j  l  VII.  j 

§  VI.  How  to  find  thc  Logarithms  of  Mean  Numbers. 

In  the  foregoing  Table  noted  with  A  and  /?,  the  Logarithm  of 


being  put  to  be  < 


In  the  next  place  it  will  be  requifite  to  find  out  the  Logarithms  of  the  mean  (or 
intermediate)  Numbers,  fituate  amongil  (or  between)  thole  Proportionals. 


\  2  ’ 

<  11  12  1 

C  10 1  102  10 


1  which  are  mean  ( 

>  Numbers  be-  < 

>  tween  < 


>  C  10 

» and  ^  100 

I  c  1000 


Which  how  to  perform  (hall  be  taught  by  thc  following  Rules  and  Examples. 

The  RVLli . 

Makfvw  choice  of  one  of  the  Proportional  Numbers  in  the  Table  A  B,  you  Jh.ill  by  a 
continued  Extraction  of  thc  Square  Root ,  create  a  Rank  of  continual  mean  Proportio¬ 
nals  ^etwixt  that  number  and  1  ;  in  fitch  fort, that  the  continual  mean  which  comes  near  eft 
to  r,  may  be  a  mixt  number  lefs  than  2,  and  fo  near  i,  that  it  may  have  fix  Cyphers 
before  thc  fi^nifkant  figures  of  the  Numerator  ? 

Out  of  thc  Table  A  li  take  10,  thc  fecond  Proportional  in  that  Tabic,  and  annex 
unto  it  a  competent  number  of  Cyphers  (as  24.  )  Then  extraft  thc  Square  Root 
of  that  Number,  which  you  find  to  be  3.162277660168  •,  again,  annex  unto  this 
Root  12  Cyphers,  and  working  by  that  intirc  Number  fo  ordered,  as  if  it  were  a 
whole  Number,  extraft  the  Root  thereof,  which  you  find  to  be  1.778279410038  ; 
and  fo  proceeding  fucccfiively  by  a  continued  extraction,  you  produce  24  continual 
means  betwixt  10  and  i,  which  you  write  down  in  the  fir  ft  Column  of  the  following 
Table  3  in  which  you  may  obferve  the  three  laft  Numbers,  marked  with  thc  Letters, 
OHL,  namely  thefe  following, 

1  .000000548979 
r  .000000274489 
1 .000000  1  37244 

X  2 
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to  be  each  of  them  mixt  Numbers  lefs  than  2,  and  greater  than  1  ;  and  alfo  to 
have  6  Cyphers  before  the  fignificant  figure  of  each  of  them,  according  to  the  tenure  of 
the  Rule  laft  delivered. 


Continual  Aieans 
10,00 0000000 
5.162277660 
1.778279410 
1.553*21432 
I.  1  74781984 
"1.074607828 
1.036632928 
1.018171721 
I.00903  7044 
1.004707364 
1.002271148 
I  .  o  o  I  1  2  4  9  4  1 
t  .  o  o  O  7  6  2  3  r  2 
1.000281116 
1.000140748 
1. 00 0070271 
1  .  o  o  003  713  7 
1.000017767 
1.000008783 
i .  o  o  o  o  o  4  3  9  1 

*  •  <>  o 00  o2jyj 

I  .  o  o  o  o  o  i  097 
r .  o  o  c. .  o  o  o  7  4  8 
;  I  ,  o  c  :  o  o  2  7  4 
!  I  •  O  O  ( ■  J  o  o  I  3  7 


Thtir  Logarithm!. 
■ooooooooooc 
.7000000 0000 
.27000000000 
,12700000000 
.062  70000000 
.03  12700000c 
.0176270000c 
.0078127000c 
.0039062700c 
.001973  * 2  y 0  c 
.0009767627c 
.00048828127 
.  o  o  o  2  4  4  r  4  o  6  1 
.00012207001 
.000061037  17 
.00003071777 
.  000017  2787  5: 
•0000076293c 
.0,00  0038146c 
.00000190734 
.00000097367 
.0000004768; 
.00000023841 
.0006001 192c 
.0000000796c 


And  here  you  arc  to  take  notice,  that  although  yon  are  di retted  to  extratt  fo  manv 
continual  Means,  that  the  lafl;  fhould  have  but  fix  figures  before  the  fignificant  figures  of 
the  Numerator ;  yet  you  arc  alfo  to  underftand.that  this  is  meant  (and  is  only  neccflarv ) 
when  the  Tableof  Logarithms  you  intend  to  make.fhall  confilt  only  oflix  Figures  or  Pla¬ 
ces, as  thofe  in  the  preceding  Table  A  B  and  C  D  do.  So  that  when  you  intend  the  mini* 
ber  of  Places  in  your  Tableof  Logarithms,  to  confift  of  eight,  ten  twelve  or  fix 
teen,  or  any  greater  number  of  Places  3  you  muft  produce  fo  many  continual  Means 
till  the  laft  of  them  may  have  as  many  Cyphers  before  the  fignificant  figures  of  his  Nti’ 
merator,as  the  Logarithms  of  your  intended  Table  ftiall  have  Places. 

Having  thus  produced  a  fuflicient  company  of  continual  Means,  annex  unto  them 
their  proper  Logarithms;  by  halving  firft  tile  Logarithm  of  the  number  taken,  and 
then  fuccefiivcly  the  Logarithms  of  the  reft.  ’ 

As  for  Example  1. 0000000000000  being  put  for  the  Logarithm  of  10,  the  number 
taken,  the  Logarithm  0.500000  &c.  (marked  with  the  Letter  D,  in  the  fecond  Column 
of  this  laft  Table,)  which  is  the  hajf  of  10.000,  eh-.  is  the  Logar  thm  ofX Nu  her 
A  (the  Square  Root  of  «o.)  In  like  manner  0.25000  ch.  being  h“f of  o\ooo& 
is  the  Logarithm  of  the  Number  B,  and  0.1 .5000,  ch.  the  Logarithm  of  the  Nm- 
her  C,  and  fo  of  a  1  the  reft  in  their  order;  lb  that  at  the  laft,  you  have  in  the  firft 
Column  of  the  Table  2+  continual  Means  between  10  and  r,  as  is  aforefaid  And  in 
the  other  Column, you  have  to  each  of  thofe  continual  Means  his  refpettive  Logarithi  1 
When  a  number  left  than  2,  and  greater  than  1  comes  fo  near  to  that  it  hath  fix 
Cyphers  placed  before  the  l.gmcant  figures  of  the  Numerator;  the  firft  fix  fign  fi  ant 
figures  of  the  Numerator  of  loch  a  Number, and  the  firft  fix  fignificant  figures 0  fthc  Nu 
mcrator  of  his  Square  Root,  leflen  themfelves  like  their  Logarithms  thar  is 
This  Rule  is  illuftratcd  from  the  laft  foregoing  Table,  , where Tn  the  rLemlVol 
of  the  Table  the  number  N  being  the  Logarithm  of  the  number  G  fiy .  Coll™D 
As  the  Logarithm  K  is  half  the  Logarithm  N,  ?  5 

S°Numb7et4H9)  fignirica"c  figures  of  the  Numerator  0r  the 

Numbei  H,)  arc  half  548979;  the  firft  fix  fignificant  figures  of  the 
Numerator  of  the  number  G.  a  &  ' 01 
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And  from  hence  it  will  follow,  that  any  two  Numbers  of  this  kind  being  given, their 
Logarithms,  and  the  fignificant  figures  of  their  Numerators  arc  Proportional. 

lx  ample:  If  the  Numbers  G  and  H  be  given,  fay, 

As  548979,  the  fignificant  figures  of  the  Numerator  of  the  Number  G, 

Arc  to  274489,  the  fignificant  figures  of  the  Numerator  of  the  Number  H ; 

So  is  2384185  the  Logarithm  of  the  Number  G, 

To  1192092,  the  Logarithm  of  the  Number  H. 

In  the  fume  manner,  G  and  I.  being  given; 

As  548979,  the  Mean  G, 

Is  to  137244,  the  Mean  I, ; 

So  is  2384185,  the  Logarithm  of  the  Number  G, 

To  596046,  the  Logarithm  of  the  Number  L.. 

And  this  Rule  holds  true  in  any  other  Numbers  of  this  kind,  though  it  be  not  one 
of  the  continual  Means  betwixt  fo  and  1  ;  for  the  fignificant  figures  of  the  Numerator  of 
any  fuch  Number,  bear  the  fame  proportion  to  his  proper  Logarithm,  that  the  figmfi- 
cant  figures  of  any  of  the  Numbers  marked  by  the  Letters  G  H  or  L„  bear  to  Ins. 

By  what  hath  becen  hitherto  delivered,  it  is  manifeft  that  a  number  of  this  kind  be- 
ing  given,  the  Logarithm  thereof  may  be  obtained  as  followcth  : 

7  lie  Proportion  to  find  the  Logarithms  of  Numbers. 

As  the  lignUicant  figures  of  the  Numerator  of  any  one  of  the  Numbers  (figned 
in  the  firft  Column  of  the  laft  foregoing  Table  3  by  the  Letters  G  H  and  L) 


Arc  to  his  refpettive  Logarithm  ; 

So  are  the  fignificant  figures  of  the  Numerator  of  the  Number  given, 

To  the  Logarithm  of  the  fame  Number. 

Example  .  1  ct  the  number  1.000000102130  be  given,  and  the  Logarithm  thereof 
demanded  •,  then  fay,  ’  _  ,  kT  , 

As  548979,  the  fignificant  figures  of  the  Numerator  of  the  Number  G, 

Arc  to  2s8.1i  85,  the  Logarithm  of  the  fame  Number  G, 

_ *  r. _ :  r _ _  n«..—  ITnnmrnMr  .Kn  KTllmkor 


given  ; 

To  443545,  the  Logarithm  of  the  given  Number. 

Before  which  if  you  prefix  eight  Cyphers,  that  it  may  have  as  many  places  as  the 
Logarithms  of  the  Lilt  Table,  (namely  14,)  the  true  and  entire  Logarithm  of 
1.000000102130,  the  number  given,  150.00000004435453  which  is  alfo  the  Loga¬ 
rithm  demanded. 


§  VII.  A  general  little  to  find  the  Logarithm  of  any  Number  Propounded. 


The  firft  thing  to  be  done,  is  to  fearch  out  fo  many  continual  Means,  betwixt  the 
fame  Number  and  1,  till  the  continual  Mean  that  cometh  neareft  1,  hath  fix  Cy¬ 
phers  placed  before  the  fignificant  figures  of  his  Numerator.  Again,  this  . being  done, 
you  arc  (in  the  next  place)  to  find  the  Logarithm  of  that  continnal  Mean.  And 
jaltly,  by  often  doubling  and  re-doubling  the  Logarithm  To  found,  (according  to 
the  Number  of  the  continual  Means  produced)  in  conclulion  you  fihall  fall  upon  the  Lo¬ 
garithm  of  the  Number  given. 

Example:  The  number  2  being  given,  let  the  Logarithm  thereof  be  required. 
Firft,  in  imitation  of  that  which  is  before  taught,  m.  to  find  the  Logarithms  of  mean 
Numbers;  you  produce  fo  many  continual  Means  betwixt  2  and  1,  till., that  which 
comes  neareft  1 ,  hath  fix  Cyphers  before  the  fignificant  figures  of  the  Numerator  ; 
which  after  twenty  continual  Extractions,  you  find  to  be  1.000000661036. 

This  continual  Mean  being  thus  found  by  the  foregoing  Rule,  you  find  the  Loga¬ 
rithm  of  the  fame,  which  is  0.0000002870842  ;  this  Logarithm  being  doubled, 
will  produce  the  Logarithm  of  the  Square  Proportional  next,  above  1.000000661036. 
And  fo  doubling  the  Logarithm  of  each  continual  Mean,  fucccftivcly  on£  after  another, 
according  to  the  number  of  the  Extractions,  (namely  20  times, )  at  laft  you  happen  up¬ 
on  this  Logarithm  0.3010296020992,  which  is  the  Logarithm  of  2,  the  Number  given. 

The  whole  Fabrick  of  the  Work  is  evidently  exprcfTed,  in  this  enfuing  Table. 
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i  .41421  3  >-623-3  P1 

1.  l«  92  07  !  i  yoo2  &t°7f  2574005248 
'  I  .  o  9  O  5 O  -  n 3  2  6 ! y  0.0376287002624 

1 1 .044^'^^  MU  0  •  °. 1  8  8  14  3.  *  _°_U  J_2 

1  .  o  2  i  8  9  7  1  4  8  0  5  6  0.00940717506^6 

1.0108892860^2  3.0047035875328 

1.005429901  1 1 3  0.00235 17937664 

1  .  n  o  2  -»  1  1  2-5050  °jJl.cLI_IJ7J.8  .9  6  ,_8JL?  z 

1,00135  47"  19892  0.0005879484416 

1.000677130693  0.0002939742208 

1.000338508052  0.0001469871104 

I  .  n o o  1  6 9 2  3  9 705  0 ■ o  o  o  o  7  3  4  9  3  5  5  5  2 

i~]~7c>  (To  84616274  0.0000367467776 

'1.0  j-  7;o  42307241  0.0000183733888 

,1.00021  15-339  6  0,0000091866944 

j  i  .  o  o  o  o  i  o  5  -  6  6  4  2  0.0000045-9  3  y4  72 

1  J  .  ,  o  00  5-288307  0.0000022966736 

1  , o  U  o  o  026441  f  c  0.0000011483368 
,1.000001  322074  0.0000005-741684 

1,0  o  o  ' '  o  '66103  6  (0,0000002870842 

Having  found  this  logarithm  of  2,  which  you  fee  confifls  of  13  Places  (befides  the 
Index  or  Character  id  ick,  )  and  that  the  intended  Logarithms  (fuch  as  are  in  the 
forcroing  Table  C  D,)  do  conlilt  but  of  five  places  befides  the  Charaderiftick  or 
Index  •  you  take  only  the  Charaderiftick  and  the  fird  five  figures  following  it,  (re- 
fpeaing  the  red  as  fupcrlliious  jud  then  at  lad  the  proper  Logarithm  of  2,  the  given 
number  will  be  0.30102,  as  in  the  fore-cited  Table  CD:  And  thus,  as  the  Loga¬ 
rithm  of  2  is  found  out,  fo  may  the  Logarithm  of  any  other  number  whatfoever  be 
known  j  notwithftanding,  the  Logarithms  of  fome  few  of  the  prime  Numbers  being 
by  this  means  once  difeovered,  the  Logarithms  of  many  other  derivative  numbers  may 
be  found  out,  without  the  trouble  of  fuch  continued  extradion  of  the  Square  Root ;  as 
is  before  intimated,  and  as  this  following  Rule  will  dired. 

§  VIII.  An  cafe  way  to  find  the  Logarithms  of  Derivative  Namiers. 


The  RVI.E. 

/Living  found  the  Logarithm  0/2,  the  Logarithm  of  5  will  be  eafily  found  3  for ,  divi. 
ding  10  by  2,  the  Quotient  will  be  53  for  (by  the  fourth  Srflion  hereof)  the  fnmmof 
the  Logarithms  of  the  Divi  for  and  Quotient  js  equal  to  the  Logarithm  of  the  Dividend: 
Therefore  if  you  fubtratt  0.30102,  ( the  Logarithm  of  l  the  DiviforJ  from  100000, 
(the  Logarithm  of  to  the  Dividend ',)  the  Remainder  will  be  0.69898  ;  which  is  the 
Logarithm  of  <5  (the  Quotient :)  Fort 

The  Logarithm  of  the  Divifor  2  is  — 0.30102 
The  Logarithm  of  the  Quotient  5  is  —  0.69898 
The  Logarithm  of  io  the  Dividend  — 1. 00000 

And  again,  (befides  the  Logarithm  of  5,)  with  the  like  facility,  you  may  find  the 
Logarithms  of  any  other  Number,  that  may  be  made  by  the  Multiplication  or  Divifion 
of  thefe  three  Numbers-,  5,  2,  and  10 ,«/*.  Multiplication  4,  8,  16,  32,  64,  &c.  of  the 
Numbers  25,  125,62^,  &c.  of  the  Numbers  20,  50,  100,200,  &c.  by  obferving 
the  Directions  of  the  fourth  Scdion  hereof. 

According  to  this  method,  the  Table  of  Logarithms  at  the  end  of  this  Book  is  fra¬ 
med,  and  are  carrycd  on  to  feven  Places  bclidc  the  Charadcriltick  3  in  which  Tabic 
you  may  obferve,  that  the  Column  intituled  Num.  contains  all  Numbers  from  1  fuc- 
cellively  to  10000,  as  they  Hand  one  after  another  in  their  natural  Order  :  And  in  the 
other  Column  (figned  at  the  top  by  Logarithm ,)  you  have  juft  againft  each  Number 
his  refpedive  Logarithm. 


The 


Part"lII.  Logarithmetical  ARITHMETIC  It* _ 

The  Tablc^ofAriir^i^  Si^ns^^T^ngenjs^thc^cn^ of  tl.is  Book  places" alibi 

PraX  W«Ta£Stomkk,  anfwerable  to  the  pLes  of  the  Logarithms,  for 
the  orderly  tiling  of  them  together. 


CHAP.  II. 

Tb »  general  Vfe  of  the  Table  of  Logarithms. 

THc  Pabrick  and ^ 

^tains^hc  P  ^^^'^^((.jr^f^Jhich'arefp^incipaUy'two.^e^ l0U" 

\  I'raOion  (either  -  Laima,) * 

(whether  Whole,  Broken  or 

cafes  and  C.onfidcrations,  all  which  lhall 
be  cleared  by  Examples,  in  thefe  following  Scftions. 

§  I.  Jim  to  find  the  Logarithm  of  any  Alfolute  ttumhr,  under  ioooo. 

,  ■„  firlt  Column  of  the  Table  (under  the  word  Number  J 

to  the  right  hand  (under  %<**«.)  yon 

“  ampl Anther  given,  and  Ic,  the  Loganthm  thereof  be 

Xhfor  357>  in  the  U  Column  j&M 

7ot\' 89^077! T  tl^’^hm  of  <5i  will  be  found  1,7913917  ;  and  the  logarithm 
of  7  will  be  0.8450980 ;  as  is  here  feen. 

f  7")  Vo. 843098° 


The  Logarithm  of 


1  .7  92. 3 9  *7 
2.8970770 
3 . 5  ^  2. 9  1  1  4 


A'nd  by  this  yon  may  perceive,  that  if  the  Abfolute  Number  given  do  conlilt 

of-  0  (»■ 

2  (  Figures, the Charaderiftick or  )  i. 

q  (  Index  thereof  is,  /  2  • 

4  I  ^  3  ‘ 

Always  an  Unite  lefs  than  the  Number  of  Places  in  the  given  Number, as  hatbbeen 
before  declared. 

S  ir.  into  to  find  the  Logarithm  of  any  Alfolute  Namier  xohich  confifis  of  five 
Places. 

Although  the  Table  at  the  end  of  this  Book  extends  but  to  four  Places,  rar..  to  9989. 
yet  the  Logarithm  of  any  Number  confiding  of  five,  fix,  or  feven  Places,  may  be  found 

Example.  I-ct  it  be  reunited  to  find  the  Logarithm  of  58476.  .  . .  .  ,  wl,ich 

mains,  fubtratt  the  Logarithm  of  5848,  vn.  .7S70074,  itom.  „f  Propor- 

m.  .7009331  i  and  you  find  the  Difference  to  be  743'And  then  by  the  Rule  ot  ropo 

tion  fay,  fit 
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As  10  (for  the  one  figure  remaining  above  the  four,  wt.  6.) 

Is  to  6,  (the  laft  figure  of  the  Number  given,; 

So  is  743,  (the  Difference  between  the  Logarithm  of  $847  and  5848,; 

Which  446,  being  added  to  4.75693 3 1 >  it  makes  4-7««97rfi  for  tl,c  wholl;  >°Ea- 
rithm  of  58476. 


§  irr.  Ah  Ah folate  Number,  confifiing  of  fix  V laces,  being  propounded,  to  find  th? 
J  Logarithm  thereof. 

Example  Let  864993,  be  the  Number  given,  whofe  Logarithm  is  required. 

Firft  feck  the  Logarithm  of  8649,  (the  four  firft  figures)  which  is  (without  the  In- 
dex)  .9369659,  th?  Logarithm  of  8650  is  .9370161  *,  and  their  Difference  is  502  : 

1  hen  fay  by  (f0’r  tjie  tw0  f,gUres  remaining  of  the  four,  vi*-  33,) 

Is  to  33  (the  two  laft  figures  of  the  Number  given  0 
So  is  501  (the  Difference  of  the  Logarithm  of  8649,  and  8650,) 

To  1 66,  fere.  ,  .  .  . 

Which  166  being  added  to  .9369659,  (the  Logariuim  of  8649)  makes  it  .9369825; 
before  which,  if  you  prefix  5  (for  tlic  Charafteriftick  or  Index,)  Jl  is  5.9369825,  for 
the  true  Logarithm  of  864933. 


S IV.  An  Abfolutc  Number  confifiing  of  feven  P laces  being  given ,  to  find  the 
'Logarithm  thereof. 


Example.  Let  the  Logarithm  of  this  Number  5423758  be  demanded. 

The  Logarithm  of  5423  is  - - •  •!_  3  4  2  3  9  6 

The  Logarithm  of  5424  *s ■ - - *  -7  3  4  3  1  9  7 

Their  difference,  - - - - -  1 

This  done,  fay,  ,  _  0  \ 

As  1000,  ( for  the  three  laft  Figures,  vie.  758>) 

Is  to  758,  ( the  threo  laft  Figures,  ) 

So  is  8oi,^  ( the  difference  of  the  Logarithms,) 

To  607. 

Whice  added  to  .7342396,  the  Logarithm  of  5423,  it  makes  .7343003,  before  which 
if  yon  prefix  6,  for  the  Charaftcriftick,  (becaufe  the  given  Number  conliftgd  of  feren 
Places,)  the  entire  Logarithm  of  5423758  will  be 6.7343003. 


§  V.  A  Vulgar  Frail  ion  being  given,  to  find  the  Logarithm  thereof. 


The  RVLE. 

Subtrail  the  Logarithm,  of  the  Numerator  from  the  Logarithm  of  the  Denominator ,  the 
Remainder  (ball  be  the  Logarithm  of  the  Fraction. 

Example.  Let  the  Logarithm  of  J  be  required. 

The  Logarithm  of  3  is  0.4771212,  the  Logarithm  of  4  is  0.6020600,  from  which 
the  Logarithm  of  3  being  fubtrafted,  there  remains  0.1249388,  the  Logarithm  of  f 
And  fo  of  any  other,  as  in  thefe  Examples  following,  ^  and  , 

lijf  Logarithm  of  the  Numerator,  ■ — 2.0969100 
1257  L Logarithm  of  the  Denominator, —3.0993353 

—  1.0024253,  the  Logarithm  of  -, 

1 2 s  J  Logarithm  of  the  Numerator,  — 2.0969100 
j  2  57  i  f, Logarithm  of  the  Denominator,  —4.0994044 

— 2.0024944,  the  Logarithm  of  -,-,^b 

And  here  note,  That  the  Logarithm  of  a  Fraftion  is  always  defective ;  that  is,  the 
Value  thereof  is  lei's  than  o,  or  nothing ;  for  the  Logarithm  of  1  being  put  0.0000000, 
the  Logarithm  of  which  is  kfs  than  1,  mult  needs  be  lefs  than  nothing;  and  by 
hovy  much  a  Fraction  approaches  nearer  to  1,  by  fo  much  lefs  is  the  quantity  of  his 
Logarithm,  &  e  centra-,  becaufe,  as  the  Logarithms  of  Numbers  that  arc  greater  than 
1,  increafc  a  nihilo  ad  infinitum  above  i,  fo  the  Logarithms  of  Numbers  Id's  than  1, 

intaafo 
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rTXlikwilc  *  mhi/0  ad  infinitum  under  1  5  wherefore  when  you  meet  with  inch  a 
l'ocanthm,  (to  diltinguifh  it  from  a  perfeft  Logarithm, )  prefix  before  it  this  mark 

as  j"  and,'-’  (w,,kh  "»y  be6writtm 

„i!l,DUt  their  Denominators  thus,  .15  and  .05,  their  Logarithms  are  -0.6010600 
and  —0.3010300. 

The  Logarithm  of  .25  is  1.39794°° 

The  Logarithm  of  1 00  is  2  coooooo^ 

—0.6020600,  the  Logarithm  of  , ;L 

The  L.oga rithm  of  .05  is  0.6989700 
The  Logarithm  of  100  is  2.0000000 

—  1.3010300,  the  Logarithm  of  10-t. 

When  the  Fraftion  propounded  is  a  Decimal,  the  Logarithm  thereof  may  be  more 
calily  lound,  thus :  The  Rvl.t. 

.  j  i  T  nn.  nf  ,lp  Decimal  eivetu  (without  the  Char  all  eri[Hckj\)  as  if  it  were 
WU\  'hole  NtJber/ then  take  th/ Complement  Arithmetical  of  that  Logarithm ,  and 
‘place  before  it  its  proper  Charailerifiicky  which  mttfi  confijt  of  Jo  many  Unites  as  them 
are  Cyphers  be  for!  die  Decimal  Fraction ,)  that  Number  fo  ordered  Jhall  be  the  Loga¬ 
rithm  of  the  Decimal  propofed. 

Fvjrimle  ■  Let  the  Logarithm  of  this  Decimal  .125  be  reqtitred. 

Thc  Lottirithmof.125  (befidcs  the  Charaftcriftick)  is  .09S9I00,  which  fubtrafted 
r  .ifK.l  iihm  of  10,  which  is  1.0000000,  the  Remainder  will  be  .9030000-, 
wbre  whichff  yon  place  die  proper  Charaftcriftick  o,  (becaufe  the  Decimal  given 
had  no  Cyphers  prefixed  before  it,)  the  entire  Logarithm  of  .125  will  be  -0.9030900: 
Solikewife  the  Logarithm  of  .0125  will  be  found  to  be  -1.9030900,  and  the  l.oga- 
rithm  of  .00125  to  be  -2 .9030900. 

§  VI*  I  low  to  find  the  Logarithm  of  a  Mist  Number. 

The  RVLE. 

Reduce  the  Mixt  Number  into  an  Improper  Fraction-,  then  fub trail  the  Logarithm  of  the 
K  Denominator  out  of  the  Logarithm  of  the  Numerator,  the  Remainder  is  the  Log.intbm 
of  the  Mixt  Number. 

Example  :  Let  the  Logarithm  of  125  \  be  demanded. 

This  Mixt  Number  being  reduced  into  an  Improper  Fradion  will  be  -  4 :  The  Lo 
earithm  of  503  the  Numerator  is  2.7015680,  the  Logarithm  of  the  Denonunatoi  4  is 
0.60I0600  !  this  fubtrafted  from  2.701580,  the  remainder  is  2.o995°8o,  the  Loga- 

HfiutT  this  Mixt  Number  werc'givcn  in  a  Decimal  Mixt  Numbet*,  it  would  be  175.-5, 

and  then  yon  may  find  the  Logarithm  thereof  by  this  '  y  ,  ,  .  >  c 

Seek,  the  Logarithm  of  the  Number  given,  without  the  Character iff  icf,  aid  pUr  b^e 
it  the  proper  Char  all  eriftick  belonging  to  the  whole  part  thercoj ,  and  that  Jhall  lc  t,c 

Example-. i^ThV Mixf  Decimal  125.75  taken  as  a  Whole  Number,  the  Logarithm 
thereof  (by  $2  hereof)  will  be  (without  the  Charaftcriftick,)  .0995080  5  before 
whid?  if  yovf  prefix  2,  fo*  the  proper  Charaftcriftick  for  the  Whole  Number  .25, 
the  perfeft  Logarithm  for  the  Mixt  Decimal  will  be  2.0995080,  as  it  was  before  when 

^Hitherto wiThavc  treated  upon  the  firft  part  of  this  Chapter,  namely,  to  find  the 
logarithm  of  any  Number,  whole  or  broken  5  I  proceed  now  to  the  fecond  part,  which 
is  to  find  out  what  Abfolutc  Number  belongs  to  any  given  Logarithm,  and  whether 
that  Number  be  a  Whole  or  a  Mixt  Number. 

§  VII.  A  Perfctl  Logarithm  being  given  to  find  what  Abfolule  Number  it 
belongs  unto. 

In  the  Table  at  the  end  of  this  Book  the  Abfolute  Numbers  which  ftand  in  the  M 
Column  proceed  by  natural  fuccdlion  from  1  to  10000,  by  1,  2,  3,  c-c.  and  agam^ 
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■^TN^mbcr  in  the  firft  Column,  under  INumbf]  you  have  his  Logarithm  in  the 
fCExam^  bc  n  logarithm  given,  and  the  Abfolute  Number  thereunto 

Wsffin'thcTabt  under  till  you  find  1.477.212,  which  when  you  have 

found  look  in  the  ad  joyning  Column  towards  the  Left  hand  and  there  (agamft  it)  you 
(ST find  roc,  which  is  the  abfolute  Number,  unto  which  the  Logarithm  2.4771212 
belongSi  And  fo  you  fliall  find  that  the  Abfolute  Number  belonging  to— 

/■  o.845op8o’>|  C  7 

The  Logarithms  2.8970770^  j  7  89 

C  3  *  5  5  2  9  1  »4  '  >3  57  2 

And  fo  of  any  other,  fo  far  as  the  Table  at  the  end  cf  this  Book  extendeth ;  that  is, 

from  One  to  Ten  Thoufand. 

This  Example,  with  the  above  Logarithms  and  their  Abfolute  Numbers  adjoyned,1 
may  fuffice  for  fuclt  Abfolute  Numbers  as  the  Table  is  capable  to  receive :  But  if  a 
Logarithm  (hall  be  propofed  without  the  verge  of  the  Table,  that  is,  any  Logarithm 
whofc  Charadcriflick  is  above  3,  as  4,  5>  <*>  then  fomc  other  means  mult  be  ufed 
to  find  the  Abfolute  Number  belonging  to  that  given  L.ogorithm. 

Example  G  Let  this  Logarithm  4.7669777  be  given ,  and  let  the  abfolute  Number 
t hereunto  bilonging  be  required. 

You  fee  by  the  Charaderiftick  4,  that  the  abfolute  Number  thereunto  belonging 
tnnft  con  fill  of  five  places,  (whereas  thefe  Tables  go  but  to  four,)  notwithilanding 
feek  the  neareft  Logarithm  in  the  Table,  which  is  lefs,  and  you  will  find  it  to  be 
3.7669331,  which  is  the  Logarithm  of  5847-,  alfo  feek  the  next  Logarithm  in  the 
Table  greater,  which  you  will  find  to  be  3.7670074,  which  is  the  Logarithm  of  5848  ^ 
thefe  two  Logarithms  thus  found  fet  down  in  this  order. 

Logarithm  given,  4 . 7  6 6  9  7  7  7^  4 4 6  Diff.  5  8  47 

Next  lei's,  3  •  7  6  6  9  3  3  1 

Next  greater,  3.7670074)^^*743  Diff  5848 

Then  fubtrad  the  Idler  Logarithm  from  the  given  Logarithm,  and  die  difference 
will  he  446,  which  is  the  Logarithm  of  5847  $  alfo,  take  the  difference  between  the 
lelfcr  Logarithm  and  the  greater,  and  you  will  find  it  to  be  743  :  Then  fay  by  the  Rule 
of  Proportion : 

As  743,  the  greater  difference, 

Is  to  446,  the  Idler  difference, 

So  is  10,  for  the  one  figure  wanting  in  the  Abfolute  Number  to  make  it 
up  five  places. 

To  6, 

Which  6  is  to  be  fet  on  the  Right  hand  after  the  Idler  Number,  viz..  5847,  making 
it  to  be  58476  *  and  that  is  the  Abfolute  Number  belonging  to  the  given  Logarithm 
4.7669777. 

Example  2.  Let  the  Abfolute  Number  belonging  to  this  Logarithm  5.9369826  be  required. 

By  the  Charadteriftick  5  you  fee  that  the  Abfolute  Number  muft  confifl  of  fix  pla¬ 
ces,  wherefore  (as  before)  find  in  the  Table  the  neareft  greater,  and  the  neareft  Idler 
Logarithm,  finding  their  differences,  and  then  work  as  before,  only  in  the  Proportion 
ufe  100  in  this,  for  the  10  in  the  former  Example,  becaufe  this  wants  two  places  to 
be  fupplied,  whereas  the  other  wanted  but  one  place. 

Logarithm  given,  5.936982  6^  x  5  ?  Diff.  8649 

Next  lefler,  5 . 9  3  6  7  6  5  9^" 

Next  greater,  3 . 9  3  7  o  1  6  1  S  0  2  Diff.  8650 

The  differences  being  thus  taken,  fay, 

As  502,  the  greater  difference, 

Is  to  167,  the  Idler  difference, 

So  is  100,  for  the  two  figures  to  be  added, 

To  33. 

Which  33  is  to  he  fet  to  the  lefTer  Number  8649,  and  it  will  make  it  8649-.  3  j 
which  is  the  Abfolute  Number  belonging  to  the  given  Logarithm  5.9369826. 


§  III.  A 


PartlH. 


Logarithms  ical  ARlT H}AE  T  ICE. 


155 


^  V I rf  A  VifcUive  Logarithm  being,  ghen;  to  fad  the  refpelhve  Number  (or 
§V  '  A  •  Decimal  Lraitm)  unto  which  it  belongs. 

v  Defcdlive  Logarithm  is  the  Logarithm  of  a  Number  left  than  «  1  now  to  find  the 
lOtTefpondent  Number  of  fitch  a  Logarithm  tins  *  the  *  ^ ^  >//;.  (  ;J  ^  of 
Take  the  Complement  unto  it  \  this  dom,  [lace  before 

the  Logarithm  of  .0,  and  fcc^ r xhatMu  ^uhm  ghm  a  Cypher , 

/r««,  ,Wr4cfmlmd  "  "*  N‘"',L“ }M  IMk 

“f  lL!e  1-  V  (ty*  -0.m°9C0  M,  h loi,. 

Example.  J.  demand  the  Tnmber  |  t0  the  Logarithm  of  to  (bchdes 

uS’VSaion  i  fo  the  corrcfpondcnt  Number  a-iUcing 
the  Logarithm  given  will  be  found  to  be  .1 ^  cori.crp0ndcnt  Number  would 

But  if  the  Logarithm  given  rLt'ij? of ^thc^c'iven  1  .ogarithm  was  .. 

have  been  .0125,  bccaule _the  Chat  after  .  kb°[  in^  t0  thji:  Logarithm  -.1.301030, 
So  likewilc  the  coire  pon  Number  Handing  againft  which  Logarithm  is  5, 

whole  Complement  is  .69897  ,  P  charaderiftick,  place  one  Cy- 

»—  — 

found  ( by  tire  former  Rule)  «> 1|C  ■0025>  °  *• 

CHAP.  HI. 

MULTIPLICATION  by  LOGARITHMS. 

R¥  „« Conftriiftion of 

B  Aiutfiiuctick  (wfictJicr  t  i|(i|  ^  Arithiucuck  performs  by  Addition  and  Sub- 

Sion  wLercfor'c  pam^s't.y  the  two  lull  mentioned  Rules  wc  beg,,,  U„  our  An.- 
there  arc  fevcral Cafes,  as  thefe  following,  m. 
f  i .  A  Whole  Number  by  a  Whole  Number. 

!  1:  *  Z°.c  by  a  Whole  Number 

To  multiply  1  and  ft  Decimal  Eradion. 

|  4.  A  Decimal  Fradion  by  a  Decimal  Fraftion. 

•L  5.  A  Perfect  Logarithm  by  a  Delcdivc  Logarithm. 

ttasrarzsvt  £  sa*v;w^  «- 

L.  ,b.„  is.  rofdt  if  >e.y  be  pnfdf  ydoglhvc  ,f  ,  hoy  h  d,fa„u. 

Him  the  ioo.mihms  of  I he  Numbers  given  «  of drars  ifudi,  that  is, one ^  pci  foe., 
Ll  ,/«■  Ar  defedive,  f„bnf,hc  If  r  on,  of  >' 

Logarithm  of  the  Produtl  required ;  which  Logarithm  ( w  mu  Ca/e)  •  •;  t 

fam  kind  with  the  g>  e.iwr  Logarithm  of  the  Numbers  gi. at. 


Y  2. 


§  1.  To 


Cur^us  Mathe 


M  ATIC  U  S. 


Book  I. 


§  I.  To  multiply  a  Whole  Namier  by  Whole  Number 
Multiply  85  by  28. 


Multiplicand  8«  itt  Logarithm 

Multiplier  28  utLogmthm 

The  Produtl  2408  in  Logarithm 

Multiply  376  by  24- 

jsr  *s 

TkTrodt.tl  9° 2  4  i"  Logarithm 

Multiply  37 11  by  l<5* 

ST*  37',8  £%£: 


Multiplicand 

Multiplier 

The  Produtl 


Multiplicand 

Multiplier 


1.9344984 
1 . 447  1  5  80 
3.3816554 

2 . 57  5 1 87  8 
I  .  3  80  2  T  12 

3  •  9  5  5  3  99° 


4.5696079 
1 .2041200 
5.7737279 


»!'»»»'  ,  - -  - 

The  Produtl  5  9  3  9  2-  *ts  Logarithm  5  •  7  7  3  7  2  7 

§  H.  to  multiply  a  Whole  Number  by  a  Decimal  Pratt  ion. 


Multiply  131  by  18.25. 

1  3  2  itt  Logarithm 

18.25  its  Logarithm 

24.09  its  Logarithm 

Multiply  72  by  83.07. 

83.07  its  Logarithm 

rj  2  its  Logarithm 


Multiplicand  1  3  2  its  Logarithm  2.1205739 

differ  ,8-2*  *»  Logarithm 

Tfcc  24.09  its  Logarithm  3-3818368 

Multiply  72  by  83.07. 

Multiplicand  83.07  <«  f  1  -  9  1  9  4  4  4  2 

Multiplier  7  2  Logarithm  1.8573325 

The  Produtl  5981.01  its  Logarithm  3-7767767 

§  III.  Tfl  multiply  a  Whole  Number  and  a  Decimal  Frattion  by  a  Whole 
*  Number  and  a  Decimal  Frattion. 


The  Produtl  5981.01'  its  Logarithm 


Multiplicand 
Multiplier 
The  Produtl 

Multiplicand 

Multiplier 

The  Produtl 


Multiply  17.268  by  4.5. 
17.268  its  Logarithm 
4 . 5  its  Logarithm 

77.706  its  Logarithm 

Multiply  22.2  by  7.05. 

2  2.2  its  Logarithm 

7.05  its  Logarithm 

156.51  its  Logarithm 


1 .2372420 
0.6532125 

1  .  8 904T 4  S 

1-3  46  3  5  3  0 
0.84 81891 

2.19  4T42  1 


§  IV.  to  multiply  a  Decimal  Frattion  by  a  Decimal  Frattion . 
Multiply  .75  by  .125. 

dtiplicand  .7  5  Log.  Comp.  Arith.  —0.12493 


Multiplicand 

Multiplier 

The  Produtl 

Multiplicand 

Multiplier 

The  Produtl 


.125  Log,  Comp.  Arith. 

.09375  Log.  Comp,  Arith. 

Multiply  .025  by  .42. 

.025  Log.  Comp,  Arith. 

.4  2  Log.  Comp .  Arith. 

.01050  Log.  Comp,  Arith. 


— o  .1249388 
— o  .9030900 
—  1 .0280288 
— °  . 97  1  97  1  2 

— o  .  6  o  2  o  6  o  o 
— o  . 3 7  6  8504 
— o  .  9  7  8  9  i  o  4 
— o  .0210896 


§  V.  To 


Logarithmetical  AR1 THM E TICK. _ ^ 

§  V.  to  multiply  *  CtrfeCt  Logarithm,  ly  «  Defective  Logarithm. 


The  Produtl 


Multiply  25  by  .125. 
Mdtiffand  25-  com.  Arith. 

Multiplier  -I25*  * 

The  Produtl  *I25  by  .00125. 

5  %c~A*k. 


5  Xj0** 

.00125  Log.  Com.  Arith. 


.03 1 2$  Log. 


1  . 3  97  9  4°° 

. — o  .9030  89° 

O  .  4  9  4  9  5  1  0 

i  •  3  9  7  9  4  o  0 
—2 . 9  o  3  0  9  0  0 
— r.  5  o  5 1 5  00 
.49485°° 


CHAf.  IV. 

DIVISION  by  LOGARITHMS. 

aaJt 

remain  tome  doubt,  whether  that  Loganthm  b  sdifRculty  may  be  removed  ; 

VfiSSSX  .fS s*.  .  >-  ** 

Proportion .  ^  ^  Divifor  is  to  the  Dividend, 

mull  needs  be  greater  than  i,  Pcrfeft  i.  t.  the  Logarithm  of  a  Whole,  or 

toll  proceed  to  Examples,  obferving  this, ^  . 

m»  >k  Logarithm  of  tk  Ht'uHt.''*  ^  ^ 

the  greater  i  tk  rejidttc  or  remainder  it  the  Logarithm  t>]  the  ids? 

§  1  To  itrviJe  a  mole  Humler  ly  a  Whole  Homier,  or  a  Defective  ly  a 
Defettive. 


Dividend. 

Divifor. 

Quotient. 


1.  Divide  94325  by  3947* 

94325  Logarithm 

3947  Logarithm 

2  3.8  9  8  Logarithm 

2.  Divide  .3947  by  .0753. 

.3947  Log •  Com.  Artth. 

•0573  Log.  Com,  Arith. 

6.8883  Log. 


4.9746  268 
3_-  5  96  267  1 

n  3  7  8  3  5  9  7 
-0.4037  3  29 

~t  .24184 5  4 
'0.8381135 


■  Cursus  Mathlimaticus. _ 

In  thcfc  two  Examples  you  may  obferve  that  i, 37% 97, and  0.8381 135  the  Log.% 
,it  nis  of  the  two  Quotients,  arc  both  of  them  Perfett,  bccaufe  the  whole  Nniin.r, 
”,  t,ci„K  the  Dividend  in  the  hi  d  Example,  is  greater  than  3P47  Ins  Divifor. 
And  the  Fruition  .3947,  being  likewifc  Dividend  in  the  fccowl  Example,  is  greater 
than  the  Frattion  .057  j  the  Divifor;  according  to  the Rule  before  prcmiied. 

1.  Divide  3947  hy  94325’. 

Dividend  3947  logarithm  3.  596267^ 

Divifor  94325  Logarithm  _4: 97*6268 

Quotient  .  .041^4$  Logarithm  ~  •  •  3  7  8  3  5  9  7 

2.  Divide  .0573  by  .3947. 

Dividend  .0573  •  Log.  Com.  Mb.  —1.2418454 

Divifor  .3917  Lop.  Com.  Aith.  — °  .4037  3  2  9 

-6".  8381125 
.1618875 


Quotient  .1 4$ 1 7  Lo£‘  .1618875 

in  thcfc  two  Examples  the  Dividends  being  kfs  than  the  Divifors,  both  the  Log.i- 
rithms  found  for  the  Quotients  are  Defective.  ,  .  ..  , 

por  ]lcre _ t. 3783597,  being  the  Logarithm  found  in  the  firJt  Example, ns  (is  by 

the  feventh  Settion  of  Chap.  2.)  the  Logarithm  of  a  Decimal  .041845,  and  0.8381 125 
being  the  Logarithm  found  in  the  fccond  Example,  is  (by  the  fame  feventh  Section,)  tin? 
logarithm  of  the  Decimal  .14517. 

§  II.  to  divide  a  perfett  Logarithm  by  a  Defective,  and  the  contrary. 

RULE  III. 

When  the  Logarithms  of  the  numbers  given  arc  of  divert  kinds ,  add  them  together  •,  their 
Summ  is  the  Logarithm  of  the  Quotient. 

Example.  3947  being  given  to  be  divided  by  .145 17»  the  Quotient  is  27188;  for 
the  Logarithm  of  3947  is  3.596267,  and  the  Logarithm  of  .143 17  is  0.8381 12  :  Thcfc 
Logarithms  being  added  together  their  Summ  is  4-434379  ;  which  being  a  Perfett 
Logarithm  (by  the  7th  Settion  before  cited,)  is  the  Logarithm  of  27188,  the  Quoti¬ 
ent  required.  But  if  .  145 1 7  were  propounded  to  be  divided  by  3947,  the  Quotient 
would  be  found  to  be  .00c  >36781,  by  the  Rule  above.  Example. 

1  Divide  3947,  by  .14517. 

Dividend  3947  Lo&'  3 . 5  96  2  67 

Divifor  .145 1 7  Log.  Com.  Aith.  —8.838112 

Quotient  27 1 88  Log.  4.434379 

2.  Divide  .145 17  by  3947. 

Dividend  .14517  Log.  Com.  Aith.  —-0.838  1  1  2 

Divifor  39*17-  1.1 

Quotient  .000036781  Log.  4.434379 

In  like  manner  6  8883  being  given  to  be  divided  by  .3947*  the  Quotient  will  lie 
17.4523  for  the  Logarithm  of  6.8883  (by  the  6th  Settion  of  Chap.  1.)  is  0.8381  12, 
and  the  Logarithm  of  .3947  is  • —  0.403733  3  thcfc  Logarit  hms  being  added  together, 
their  Summ  is  — 1.241845,  which  is  the  Logarithm  of  17.452  for  the  Quotient 
faught.  But  if  .3947  had  been  to  be  divided  by  6.8883,  the  Quotient  would  be 
.0573. 

See  thole  two  Examples. 


3 . 5  96  2  6  7 
—8.838112 


• — o  .8381  12 
3.J  9  6  2  6  7 
4-43  43  7  9 


Dividend 

6.8883 

Lop. 

0 . 8  3  8  1  1  2 

Divifor 

•3947 

Log.  Com.  Aith. 

*--0.4037  3  3 

Quotient 

1 7  •  4  5  2 

Log. 

1  2  3  6  8  4  5 

Dividend 

•3945 

6.8883 

Log .  Com.  Aith, 

—  Q  .4  0  3  7  3  3 

Divifor 

Leg. 

O.8381  12 

—I.241845 

Quotient 

•7  5  8 1 s  s 

I  have  infilled  the  longer  upon  Multiplication  and  Divifion,  fas  being  nccefinry  to  he 
well  undcrltood,)  becaulel  intend  more  brevity  in  the  Rules  following. 

CHAP 


Parc  IH. 


Lozari  timet  i cal  ARl TH M E TICK \ 


CHAP.  V. 

EXTRACTION  of  ROOTS  by 

logarithms. 

5  I.  A  Number  being  given  to  fed  the  Square  Root  thereof. 

SHk  ,U  logarithm  Of, he  N,,,nhrrfL%L  Logarithm  „  the  Logarithm  of, ho 

Sejuarc  Aoof  o/zLit^iw/  jypHm\,er  piven,  vehofe  Square  Root  it  required. 

Example  1.  La  56644  M  *  rithm~ - - - -4  -  7  5  3  *  5  3  9 

The  Number  given  50644  - _ ° - - .3765769 

The  half  thereof  7  '  ,  ,  .  tiie  Square  Root  of  56644. 

The  Logarithm  of  12572  is  _ _ _ _ — - - . - 2 .0497022 

T  1 2.1k,  the  Square  Root  fought. 

§  II.  A  S,,,ure  Root  being  given.  to  Wj!"  Spore  Mugler  belonging 
The  RULE- 

tip  ,he  Logarithm  of, he  Root  given,  vhkb  mul.ifly  by  *,  •<«  |W 

E»pLf Xl%i''oSr^RoTPldd^  the  Spore  Number  .hereof  be  re - 

V"rtl  .  .  f  ,  o  .  _ ... _ _ ... - - -  -  -  - 

The  Logarithm  ol  2,8,1s  2 

§  III.  A  Number  icing  given  to  find  the  Cube  Root  thereof. 

S„K  ,he  Logarhhn,  of  ebe  given  NuZ,  Z did  , nr, , hereof  U  ,he  Logan, b,n  of  ,h, 

Ex"l:^“'u  Nn,nber  given,  and  in  ,he  Cube  Root  .hereof  be  re- 

quirid.  _ ;  - -  - _ 4.  9  8  84O  7  3 

The  Logarithm  ot  97336,  is _ ™ _ _ _ _  6628024 

The  Logarithm  ot  793°4>  1S  _ _ _ _ _ _ _ _ _ 1.6330983 

0WMd!  ffi,|h"^rUnTrfe2.9«3.  and  that  it  the  Cube  Root  of  the  given  Nom- 
ber  79304. 

§  IV.  A  Cube  Root  being  given,  to  find  the  Cube  Number  thereunto  belong, ng. 

The  RVLE. 

Seek  the  Logarithm  ef  the  Roo,  given,  which  being  nmkifedi,  3,  nu/i  f  reduce  ,he  Logo- 
rithm  of  the  Cube  Number  f ought.  , 

Example:  Let  46  be  given,  and  let  the  Cube  Root  thereof  be  required.  ^ 

The  Logarithm  of  46  is -  1  ' 0  G  2  \ 

That  multiplied  by  3  produces - — —  '  ?  • 

Which  is  the  Logarithm  of  97336,  and  that  is  the  Cube  Number  of  whi 
the  Root. 


C  U  R  S  U  S  M  AT  H  E  M  AT  I  C  U  S. 


Book  I. 


§  V.  A  quick  and  eafte  way  to  cstrall  any  Root ,  out  of  the  hi&bcjl  Reivers  and 
vaflejt  Numbers,  by  the  help  of  Logarithms. 

Tim  the  faculty  of  extracting  all  forts  of  Roots,  is  ncccfliiry  to  an  Algvbrifi ;  and 
that  no  method  for  extraction  is  lo  eafic  as  that  by  Logarithms  arc  Truths,  as  1  take 
it,  beyond  all  poffibility  of  denial.  cr 

The  only  thing  that  allays  their  Excellency  is, that  the  largeft  Cannons  extant,  piofcfs 
not  by  any  feckings,to  give  us  the  Logarithm  of  any  Number  to  above  40  Millions.  Anti 
this  provilion  is  fo  fcanty,  that  without  foinc  farther  invention,  it  will  not  furnilh  us 
with  Logarithms  for  the  Cube  of  343  :  The  Stir- fol id  of  34,  the  fccond  Sur-folid  of 
1 3  or  the  third  Sur-folid  of  5  ;  and  I  know  no  other  that  hath  made  it  his  bufinefs  to 
aflift  us  in  this  lirait.  But,  by  the  help  of  the  Rule  following,  any  Root  may  be  ex¬ 
tracted,  though  the  Number  given  exceed  40  Thoufand  Millions,  of  Millions,  of  Milli¬ 
ons,  40  Tlioufand  times  taken:  For  this  Number  4722366482869645213696,  is  much 
larger  than  fo  *  yet  by  this  Rule,  any  Root  demanded  may  be  truly  and  fpeedily  ex- 
traded  out  of  it. 

The  RULE. 

Seek  t he  Logarithm  of  fever, ,  or  (if  pofliblcj  eight  of  the  leading  figures  of  the  'Number 
five,,,  and  prefix  to  that  Logarithm  a?)  Indices  or  Charafteriftick,  anjxvcrable  toy  he 
‘'Number  of  Places,  in  the  whole  given  Number  ;  ( that  is,  one  Unite  lefs  than  the  Num • 
her  of  its  Plates ,)  that  Logarithm  being  divided  by  the  Index,  or  Exponent  of  tin 
Power,  whofc  Root  yon  feck.,  will  give  you  the  Logarithm  of  the  Root  fought. 

Example :  1  delired  the  Root  of  the  ninth  Power,  (called  ordinarily  the  Cubed  Cube, 
though  others  call  it  otherways;  1  find  the  Logarithm  of  the  feven  leading  Figures, 
4722366  to  be  67415963,  and  the  Index  to  be  prefixed  21,  (becaufc  the  whole  Num¬ 
ber  con  lifts  of  22  Places.)  This  intire  Logarithm  (Index  and  all)  being  divided  by  9, 
(the  Index  or  Exponant  of  the  Cubed  Cube,)  the  (Quotient  will  be  2.40823995 :  The 
Logarithm  of  256,  as  here  (by  the  work)  is  feen. 

S3  The  / even  leading 

jf  Figures 

The  Power  p  )  21.6741  5963  (2.40823995 


1  H . . 

36  .  , 

007. 

7  4 

7  2 

2 

I  .  .  .  . 

1 

8.  .  .  . 

3  5-  •  • 

27  .  .  . 

89.  • 

81  .  . 

86  . 

8  1  . 

53 

45 

8 

The  Proof  21.6741596  y=zGiven  Number. 


Now  if  any  lift  to  try  it  by  Multiplication ,  he  will  find  that  256  Cubified,  makes 
16777216;  and  that  again  Cubified,  produceth  the  firft  great  Number  \  vis.. 
4722366482869645213696. 

But  if  yon  would  find  the  Square  Root  out  of  this  vaft  Number,  you  cannot  go  to 
it  immediately,  for  the  Logarithm  21.67415963  being  halfcd,  gives  10.83707981 

for 


P  irt  HI*  Logari tbmetical  A  R 1 JIJME  TICK.  ^ _ \ 

"  ~  ,  ...  m  rt10  S'linrc  Root :  And  this  having  10  for  its  Index,  Ihews  that  the 

101 “to  w  eh  it  ailvvciali,  .mitt  needs  conf.lt  of  .  i  Places, which  no£»»™ol  l.o- 
Nuuiba  to  vriuc  1  B  t  this  fccming  difficulty  is  loon  removed  ;  for,  if  you  feck 

6ariHl,1oStofm  higher  Power  compounded  of  fuch  Power,  as  in  this  cafe  the  fquared 
5  uSftlw  Squared  Cube,  or  Squaiedly  Squared  Square ;  the  Root  pnmilary  intended, 

ci,c  L°8miti'm  "w?**  p  ^ti,c  '*** 

As  tot  Lxami  ,  >  .  5.41853990  the  Logarithm  of  262144  *  and 

of  the  Squat ed  S "‘“ed’s  ar^s  Ro*t*  (or  the  Square  Root  of  the  Square  Root,) 
lhat  bc‘n|*  mukii  ly  it  by  it  fclf,  and  it  gives  68719476736,  the  Square  Root  ot 
ISqUaS,S2a SSils/i  13696  ;  or  it  the  faid  Logarithm  2. .674«5963,  had  been  divi- 
4722366-182869  45  ■>  9  ,  Cube,)  the  Quotient  would  have  been  3.61235 993, 

ded  by  6,(thc  fw^ox  of  the  .q  •  '  multiplied  Cubically  (becaufc  the  Squared  Cube 

the  Logarithm  3  Root,  it  will  give  us  again  687 .9476736 

for°\iic  Square  Root,  as  before.  And  by  this  kind  of  working  you  will  find  as  fol- 

fsr  ]  1  [infZoffi"76 

T1,c  J  Sur-folid  V of 847288609443  243 

Root  |  2  Sur-folid  I  I  45^647.424  j  124 

L 7  Sur-lblid  j  ^8388608  j  L 

1,1  1  i.ir„«  hut  for  taking  up  too  much  room.  One  doubt  how- 

Ttho  mhtgood  to  dear.  Some  may  be  unlatisfied  how  the  Logarithm  having  2  1 
ever,  I  thought  good  to  R  leading  figures,  could  be  any  thing  com- 

f°r  f  Places.  But  the  truth  is,  that  the  15  figures 

EffuT  do  no  tear  fo  great  a  Proportion  to  the  feven  taken  in,  (confidering  their 
Plates,)  as  a  tingle  firthfng  to  .0000  Pounds ;  which  to  any  fmattercr  in  the  Mx,he- 

''“'‘iaVomratr^c'co;-  Point,)  were  made  after  the  feven  leading  figures,  ma- 
ki 1  Z  cs  Place  at  the  fccond  6,  and  turning  all  the  fifteen  following  into  Dec  ■ 
Lai6  Fraftions  there  would  be  the  fame  Proportion  between  the  feven  leaders,  and 
( 11  tlnr'nnw  there  is  •  As  in  thefe  two  Numbers  35  and  3-5,  the  5  primes  m 
^  to  3,  that  S  in  the  former  hears  to  ,o, 

b“2h  lufevidcnt  that  if  a  Se,a,«mx  were  placed  thus  47223«6.4828S9«4iii3<S?«  5 
and  the  numb  counfed  W,  all  the  Fraftions  will  fcatce  reach  9  >hdm 

8  ^"Tf  vou4di by  4«+,  the  Qiiotient  will  give  you  for  every  Fanbixg  in 
this  Particular  let  this  fufiice. 


c  H  A  P.  vi. 

PROPORTIONS  wrought  by  LOGARITHMS. 

I.  Three  Numbers  lei^y  ve*  ,o  fal «  fear b.  m  a  Aired  Prefer,. im  ,0  den,. 
ET  the  Three  Numbers  given  be  24,  1 2,  and  8«.|  •  Jl,en^  “  2+  to  1  i ,  fo  is 

'“""tSilTcrn, - — - l^»-idSoini 

Is  to  1 2  the  Second  Term  - - * — ’  -Logarithm1  •  °  7  9  * 

So  is  864  the  Third  Term - Logarithm - *^±5  <  L>2- 

+  The  Summ  4  .  o  i  5  6  9  4  9 

To  432  the  fourth  Proportional  fought— Logarithm - 2 .635  4^3  7 
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Here  it  is  to  be  obferved,  that  t~he  Rule  here  delivered  for  finding  a  fourth 
Proportional  Numl>cr,  holds  only  true,  when  the  Logarithms  of  the  Numbers 
given  "are  all  Perfeft,  or  all  Defeftivc :  For  when  fome  he  Perfeft,  and  feme  Dc- 

AikUhis' does  plainly  appear  byw'liut  hath  been  already  delivered  in  the  fcvcral  Ca- 
rtsA  u  M  ltfl>  kron  LdPPDivifl  by  Logarithms  in  the  two  Preceding  Chapters; 
and  diis Conlideration  likewife  ought  to  be  had  .n  all  the  following  Rules  wrought  by 
I  oaarithms.  This  I  thought  good  to  intimate  in  this  Place,  becaulc  1  take  no  larther 
notTccof  it  in  the  Problems  following.  Only  take  two  or  three  Examples  more 
of  this  kind ;  for  the  work  of  this  Chapter  is  to  perform  that  which  is  done  by  that 
Rule  which  is  commonly  called 

The  Golden  RV  LB. 

Example  i.  If  7  yards  of  Cloth  cofi  6. 5  Pounds,  what  fall  30  yards  cofi  ? 

As  7  Yards - - - - - - - * — Logarithm - o .  84  5  0980 

Is  to  6.5  Pounds - * - * - -Logarithm  1  .8129133 

So  is  30  Yards - - — Logarithm - 1  -47  7 ' 2  )  z 

2.2900345 

To  278.571  Pounds,  i.  c.  278  It.  fit.  5  d.  1  7. - 2 .4449365 

This  is  the  general  and  mod  confentaneous  way  of  working  this  Rule  of  Proporti¬ 
on  bccaufc  it  ufeth  Addition  inftead  of  Multiplication, and  Divilion  inftcad  of  Subtradi- 
on’;  But  the  wqj:k  may  yet  be  fomewhat  Abbreviated,  and  performed  by  Addition  only, 

observing  this  RV  L£  ■■  .  .  - .  „  JX 

If  inf  cad  of  the  Logarithm  of  the  fir /?  Term  (which  is  to  be  jab  trailed)  you  take  its 
Complement  Arithmttical ,  and  add  it  to  the  Logarithm  of  the  two  oher  Term , 
the  Total  ( citttitg  off  the  (irfi  figure  to  the  left  hand)  jhali  be  the  Logarithm  of  the 
fourth  Proportional  Term  fought , 

As  in  the  former  Example. 

As  7  Yards— — - — — - -  '  - — — 9-  1549020 

Is  to  0.5  Pounds, — * — — - Log.  Com.  Arith. -1.8129133 

So  is  30  Yards- - - - - -  >.477  1212 

To  278.571 — - - — - 1 - - — •  ^'2. 4449365 

Which  reduced,  is  278 li.  11  s.  5  d. 

Likewife,  if  two  or  more  Logarithms  be  to  be  fubtrafted,  you  may  add  the  Com¬ 
plements  Arithmetical  of  every  of  them ;  deducing  from  the  whole  Snmm  fo  many  11- 
nites  as  there  were  Complements  added. 

Take  two  or  three  Examples  more  of  this  Rule. 

As  5.25  is  to  13.5  i  fo  is  85.75  to  2 t 2.8  fere. 

As  5.25 - - — Log.  Com.  Arith. — 7.2798407 

Is  to  1 3.5 - - * - ———-Log.  2.1  303337 

So  is  82.75 - * - — - Log.  3.91776  80 

To  2 1 2.8  foe. - — - - - - Log.  Summ  ,*3.3278424 

Again, 

As  24  is  to  is  to  3,  So  is  228  to  28.5. 

As  24 - - - - Log-  Com.  Arith. — 8 .6  1  97888 

Is  to  3 — — - - - - - '-Log.  0.477  1212 

So  is  228-  ■ — - - - Log.  2.3579348 

To  68.5 - —  Log.  Summ  j  t .  4*54844  8 

§  II.  Having  three  Numbers  given  to  find  a  fourth  in  an  Inverfe  or  Reciprocal 
Proportion  to  them. 

This  is  to  work  the  reverfe  or  backward  Rule  of  Three  by  Logarithms,  and  to  per¬ 
form  it,  this  is  the  RVLE: 

Add  the  Logarithms  of  the  fir (l  and  fecotid  Terms  together ,  and  from  the  Summ  of  them 
fubtrall  the  Logarithm  of  the  third  'Term  }  the  Remainder  jhali  be  the  Logarithm  of 
the  fourth  Term.  Or ,  “ 

Add  the  Complrmcnt  Arithmetical  of  the  third  Termy  to  the  logarithms  of  the  firfl  and  fc- 
concf  and  the  Summ  jhali  be  the  Logarithm  of  the  fourth  Term  ? 


PartHI. 
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— -  .  „  a  •  „  M(n  will  build  a  I Vail  about  a  I  own  in  72  Daysy 

_.m. , , , 

- 

..  _ _ _ _ Log- - 2  .  1238516 

Snare  133  Men- - - - - —  - 

T  j.03  D  lys _ _ - - - - - -  Log. - 2 .3075124 

Bn^f°i"lt,aVofy0,el,Ul.T“ro^3l"^  ArUhmctica.,  the 

work  will  Hand  thus  :  • 

..  _ _ _ _ _ _ _ _ -Ug.  2.57403*? 


As  37  5  Men - 1 

To  72  Oays — - 

So  are  1 3  3  Men - 

To  203  Days - - 


- -Log. 

—Log.  Com.  Anth.- 


2  .  5  7  4  0  3  1  ? 
i  . 8  57  3  3  2  5 

. —  7 .87  61484 
-12.3075  122 


SlB  //.I  villi,  three  UnUrSffV",  to  fiurt  a  fourth  in  rluplte :«e  I’roporiion 

s  *  to  them. 

.  .  rnAo  Pfnnmtion  between  Superficies  and  Superficies  of  the  lame 
kinc.I’as^hc.two  ^K.SCccn  Lines  nn^l.incs:  Audio  work  I, us  by  Logy- 

tithms,  this  is  the  RVL  I\  -  .  fay  t0  the  two  Terms  that  have  the  fame 
Double  the  Difortai  of  a.  i  ^  kjfer^than  the  fecond)  add  that  Difference 

S'l'S  ^  Term.  J  Summ  M  u  ,U  Lot*. 

fithm  of'  the  a  Circle,  whofe  Diamctrc  is  14  Inches,  being  1  5+ 

Salrefochcs-'uifcontcni;  of  another  Circle,  whofe  Diamctrc  is  a8  Inches,  wi«  be 

found  to  be  616  Square  Inches.  _ _ _ ,  0„  _ _ ,  ,,51280 

The  Diamctrc  1 4 -  _ _ _ * _ _  Log. - 1.4471580 

The  Diamctrc  28 - - - -  - . _ ° _ 

Difference  of  the  Logarithms - ‘  "  - 3  -  - 

Difference  doubled  to  be  added _ _ _ , _ 1  op.  —  2.1875007 

Thc  Content  given  1 54  ■  — -  Q — - 

thc  Content  required  616  .  .  ,  , 

it  the  tbit  Term  be  treater  than  t he  fecond,  fubtrall t be  Vtjertttee  doubt'd,  from 
,!l  uflrutL  of, bo  0, Ur  Tor,,,,  and  me  Remainder  mil  lie  ,hc  Lo^amhm  of  ,h' 
fourth  Term  joitgbl.  Exami,[e. 

Tbc  Diamctrc  a8- - - - ~Z.'  ~7Z.'Z—  u|  —  ?  4  6  1 8  o 

- - -  ~ 


,vff  _  _ _ _ _ _ _  .,OIO  JOG 

Dinerence - - - -  --------  - 

.  ,  _  .  n  ,  - -  .6020600 

Different  c  doubled-,  to  be  fubtrnacq  —  _ j  ^  _ 2  7 

The  Content  given,  6.6-  - - L_lw ji'o- 

The  Content  required,  154 - -  ~  '  r 

SIV.  Three  Namiers  being  given,  to  find  a  fourth  in  a  triplicated  Proportion 
to  them. 

This  Rule  is  to  find  a  Proportion  between  like  Solids,  as.  he  preceding  *f* 
tween  like  Superficies,  and  10  work  tins  by  Logariilum,  1  ,,s ;  .tl,c/ 

:  defoJ’Pmlf  V::CrlTl\  JoM  ,hl  Snmm  bo  ,ho  l,,au,hm  of  , he  fourth 

,  whole  Dinmerre  is  +  Indies  do  weigh  p  Pound ,  What 

(lull  another  Ballet  (of  thc  fame  Mettle)  weigh,  whole  Diametic  is  S  Incho. 


Diametr® 


Uv>- 
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.  - - - - Log - 0.6020600 

Diamctrc  4  Inches-  •  _ _ _ _ _ _ Lor. - -°  .90  30900 

Diamctrc  8  Inches-  *  _ _ _ 

The  Difference - ““'“T"- _ _ _ _ f.,03,,,/ 

The  Difference  tripled  to  be  added  — _ _ _ Lo„ - - - 9  5  4  >4  j 

Weight  given  9  Pound  — - — _ , _ Log. - 778  |JlTt 

(m&,‘  Example  .. 


'  .3OIO3OO 
.9O3O9OO 
0  •  9  5  4  3-  4  *  5 
1.8573325 


Diamctrc  8 — * - —  ' 

Diamctrc  4- - "  ' 

The  Difference- — - — - 
The  Diflcrcncc  tripled  fuhtrafted- 
Wcighc  given  H—  * 

Weight  required  9  — - - 


— . — . — Log.- 
- —  Log.  - 


- o  ,9030900 

- o  .6020600 

- -  .3010300 

— —  .903  0900 
- 1  • 8  5  7  3  3  2  5 

- o.954242S 


§  V.  Between  two  Namiers  give,  to  f»d  a  mean  Proportional. 

A  mean  Propel  Number  between  two  Numbers  ^isluch  a  Number. 
ikKcftangfo  (or  Prodnft)  of  the  do  given  Numbers  multiplied  one  by  the  other. 

hnMd  ,  ^L^nN^lurn^tberM  divide  ,hc  Samm  of  them  ly  2, 

A  fQ  (hall yon  have  the  Logarithm  of  the  mean  Proportional  required. 

JJJ  g _ _ _ _ _ _ _ Log.— — 0.9030900 

The  Numbers  given, J  - - - - Log. - -1.5051500 

Their  Summj- 
- Log. - 1 


■0.9030900 
•1.505  1  500 
2 .408  2400 
•1 .2041  200 


The  half  Summ  .5  the  Mean  Proportion - Log. - 1.204  1200 

Example  2. 

r  lo28 - - - - Log. - 3.01  02999 

The  Numbers  given, ^  _ _ _ _ Log. - -2.  »  072099 

Their  Summ  5.1  175098 
The  half  Summ,  the  Logarithm  of  361.05 - - - “  2  -55^7  549 

§  VI.  Between  two  Numbers  given,  to  find  a  Mean  Proportional 
The  RVLE. 

Md  the  Logarithms  of  the  two  given  Numbers  together ,  and  tale  one  third  part  thereof , 
and  add  it  to  the  Logarithm  of  the  Icafi  of  the  Numbers  given-,  and  that  ts  the  Loga. 
rithm  of  the  le(fer  Mean.  Alfo  to  this  Logarithm  add  the  fame  third  part,  and  it 
(hall  give  you  the  Logarithm  of  the  other  Mean  Proportional  required. 

J  tS  J  r  y _ . _ _ _ _ — -Log. - 0.9030900 

The  Numbers  given,  1 _ _ _ _ _ _ _ _  Log. - 1 .8061800 

Difference - — - - - - - 

A  third  part  of  the  Difference  to  be  added - - - - - j - -  .  3  o  1  0  ^  o  o 

The  Idler  Mean  Proportional  16- - - - - - L°B*  1  •  2  0  4  1  200 

The  greater  Mean  Proportional  32 - * — - Log.  1  *  S  0  S  1  5  0  0 


0.9030900 
-1.806  1800 

-  .  9  o  3  o  9  o  0 

-  . 3  o i 0  3  00 
•  i  .  2  o  4  1  2  00 
-1.5051  5  00 


CHAP- 
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CHAP.  VII. 

ANATOCISM,  or  Compound  Interefl,  by 

logarithms. 

rejl,  at  any  rate  propounded. 
r 'Rom  ill,  logarithm  of  tooli.  mill  tlie  rut, 

r  riihm  of  iooli.  then  multiply  the  Difference  by  the  1  p  f /  £  {  h  t j 

*■  add  the  I.warulm  of  the  Principal,  and  iha.  famm  M  bc  1,11  LV,mm 

(if  Principal  aflmnft)  in  that  Tim.  ^  w(  (>  (fej, 

r  S!  Per  Annum^J,r » 

5  SHhe' Principal  aud  Intereft  of  ioo«.  for  a  year,  the  Logartth.  >-°  3  3  42  3  7 

loc  h-  d  lie  Logarithm  _  __  3  3  4  1  3  7 

Difference  of  thefe  two  Logarithms,  — —  -  _ __ _ _  i  i 

ThJ^oduft^f  the*2 Diffcrciic^^  by  the 

The  Logarithm  of  2735  li.  the  Principal.  -  _ T'isTTT.To 

/<■  ^  is  ;377«.  ^  ™ch 

Si  Si  •**  *•  — m 

at  108  /j^Tto:  Principal  and  Interefl:  of  iooli.  for  a  year,  ~~?‘°Hn'nnn 

100 li.  the  Logarithm - - - “  _ _ _ 

Tk  Difference, — — - -  '■  "  ’  ~  _  7 

7  Years,  the  given  Time,- - 7  - _  - z~r: "~6  ,  9 

si^iaagg55^:^»ui 

lkrS^  3?.  Mi  and  to  fo  much  will  5  °1'-  '<”■  l>e  incK:,rcJ’ 
being. forborn  7  years. 

§[j  A  s,mm  of  Money  kcomn%  due  at  a  certain  time  to  come,  to  H  it 
is  worth  in  prefent  Money. 

rAft^ili-.ts.  2d.  ,q  Jut  f  t  paid  7  hti.ee  tomb  in  prefer,. 

Money ,  rebating  at  8  per  Gent.  Compound  Interefl  ?  _ _ _ > 053,237 

io8/».  The  Principal  and  Intereft  of  ioo/<-  for  a  year, _ _ _  2‘obooooo 

100 li.  its  Logarithm,  - —  ~  *  — — *— — 

The  Difference,- — — - 1  ?>  ?>  A  i>  ^ 

7  Vcars  the  Time  given, - - - '.  ‘  ^^TTr.'ki, 

Produd  of  the  Difference  multiplied  by  the  Time,  _ _ —i* 0308296 

1  he  Money  due  7  years  hence,  87.06 1, - - 

The  Did',  the  Logarithm  of  50.8 />.— - '  1  ’  7  ‘  3  7 

So  that  -p.S/1.  (or  5 oli.  1 61.)  prefent  Money  will  difeharge  a  Debt  of  87  b. 

2  d.  3  4  tluc  n  years  hence. 


§  111.  A 
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^  III  A  Principal  Summ  of  Money,  and  the  Summ  of  the  Principal  and  Jnterejl 
together,  with  the  time,  being  given,  to  find  the  Rate  of  Inter  eft. 

The  RULE. 

From  the  Logarithm  of  the  Principal  and  Inter  eft  together  fubtrail  the  Logarithm  oj  the 
Principal,  and  divide  their  Difference  by  the  Tune  ;  then  add  that  S&tmi  tv  the  U 
garithm  of  ioo*,  fo  Jhatt  that  fiimm  be  the  Logarithm  of  looll.  and  the  Inter  eft  0f 

Example,  a'  f Jit, to  'be  ba»Ji  of  B  230I1.  with  coo dim* to  receive  wlimthmof 
8?oli.  at  the  expiration  of  it  years ,  and  in  the  interim  to  receive  no  Inter dl  j  the  ^le¬ 
ft,  on  is.  At  tv  hat  rate  of  Inter  off  doth  B  hold  this  Money  of  A  ? 

J  8<o  li.  Principal  and  Intcreft,  — ‘ - * - - 2  ■  9  2  9  4  1  8  g 

230//.  The  Principal  only,  - - -  ^og.  .  1.‘ft 

Their  Difference, - - - * - - - 

Which  divided  by  2 1 ,  the  Time,  the  Quotient  is  - - 270329 

ioo  li.  The  Logarithm,  added,  - - - - - -  »  2 .0000000 

The  fiimm  is  the  Logarithm  of  105.42  li. - * - 2.0270329 

Which  is  106//.  8  s.  o  d.  1  7.  fo  that  R  did  hold  this  230/1.  of  A  {ox  2.1  years,  at 
the  rate  of  6  li.  8  ;.  od.  icj.  per  Cent.  Compound  Intcreft. 

§  IV.  An  Annuity  or  yearly  Rent  being  for  born  a  certain  number  of  years ,  to  find 

what  the  Arrearages  thereof  will  amount  unto,  according  to  any  Rate  pr 0- 

pounded. 

The  RULE. 

Difcover  the  Principal  that  ar, fivers  to  the  Rent  or  Annuity  in  Queftion ;  then  find  nr, to 
what  Stimm  that  Principal  will  be  augmented ,  ( according  to  the  given  Rate,)  at  the 
end  of  the  7 erm  propounded  5  this  done,  fnbtr at!  the  fame  Principal  one  of  the  Summ , 
and  the  Remainder  is  the  Summ  of  the  Arrearages. 

Example:  A  Rent  or  Annuity  of  1 2  li.  a  year ,  being  forlorn  16  year-,  what  will  the 
Ar  ear  ages  thereof  amount  unto,  they  being  conceived  to  incrcfc  (a  j  thty  grow  due, )  after  the 
Rate  cf  8  per  Cent. 

Firft,  To  find  the  Principal  that  anfwcrs  to  uli.  fay  thus,  by  the  Rule  of  Pro¬ 
portion  : 

As  8//.  Is  to  100  li. 

So  is  12  li.  To  150  li. 

Which  1  50  li.  is  the  refpedive  Principal  of  1 2  li. 

Secondly,  (By  the  full  Section  hereof  )  you  may  find  that  150//.  being  forbom 
16  years,  will  amount  unto  513.89/;.  that  is  5 1 3 /i .  17s.  9  d.  therefore  dedud  150,  (the 
torrelpondcnt  Principal  of  the  Annuity  given,)  out  of  this  513  li.  17  s.  9 d.  the  Re¬ 
mainder  will  be  363  li.  17  9  d.  and  that  is  the  fumm  of  the  Arrearages  required. 

§  V.  A  Yearly  Rent  or  Annuity  • being  propounded ,  to  find  what  it  is  worth  in 

prefent  Money. 

The  RULE. 

You  mutt  firft  find  what  the  Arrearages  thereof  will  amount  unto  at  the  end  of  the  term 
propounded ,  and  then  what  thofe  Arrearages  are  worth  in  prefent  Money,  nhicb  (ball 
like  wife  be  the  required  Price  or  Value  of  (he  Rent  or  Annuity  propounded. 

Example  1 .  1  Vh.it  may  a  Man  adventure  to  give  for  a  Lcafe  of  12  li.  pci  Annum,  that 
hath  yet  16  years  in  being ,  and  have  8  li.  per  Cent,  for  his  Money? 

You  may  find  (by  the  lalt  Sedion)  that  the  Arrearages  of  1 2  li.  per  Annum  being  for- 
born  16  years,  will  amount  unto  36 3//.  17/.  9 d.  and  you  may  find  likewife  (by  the 
ll’cond  Sedion  hereof)  that  the  fame  liimm,  363  li.  17  s.  9  <7  is  worth  in  prefent  Mc- 
ney  10  6  li.  4/.  id.  wherefore  you  may  conclude,  that  the  value  of  the  Lcafe  propoun¬ 
ded  (  at  the  race  of  8  li.  per  Cent.)  is  worth  106  li.  4  s.  id. 

When  the  Term  if  the  Annuity  begins  not  prefently ,  but  after  certain  years  to  come,  find 
what  the  Arrearages  fotboru  for’  all  the  lime  are  worth  in  prefent  Money. 

Example  2.  Tims  in  the  lixample  laft  propofol’.  If  the  Annuity  <f  16  years  were  not  to 
begin  till  after  the  expiration  of  5  years. 

In 


i. 
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- , .  ......  .0  eiitimrc  wliat  lire  Arrearages  (tie.  3«3&  1 1  >■  9 a.)  being 

frahorn' ‘L  years,  arc  worth  in  prefent  Money,  which  yon  tail  find  (by  §  *.  hereof)  to 
-ah-  5  a  9‘li  and  that  will  be  the  value  of  the  Annuity  required. 

s  vr  A  Summ  „f  Mmv  being  propomM  to  find  «bat  Arnuity  (to  regime  my 
*  Number  of  7  cars,  m<t  accreting  to  MJ  Me  of  hterejl  gyve*,)  that  Summ  of 
Money  will  buy. 

The  RULE.  .  .  . .  . 

Take  an  Annuity  at  pleafitre ,  and  find  the  value  of.  that  Annuity  in  prefent  Money  5  which 
done,  work  by  the  Rule  of  Proportion ,  as  followed},  viz. 

As  the  Value  found. 

Is  to  the  Annuity  taken. 

So  is  the  Summ  given. 

To  the  Annuity  required. 

Example:  Who,  A„m,i,y  (u>  r mime  <6  year.')  mil  noslt.  defer*',  fa  'hat  the  1  ar. 

I  hair  8  li.  ncr  Cent,  for  his  Money  laid  out. 

{  V\t  adventure)  take  12 It.  per  Annum  to  continue  \6  years,  and  you  will  find 
tk  valued  thereof  in  H'efent  MoneyF(by  the  fifth  Sedion  of  this  Chapter)  to  be  ,06/;. 
4;,  id.  or  106.21  ;  then  fay. 

If  106.21  li.  -  , 

Will  pur  chafe  till  per  Annum  for  10  years, 

What  will  1  205  li.  purchafe  for  the  like  time  ! 

Which  rcdncaufwl li.'n  'JftJ  fo that  1 105  li.  will  purchafe  an  Annuity  of  171  ti. 
ft  ft  ft  A, (or  16  years,  after  the  Rate  of  8/i.  f'r  Cm.  per  A, mam,  Intcreft 

upon. Intcreft. 


CHAP.  VIII. 

MI  LIT  A  KT  ORDERS  by 

logarithms. 

§1.  Any  Number  of  So, Mini  behg  give,,  to  M  far  Number  of  Me,,  ,mjl  be 
^  placed  in  Hunk  and  Rile,  to  mike  of  tbcje  Souldiers  a  Squat  e  Rattail,  tU  is, 
to  have  an  equal  Number  both  in  Rank  and  file. 

The  RULE.  ,  .  ,  .  . 

HAlf  the  Logarithm  of  the  number  of  Souldters  given ,  will  be  the  Logarithm  of  the 
number  of  Men  that  nutft  be  placed  both  in  Rank  and  file,  to  ma  \e  a  f.gtarc 

Example8"'/.'';  Me  be  ,33  Soldier,  to  be  difpofed  of  m  a  Mr.iil-,  H» r  mony 

muff  be  placed  in  Rank .  and  Hie  ?  _  _  _  2  2  6  7  ■>  7  2 

•  The  Loghrithm  of  533  is  _ _ _ _ _ _ _ _ '  6  3  1  g,  3  6 

rWMdTisCtte>[^arithmof«  ncarell ,  and  fo  many  mult  be  1^^^  in  Rank,  and  as 
many  in  File,  to  make  a  fqnarc  Hattail,  which  will 

left  than  the  riven  Number  by  4  Men,  which  may  be  difpofed  of  for  Scouts,  Centincls, 
Pioneers,  m-  other  offices  |  for  in  Military  Affairs  Fradions  are  not  to  be  regarded. 

§H.  Any  Number  of  Souldiers  being  propounded ,  to  order  them  into  a  double 
Bat  tail  of  Men,  which  may  have  twice  as  many  in  Rank  as  in  file. 

The  RULE.  ,  „  f  r  . 

Take  half  the  Logarithm  of  half  the  number  of  Souldiers  gi  ven  *,  the  Number 

to  that  Logarithm  ft, all  be  the  Number  of  Souldters  in  Hie,  and  that  number  doubled, 
.will  be  the  number  to  be  in  Rank.  .  -  , 

Example :  If  1 342  Souldiers  were  thus  to  be  difpofed  of,  How  many  nutft  there  be  tn  tile , 
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Cursus  Mathematicus. 

Half  the  number  of  Souldicrs  given  is  67  i,  whole  Logarithm  is  2.8  267225 

Tl W hkMs'thcVflgarithm  of  (neareft)  26 ;  and  fo  many  mart  be  placed  in  Kile,  and 
«  in  Front;  for  52  multiplied  by  26,  produceth  1352,  winch  is  10  more  than  the 
Number  given,  and  thofe  mult  be  iupplied ,  Or  elfc  if  you  place  but  25  in  Fi  e,  and 
50  in  Rank,  then  there  will  be  an  overplus  of  92  Men,  which  mult  be  diipofcd  of  as 
before. 

UII  Any  Number  of  SouUiers  given,  to  order  them  into  a  Quadruple  11  at  tad, 
7  that  /ha/1  have  four  times  as  many  in  Rank  as  in  tile . 

The  RULE. 

lhlf  the  Logarithm  of  one  quarter  of  the  number  of  SouUiers  given,  (hull  be  the  Loga¬ 
rithm  of  the  number  of  SouUiers  which  {hall  be  in  File ,  and  that  number  mult  if  lied  by  4, 

(hall  be  the  number  in  Rank,  ,  ...  •  at,, 

Example:  Let  2048  SouUiers  be  given  to  be  thus  dtfpofed  of  How  many  mufl  be  placed 
in  !'  ih\  and  how  many  in  Rank.?  ... 

One  quarter  of  2048  is  5 1 2,  whofc  Logarithm  is - 2.7  o  9  2  6  9  9 

The  half  Logarithm  is  - - ■ - ~  * - - - —  ‘-3  5  4  6  ^  4  9 

Which  is  the  Logarithm  of  (neareft)  22,  and  fo  many  Souldicrs  mull  be  in  File, 
and  four  times  as  many,  which  is  88,  inuft  be  in  Rank;  for  88  multiplied  by  22,  the 
Produtt  is  1936,  which  wants,  of  the  number  given  112  Men,  which  muft  otherwile  be 
difpoRd  of.  1 

§  IV.  Any  number  of  Souldicrs  being  given,  to  make  Three  fl\uare  Rat  tails  of  them , 
that  each  Bat  tail  jhall  have  a  like  number  of  Men  in  Rank  and  Tile. 

The  RULE. 

Half  the  Logarithm  of  one  third  part  of  the  given  number  of  SouUiers  fbatl  be  the  Loga¬ 
rithm  of  the  number  of  Souldicrs  which  mufl  be  in  Rank  and  File. 

Example :  Let  768  SouUiers  be  thus  to  be  difpofed  of ;  How  many  mufl  be  in  Rank  and 
File  ? 

The  third  part  of  768  is  25c?,  whofe  Logarithm  is - —  2.4082400 

Half  thereof  is - - - - - — — 1 - 1.204  1  200 

Which  is  the  Logarithm  of  16,  and  fo  many  mult  be  both  in  Rank  and  File  in  each 
Battail}  for  1 6  multiplied  by  16  produceth  256,  and  fo  many  Souldicrs  will  there  be 
in  each  Battail  5  and  three  times  256  is  768,  equal  to  the  number  of  Souldicrs  given. 

§  V,  Any  number  of  Souldicrs  being  given ,  how  to  order  them  in  Rank  and  Tile , 
according  to  the  Reafon  of  any  two  given  Numbers. 


The  RULE. 

To  the  Logarithm  of  the  gi  ven  number  of  SouUiers  add  the  Logarithm  of  the  proportional 
Number  given  for  the  Rankj  then ,  if  out  of  their  Aggregate  yon  fubtralt  the  Loga¬ 
rithm  of  the  proportional  Number  given  for  the  File ,  half  the  Remainder  is  the  Logarithm 
cf  the  Number  of  Aten  to  be  placed  in  Rank  \  which  Logarithm  being  fibtr ailed  out  of 
the  Logarithm  of  the  whfle  Number  of  SouUiers ,  the  Remainder  will  be  the  Logarithm 
of  the  Number  of  Souldicrs  to  be  placed  in  File. 

Example:  Let  2500  SouUiers  be  given  to  be  thus  ordered ,  fo  that  the  Number  of  Men 
placed  in  File  may  bear  fuels  proportion  to  thofe  in  Rank  as  5  bears  to  1  2. 

Firft,  Say  by  the  Rule  of  Proportion, 

As  5  (for  the  Rank,) 

Is  to  12  (for  the  File,) 

So  is  2500  (the  whole  Number  of  Souldiers  given,) 

To  6000,  whofe  Square  Root  is  77,  (neareft,)  for  the  number  in  Rank. 

See  the  Work. 

The  Smnm  of  the  Logarithms  of  2500  the  number  of  Souldicrs,  and)  112 

12  the  porportional  numb,  in  File,  (viz..  3.3979400  and  1.07918 12,)  is  J  4'*  7  7  1  2  1 
0.6989700,  Log.  of  5,  the  proportional  number  in  Rank  fubt  railed,  vefts-3.7  781512 
The  half  of  which  is  the  Logarithm  of  77,  the  number  to  be  in  Rank. 

And  this  Log.  fubtradlcd  from  the  I.og.  of  2500,  there  remains - 1.5088644 

Which  is  the  Logarithm  of  ji  \  and  fo  many  Men  inuft  be  placed  in  File. 

§VI.  Any 


Part  HI. 
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c  VI  M  Nmnter  of  Souldiers  At*  given,  together  with  their  PiU.cc  in  Rank 
S  (J  !■%■,  halo  enter  thofe  SouUiers  Mo  a  {tpmre  But  tout  of  Uromd. 

The  R  U  L  E. 

M\  the  1 0- antbm  fl  the  I U  (lance  in  Rank  to  the  logarithm  of  the  Number  of  SouUiers, 

‘  Id  from  Their  Sumrn  JubtraH  the  Logarithm  of  their  Diflance  in  Vile,  half  that  Re - 
Jrr  i  f  the  I  arithm  of  the  Number  cf  Men  to  be  placed  in  tile :  AU  this  Log  a- 
rthtr/torulMm  of  the  Logarithm  of  the  whole  Number  of  SoutJUr',  the  Renta, udor 
'lUrill  be  the  l  g.i’ith/n  of  the  Number  to  be  placed  in  Rank,  .  ,  . 

r  iinlc  ‘  2Soo  Men  arc  to  be  fo  mar  flailed  into  a  fqmrc  Battail  of  Ground,  fo  that 
^  7  ■«  ^  3  iW,  ^  t/,  GW  ,/,>  /land  upon 

may  be  jujl  fjnarc. 

The  Proportion  will  be, 

As  7  (the  Diftancc  in  File,) 

Is  to  3  c the  Diftancc  in  Rank,) 

So  is  2500  (the  whole  Number  ot  Souldicrs,)  VT  ,  r  M  tn 

'io  1071,  whofe  Square  Root  (neareft)  is  32»  the  Number  of  M-n  to 

„„  :rr,Wtbc  Logarithm  of  1500,  you  fubtraft  the  Logarithm  of  the  Number  of 
Men  in  SAKS,  toll  l  id  Logarithm  of  .he  Men  in  Rank,  namely  ,6 
(ncarcft.>  Scc  t|)c  Work. 

The  Logarithm  or  2  500,  the  whole  Number  of  Men,  is - —yi  9 19  4  0  ° 

The  logarithm  o(  the  Diftancc  in  Rank  3  Foot,  is  +  7  -  —  — , 

- - - - - 3.029  96  3 2 

The  Remainder  is  - —  ~ _ — — _ — 1.5  149816 

Ha‘f  WhffiKri'.hmof  saiTnearcft,)  for  the  Number  of  Men  in  File.  g 

Acain,  the  fame  Logarithm  ot  32,"“  ’  *  77.  •  _ _  qq,  n{q  . 

&^Wo^n!^ifb.  placed  in  Rank. 
No,,  This  Order  is  termed  a  Square  Battail,  as  well  as  that  in  the  Ill'll  6c^'"1'  ®| 

they  call  Rataillon  quarre  de  Terrain ,  a  fquare  Battail  of  Ground. 

SVU.  Any  amber  of  Souldiers  being  frofofed  together ■  vetth ■  the  'g 
Hunk  .ml  Fite,  to  order  them  in  Rank  and  File,  according  to  the  lie., Jon  oj  tuj 
two  Numbers  given. 

AU  ,l,c  Logarir, htn.of  .he  M 

tioml  Number!  m  Ranlgand  Hie  together  ,  from  f  Vile,  this  done, 

the  d, dance  in  Rank,,  and  of  ,ho  proper, md  Number  gtyn  for  • 

half  hat  Remaittdtr  jllall  he  the  Number  of  Men  ,0  pine  d  n  Ra  .  r  X 

liL  ban,  folnraUid  out  of  the  Logarithm  of  the  who!  Number  oj  htmtdun, 

, minder  Jhall  be  the  Number  of  Men  to  be  place *tn  Flic.  jff  rjb  ,„„y  j.e 

hear  ,  L  fame  proplnmn  to  the  length  of  the  Ground  for  the  Hie  that  it.  beat,  5. 

^see  the  Work. _ ■  c  3 1 .  o  1 

11750,  (the  Number  of  Souldiers)  — 77~~~~  _ _ _ i  og  (.0791812 

12,  (the  proportional  Number  lor  Rauk)  - _ .  _ 0’g  450980 

7,  (the  Diltance  in  File,)— - — —  _ . _ ^  ~ifn  2  ^7  8  9  4 

I  he  Sumrn  of  the fe  Three, - * — - '  a  3,  (The 
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- — 

The  Snmin  of  thefe  two,  to  be  fubtrafted  from  the  Samm  of  the  j  ,  .  ,  7  6  o  9  1  2 

other  three - - - - - —  _ ,J _ 1 _ __1 — .  .8536982 

The  Remainder  is - - - ^ _ _ _ 

of  276,  the  Number  of  Men  to  be  placed  in  Rank. 

And  She  feme  Logarithm  of  276  being  fubtrafted  from  the  Logarithm  of  the 
whole  Number  of  Sonldiers,  there  will  remain  167B661 1,  which  is  the  Logarithm  of 
47.  And  fo  many  Souldicrs  mail  be  placed  in  File. 


CHAP.  IX. 

Of  logistical  arithmetic  k, 

J  SHEWING 

The  Defer  ipt  ion  ,  ConfiruUion ,  and  Vfe  of  the  T able  of  I..0"i- 
flical  Logarithms,  in  Multiplication ,  Divifmi ,  and  the  Rule 
of  Proportion ,  in  Agronomical  Fractions,  Sexagenary. 

TH  F  Table  of  Logiltical  Logarithms,  which  I  now  come  to  fhew  the  Dcfcription, 
Conftruftion,  and  Ufe  of,  is  placed  at  the  end  of  the  Rook,  next  after  the  ten 
Chiliads  of  Logarithms;  and  is  of  excellent  Ufe,  in  finding  of  the  part  Proportional 
in  Aftronomical  Tables  Sexagenary,  as  fliall  appear  hereafter. 

§  I.  A  Dcfcription  of  the  TABLE. 

The  Table  confifteth  of  12  Pages,  and  in  each  Page  arc  13  Columns;  at  the  head  of 
each  Page  you  have  (in  every  fccond  Column)  all  Numbers  from  1  to  60 •,  (the 
Number  oY  Minutes  of  Motion  in  one  Degree,  in  large  figures,  and  under  them  you 
have  the  Number  of  Seconds  which  are  contained  in  fo  many  Minutes  as  are  over  that 
Column:  As,  in  the  fourth  Column  of  the  firft  Page  of  the  Table, under  Motion  i,  you 
have  60;  and  fo  many  lcconds  are  in  one  Minute:  »Alfo  at  the  He?d  of  the  12th 
Column  of  the  firft  Page  of  the  Table,  you  have  Motion  5,  and  under  it  300  .  which 
are  the  Number  of  Seconds  in  5  Minutes. 

r  11  )  C  66oj 

And  fo  under  ^  36  >  Minutes  you  have  <  2160  >  Seconds,  and  fo  of  any  other. 

C  51  j  ‘  c  3C60  ) 

Then  in  the  firft  Column  of  each  Page  of  the  Table  towards  the  left  hand,  you  have 
Seconds  of  Motions  beginning  at  1  Second,  and  proceeding  downwards  to  60  Seconds, 
or  one  Minute  of  Motion  at  the  bottom. 

Again,  for  Time : 

At  the  head  of  each  Page  of  the  Table  you  have  (in  every  fccond  Column)  all 
Numbers  from  t  to  24  (the  Number  of  Hours  in  a  Natural  Day)  in  larger  figures, 
and  under  the  Hour  in  the  fame  Column,  you  have  the  Minutes  of  each  Hour,  from  1 
Minute  to  60  Minutes ;  fo  that  24  Hours  of  Time  will  be  at  the  end  of  the  Table, 
where  60  Minutes  of  motion  alfo  is  :  The  fame  Logiftical  Logarithm,  r/T.  1000002 
lerving  for  both  60  Minutes  of  Motion,  and  24  Hours  of  Time. 

§  II.  To  find  the  Logiflical  Logarithm  belonging  to  any  Number  of  Minutes,  and 
Seconds  of  A'lotion  of  Time. 


1.  For  Motion,  one  Degree,  or  60  Minutes  being  the  Integer. 

Example  1.  Let  it  be  required  to  find  the  Logiftical  logarithm  belonging  to  5  '/Minutes 
25  Seconds  (f  Motion. 

Look  in  the  Head  of  the  Table  for  Motion  5,  (which  you  will  find  in  the  r  .rth  Co¬ 
lumn  of  the  firft  Page  of  the  Table,  and  look  for  25  Seconds  in  the  firft  Column  o( 

the 


Put  III.  Logarithms  ical  A  R  l  TH  ML  J  1th. 

— '777  T’V’  ,hc  imv  hand,  and  under  5  at  the  Head,  and  25  in  the  Side,  you 
tlhlul^lTM-b  r^S^/which  is  U*  ‘^Umi  nnlwcrmg  to  5 


Minutes,  23  Scion 
Exam  pie  2.  La 

<0  c»/.J  1  of  Mot i< 


>«***  1"!“''^ -'*•* 


■  v:;-r  2  'S?i»fvr r,  T,ri;..£ 

II  fStnlta1 MoL  >3,  you  Hull  fi"<l  this  Number  959445,  ^ 

l.itgtriihni  ol  ”XJsSor  a  natural  Day  being  the  Integer. 

trample  ,  IfurfTl  <.  H  '<*  '•** 

mJ  10  A tyMC<  nfTnM.  Ta|,ie  rK.  II  m »n;or.g  the  great  hemes, 

tor  t  wo  Hours  m  tl c  1  Ucl  o  he  ^  .  tlte  full  Page  of  the  1  ole.) 

<^‘7'  ^n..'77 /'.'Lrlrs: 

i-oKarkiim  °f  5  M‘mitcs’  ^ sc- 

"t  ' /i?  I,"k  <'*  1'*"**’  9  ,tmi'  ~6 

Mi>nttcs  of  Time.  ,  .  nf  tlic  Table,  and  for  26  Minutes  in  the  faille  Column 

hook  lor  9  Homs  m  the  Ll,c  left  Hand  yon  (hall  find  this  Num- 

untlcrH  9,  :,fd,nl!  U  It.  i‘()Viltical  Logarithm  belonging  to  9  Hours,  26  Minutes  ol 
f%h.l  Logarithm  of  Minutes,  a,  Seconds  ol 

Motion  before  ibutid,  as  in  the  tecond  kxamplt. 


s. 

Aliniitcf  S. 

Logift  Log. 

-I  8 

_ 2  1 

s  < 

‘  480-1 8)  1 

‘126  0 — 2  1  >  to  be  c 

7914039 
i  9  5  5  1  2  > 

— 4  3 

[  1  6  4  0—4  3  < 

i  9  8  7  2  3  ? 

Alfo, 

' 

It. 

M. 

("903196 
i  9  5  9  8  9  3 

'  2- 

>  9- 

-3  5-) 

—  3  2  > 

( 

will  be  found  to  be  < 

-2  0- 

-  1  7  > 

C  9  9  2  6  9  3 

The  Login.  Cog.  anfwcring  to  .>  ^  9-4  a  C  wiU  he  lotted  to  be  ^  5  9  . 

And  fort, ,,at  in  the  Ufe  of  this sTablc 

7et.  ih7lhdi(cfi>r  the  Difcription  of  this  Table.  111,., II  now  (hew, 
g  HI.  The  Conflrudion  of  the  TABLE. 

v. ri>io  to  thole  Minutes  and  Seconds .  .  . 

Example  ./  Let  u  be  reared  to  find  the  LogiftUal  Logarithm  anfrermg  to  7  Mm;,,  , 

or  420  Seconds.  _ 

The  Logarithm  of  aoco  is  3SS  its  Complement  Arithmetical  *  -t  4  3  7 

To  which  add  the  Log '.ritlmi  ol  420,  which  is  ^  . 

The  Lonllical  Loinriihm  of  7  Minutes,  or  240  Seconds,  is  v  ■  0  ( 

A  a  2  Lxauiple 
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Example  i.  Wb.u  U  the  Logijlical  Logarithm,  anfivering  to  21  Minutes ,  or  1260 
tiittes,  1 2  Seconds  ?  . 

The  Complement  Arithmetical  of  the  Logarithm  ot  3600  is  6  44  3  7  o 

To  which  add  the  Logarithm  of  1272,  which  is  310448 

The  Logiltical  Logarithm  anfwcring  to  1 272  Seconds  954818 

§  HI.  The  Vfe  of  the  Table  of  Logijlical  Logarithms ,  ///  Multiplication,  Divifan , 
<7„r/  finding  the  Fart  Proportional  in  Agronomical  /)  all  ions. 

r.  In  Multiplication  and  Divifion. 

Multiplication  is  performed  by  Addition  *  for  the  Logiltical  Logarithms  of  the  two 
given  Numbers  being  added  together,  their  Sumin  is  the  Product  of  their  Multi- 

^^Becaufc  in  the  Ufe  of  this  Table,  a  fimple  Multiplication  or  Divilion  is  feldom  re¬ 
quired,  but  as  it  concerns  the  Rule  of  Proportion  j  therefore  for  the  molt-^art,  a  Ta¬ 
cit  Addition  or  Subtraction  of  an  Unite,  which  is  i.oooooo,  mult  be  ufed  j  which,  for 
that  it  hath  the  like  life,  we  will  call  the  Radius. 

Example  i.  if  \  Degree  give  4.'  16",  what  will  \  6' 00"  give  t 
By  Multiplication, 

The  Logillita!  Logarithm  of  -[  ^  (add{(1j  ^2597 

r  829291 


The  Logiltical  Logarithm  of  1'  13"  the  Product  r  8  2  9  2  9  1 

And  fothcAnfwer  is  1'  13"* 

Example  2.  If  if  50"  give  1  Degree ,  what  will  4'  10"  give  ? 

By  Divilion, 

The  Logical  Logarithm  of  {  ^aftedf5  ' '  9  5 1  i  8  8 

The  Logiltical  Logarithm  of  i  o'  9"  the  Quotient 
The  like  may  be  done  for  Time,  fuppofing  a  Day,  or  24  Hours,  to  be  the  Integer  j 
and  then  you  mult  for  the  Minutes  life  thofc  Columns  of  the  Table  which  have  Hours 
at  the  Head  of  them.  But  if  you  will  fuppofe  one  Hour  to  be  the  Integer,  then  for 
the  Minutes  you  may  ufe  the  firft  Column  towards  the  left  hand. 

Example  3.  If  the  Sun  in  one  Day  move  59'  37",  how  much  doth  he  move  in  21  Hours 
39  Mwutes  I  * 

The  Logiltical  Logarithm  of  -f  21,1  39,  „  ,  , ,  IN  995524 

b  b  i  59  37  (added)  99972* 

The  Logiltical  Logarithm  (abating  Radius  )  of  53'  40"  ,1  9  9  5  2  4  < 

And  fo  much  doth  he  move  in  21  Hours,  39  Minutes.  J  J 

Example  4.  Jf  the  Sun  in  21  Honrs ,  39  Minutes  move  53'  46",  how  much  doth  he  wove 
in  one  Day ,  or  24  Hours  ? 

The  l  ogiltical  Logarithm  of  «f  21  3  9  C^bfradt)  995524 

t -  53  46'  .( Radius  add.)  1  .995245 

1  he  Logiltical  Logarithm  of  59  37"  Quotient  o  o  0T2  7 

And  lo  much  doth  he  move  in  24  Hours.  y  y  v  ' 

IlllltfcJ  ab,cs  :,ifo  in  t!l?  llfc  of  Lphcmeridesy  or  Aftronomical  Tables,  for  finding 
the  Planets  Motions  at  any  time,  and  for  computing  the  Time  of  the  Aft, alls,  by  uling 
Degrees  anu  Minutes,  as  if  they  were  Hours  and  Minutes  ;  by  the  Golden  Rule  * 
1  Degrcc’  *' ,3"  ”,6°' (or 

The  Logiltical  logarithm  of  5  &£  ^Ld.  )  !  00,575 

c  36' 42  1978052 

The  Logifika!  Logarithm  of  3  5'  24''  or  ,  4  Hours,  9  7  7  °  7  7 

F lamrdcft’  T?  n"  ‘C  "’?V"  3  s  2+"  or  in  1 4  Hours,  9  Minutes  of  Time, 
sample  6.  If  1  Degree  7  9  iow  58'  12',  what  [hall  57'  34" give  ? 


I’hc  l.ogiltical  Logarithm  of « 


The  Logiltical  Logarithm  of  « 


1  Degrcc  7*9''  (fuLtradkd) 
49'  53"  the  Anfwcr 


T  heir  Summ 


9  9  8  6  7  7 
9  9  8  2  o  2 
1  99087  9 
t  o  o  4  8  y  o 
V  91  9  8 

la 
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1  1  n  ||Hg  1: v-imnles,  where  neither  60  Minutes  or  24  Hours  arc  ingredi- 
Jintte^o"!  woSl  maybe more  cafily  performed  by  Addition  only,. a 

tluls’  f  ,u  9"  Comp.  Aritli.  is  79S'°9 

\  58'  12"  is  998677 

The  l.cgiltical  l  ogarithm  of  ^  57'  34"  is  _?  2 — ---?  2 

C  49'  53''  the  Anfwer  .*991988 

,,y  thcfc  Tables  alfo  may  be  found  the  ConjuUms  and  other  Afpetls  of  the  riamts  *, 

Moon  the  26th  «*l  27th  ^  »/M« cl. » fe  to* 
Mm  l»  Aries,  W  let  the  time  of  their  true  Cmjmlitm  be  required. 

^  ‘  6  ) 

Day  26,  the  Moon  is  in  6  16  L  yl  and  the  Sun  in  \6  -  f  V 

Day  27,  the  is  in  »3  573  I _ _ _ _ _ — — 

ThTlJuumal  Motion  of  <.12  41  I  of  the  Saw  05  9 

The  Di urnal_Mouon  of  Q  o _ 5.9 _ 1 - __ - • 

Difference  ol  their  Di-  1 1  42 

urnal  Motions.  _______ - - - - 

-  j  , 

The  place  of  the  t  the  26  Day  6  l6ZT 

The  place  of  the  Q  the  26  Day  \f__06  JT_L 

Diltance  of  the  (  from  the  G  9  50 

Being  thus  prepared,  have  recourfc  to  the  Table; 

The  Lottiftical  I.oga.  K  the  diftancc  of  the  C  from  the  G  9  5°  9to  l 

*h  ritlmiof  7,  the  difference  of  Diurnal  Motion  it  4Z  _»i®222 

TWc£tteSe^ tiincofthc  Conjnnftion  of  the  Luminaries  was 
aoZus  ro  that  is  the  27  day,  .0  minutes  after  8  m  the  mormng. 


T  of  the  Sun 


961349 
9f>  8  7  97 
99245  2 


The  aid  of  Log 
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INSTRUMENTAL 

ARITHMETICS 

'PART  IV.  ~ 

The  Firfl  Way 

By  DECIMAL  SCALES. 

CHAP.  I. 

How  by  Decimal  Scales ,  by  inffcZlion  only,  to  Reduce 


Vulgar  FraZHons  to  Decimals  ;  and  the  contrary. 


THE  Arithmetic!;  which  wc  now  come  to  treat  of,  and  which  I  call  Inflrummal 
vlritbrnettck,  is  not  any  new  kind  of  Arithmctick,  but  is  indeed  the  fame  with 
Decimal  Aritbmetuk  before  taught;  only,  whereas  in  Decimal  slrith/miik  there  were 
certain  Tables  made  of  Money,  Weight,  and  Mcafurc,  by  help  of  which  the  Decimal 
of  any  Fraction  of  Money,  VVeight,  and  Meafurc,  might  be  fet  down  (as)  in  Whole 
Numbers,  herein  this  Inflntmcmal  Part,  1  have  contrived  certain  Seales  of  Money, 
Weight,  Mcafurc, Time,  c-c.  equally  divided  into  the  fevcral  Denominations,  into 
which  the  Weights  and  Meafurcs  for  which  they  arc  contrived ,  may  be  equally 
divided.  Unto  all  which  Seales  there  is  joyned  a  Seale  of  ioo,  loco,  or  icoeo, 
equal  parts,  according  to  the  length  of  the  Scale  ;  fo  that  by  in fpeft .ion  only,  you 
may  readily  and  cxadlly,  without  Addition,  fet  down  the  Decimal  Fraction  of  any  part 
of  Money,  Weight,  or  Mcafurc,  with  great  Celerity  and  Kxa&ncfs,  if  the  Scale  be  well 
divided,  and  be  but  of  a  reafonablc  length. 

Now  it  the  Seales  which  I  have  chicily  made  choice  of  in  this  work,  as  being  of 
moll:  ufe  with  Englilh  Men,  (though  other  Seales  may  be  made  for  the  Coyns, Weights, 
or  Mcafurcs  of  any  other  Country  as  well,  and  upon  the  fame  Ground,)  arc  chiefly 
tilde,  viz.. 

Figure  I. 


1.  Englilh  Coyn,  two  Shillings. 

2.  Troy  Weight,  two  Penny  Weight. 

3.  Averdupois  great  Weight,  28 lb. 

4.  Averdupois  little  Weight,  16  Ounces. 

5.  Liquid  Mcafurcs,  36  Gallons. 

<5.  Dry  Mcafurc,  8  Buflnls. 

7.  Long  Mcafurc,  one  Ell  or  Yard. 

8.  Foot  Mcafurc,  12  Inches. 

y.  1  ime  and  Motion,  one  Hour,  or  one  Minute,  esc. 


'i 

I 


Being  made  the  Integer. 


llnto  every  of  thefe  Seales,  is  joyned  another  Scale  of  1  ;o  or  tcoo  equal  parts,  thefe 
Scales  arc  made  to  face  one  another,  fo  that  if  you  look  upon  any  Divilion  in  the  one, 
you  Ilia! I  alfo  difeern  plainly  what  Divilion  or  part  of  a  Divilion  anfwereth  thereinto  in 
the  other. 


1  licfc  Scales  being  thus  difpofed,  as  they  may  calily  be  upon  any  Ruler  of  silver, 
Urals, or  Wood  ;  but  belt  ol  all  upon  a  Square  Ruler,  made  in  lorrn  of  a  Vr,-.i{tHvpiicth.\ 

will 
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r^Tr^Tonlv  cive  you  any  Decimal  Fraction  required  without  Addition,  or 
^  tlfccomoly)  rralnre  the  Fraftion  into  the  known  parts  of  the  Integer,  by  .nlpcfti- 
on"  lfo,  without  Subtrnftion. 

CHA  P.  If. 

A IV  M  E'RATI  0  N  from  the  SCALES. 

Th  f  Seales  here  to  be  deferibed  are  in  Number  eight,  as  hath  been  already  Ihcwcd, 
and  as  by  the  figure  of  them  appears.  Now  Numeration  upon  a  Stale,  is  to 
find  m>on  what  part  ol  the  Seale  any  Number  upon  the  lame  Seale  will  fall. 

We  will  begin  with  the  firlt,  and  fo  proceed  till  wc  have  given  an  Example  in  e- 

"7  T|U,  r.,  |[  Sfaic  is  0f  Englidi  Money,  nnd  is  divided  into  24  equal  parts,  which  rc- 
Jftnt  24  pence  or  2  Shillings;  thefe  parts  ate  nmnbrcd  with  Arithmetical  hgutes, 
0,  the  bcginniiu:  thereof, by  t.  2, 3,  4, 5,  &'■  “  24,  each  Divilion  reprcfenting  one 
Pmv  and  the  whole  24  Divilions  reprefent  24  Pence,  or  2  Shillings:  So  that 
where  the  Finnic  1  Ifandetb,  that  part  of  the  Seale  reprefcntetlt  one  Peny  1  where  the 
fieurc  2  ftandeth,  it  reprefenteth  two  Pence  ;  where  the  figuie  18  ftandeth,  it  rcptc- 
ftrneth  18  Pence,  or  one  Shilling  fix  Pence;  and  fo  of  any  other  figure  ot  the  lame 

&  Then,  bccaufc  there  arc  four  Farthings  contained  in  a  Peny,  each  of  thefe  Pence  (or 
Divilions)  is  full-divided  into  4  other  equal  parts  by  (hort  lines,  every  one  ot  thefe  rc- 
nrefenting  one  Farthing  i  fo  is  the  whole  Seale  divided  ,.i  all  into  96 ;  equal  parts,  which 
arc  the  Number  of  Farthings  contained  in  two  Shillings.  Thus  if  you  look  into  the 
tale  of  Money  for  8  Pence  3  Farthings,  yon  lhall  find  it  at  the  Letter  n;  alfo  if  on 
tvooltl  find  in  the  Scale  the  place  of  1 8  d.  half-penny,  you  lhall  find  it  at  c,  and  thus 
you  may  find  the  place  of  any  Number  of  Pence  and  Farthings,  under  two  Shillings 

"PUntokthh  Sale  of  Money,  (as  to  all  the  reft  of  the  Scales)  there  is  joyned  another 
Seale,  which  1  (hall  always  hereafter  call  the  Seale  of  1000,  the  ufe  of  which  Scale  is 
this:  When  you  have  lound  any  Number  of  Pence  or  farthings  upon  the  Scale  ot 
Monev,  you  (hall  find  upon  the  Scale  of  iooo,  what  parts  of  a  lhoufand  is  the :  De¬ 
cimal' of  thofe  Pence  and  Farthings:  Thus  when  in  the  Scale  of  Money  >ou  find  at 
the  Letter  8  Pence  3  Farthings,  if  you  call  your  Eye  dicttly '  crols ,  to  the  Suit _of 
loco,  you  (hall  find  .364  to  Hand  dircdly  agamlt  8  U.  3  which  364  >s  the  Decimal 
of  8  d.  3  a.  Alfo,  if  you  find  upon  the  Scale  of  Money  1 8  ^.half-penny,  which  is  at 
the  Letter  c,  you  lhall  find  againft  it  in  the  Scale  of  1 000,  this  Number  .77  G  which  is 
the  Decimal  of  18  d.  half-peny.  And  in  this  manner  may  the  Decimal  ot  any  Num¬ 
ber  of  Pence  or  Farthings  under  two  Shillings,  be  molt  eafily  and  exactly  obtained 
Nowon  the  contrary,  fuppofe  a  Decimal  Fruition  were  giver ,,  reprcfenting  omc 
part  of  Englilh  Coyn,  if  vou  look  in  the  Scale  of  1000  for  your  Number  gw  u ,  1  gh 
againft  it  in  the  Seale  of  Money,  you  lhall  find  what  Numbci  of  I  und  Fau  g 
is  reprefented  thereby.  As  for  Example  :  Suppofe  .364  wcic  a  1 Decimal  given  and  it 
were  required  to  find  wliat  part  of  Coyn  it  doth  reprefent  i  look  in  the  Seale  ot  1 000 
for  the  Number  .364,  and  right  againft:  it  you  (hull  find  8  Pence,  3  farthings.  At 
if. 771  were  a  Decimal  given,  if  you  look  in  the  Scale  of  1000  tor  .77  G  V™  ^11 
find  againft  that  Number  1 8  Pence  2  Farthings.  And  thus  of  any  other. 

By  what  hath  been  already  faid,  it  may  be  cahly  difterned  ot  what  exceeding  e\ 
pedition  thefe  Seales  thus  difpofed  arc  ot.  ,  .  c  •  lvirfo 

1  have  been  very  tedious  in  (hewing  the  ule  of  thefe  Scales  to  find  the  F rad  ion  parts 
of  Monev,  but  the  rcafon  is,  hccaufe  1  intend  to  be  the  briefer  in  the  reft,  tor  Weight 
and  Mcafurc  •,  the  manner  ot  working  (when  the  Divilion  of  the  Seale  is  known;  being 
the  fame  in  all  rdpects  without  the  lcalt  alteration.  ....  .  .  .  „ 

2.  The  ferond  Scale  is  of  Troy-Weight,  .two-Peny-Weight  being  the  Integer, 
which  Seale  is  divided  into  48  equal  Parts  or  Divilions,  each  ot  which  Divilions  con¬ 
tains  one  Grain, and  are  numbered  by  Arithmetical  figures  at  every  three  Grains,  ?, 
6,  9,  1 2,  eV.  to  24  ;  and  at  the  place  w  here  24  ftiould  ftand, there  ftandeth  yY,wh  cn 
fignificth  one  Teny  Weight,  or  24  (.rains  :  this  P  W  ftandeth  in  the  middle  0  the 
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Line.  Then  is  the  fame  Scale  continued  farther  by  Arithmetical  figures,  3,  y 
12  ,&c.  as  before,  to  24,  and  there  is  written  PW  again,  re  prefen  ting  two-Peny- 
Weight,  or  48  Grains. 

The  Seale  being  thus  divided,  it  is  enfie  to  find  the  place  where  any  Number  of 
Grains  under  48  fhall  be  upon  the  Scale;  as  for  Example:  If  it  be  required  to  find 
where  8  Peny-Weight  fliall  fall,  look  upon  the  Seale  of  Troy- Weight,  from  the  begin¬ 
ning  thereof,  fand  count  the  figures  3  and  6  \  then  count  alio  two  of  the  fmallcr  Di- 
vi lions,  and  that  makes  8  Grains,  which  you  fhall  find  to  Hand  at  the  Letter  </,  which 
is  the  plat#  of  a  Grains ;  alfo  if  upon  the  Scale  you  would  find  the  place  of  1  Peny- 
Weight,  to  Grains,  you  fhall  find  it  at  the  Letter  e ,  and  fo  of  any  other  Number  of 
Grains  under  48,  or  two-Peny-Weight. 

But  if  you  had  a  Decimal  given,  and  would  know  what  Number  of  Grains  it  repne- 
fenteth,  if  you  feck  your  Decimal  given  in  the  Scale  of  1000,  right  ngainlt  it  in  the 
Scale  of  Troy-Weight,  you  fhall  find  the  Number  of  Grains  reprefented  thereby. 

3.  The  third  Seale  is  of  Averdupois  great  Weight,  28  Pounds,  or  one  quarter  of  an 
Hundred  being  the  Integer,  this  Seale  is  numbred  by  1,  2,  3,  4 }&c.  to  28,  which  28 
reprefenteth  28//.  or  a  quarter  of  an  Hundred,  and  each  of  thole  is  fub-tlivided  into 
four  fmall  parts,  each  reprefenting  one  quarter  of  a  Pound. 

Now  if  you  would  know  what  is  the  Decimal  of  any  number  of  Pounds  or  Quarters 
under  28,  if  you  feck  the  number  of  Pounds  in  the  Seale  of  Averdupois  great  WVuzhr 
right  again/!  it  in  the  Scale  of  1000  you  fliall  find  the  Decimal  thereof;  and  fo  the 
Decimal  of  8  Pound  and  an  half,  will  be  found  at  the  Letter  and  right  avainit  it 
.304,  which  is  the  Decimal  of  8  Pound  and  an  half. 

4.  The  fourth  Scale  is  of  Averdupois  little  Weight,  1 6  Ounces  or  one  Pound  being 
the  integer:  This  Scale  is  firfb  divided  into  16  equal  parts,  and  numbred  by  1,2 
3,  4,C re.  to  i6t  each  Divilion  reprefenting  one  Ounce.  Then  again,  each  of  thefe 
Ounces  is  fub-divided  into  8  other  fmallcr  parts  or  Divilions,  each  of  whic  h  'Divifions 
reprefenteth  two  Drachms ;  but  if  your  Scale  be  large  enough,  you  may  have  each 
Ounce  divided  into  1 6  equal  Parts  or  Divilions ,  each  Divilion  reprefenting  ore 
Drachm. 

Now  to  find  the  Decimal  belonging  to  6  Ounces  and  6  Drachms,  look  for  6  Oun¬ 
ces  and  6  Drachms  in  the  Scale,  and  you  fhall  find  it  at  the  Letter  and  right  againft 
it  .398,  which  is  the  Decimal  of  6  Ounces  and  6  Drachms. 

5.  The  fifth  Scale  is  of  Dry  Meafures,  one  Quarter  or  8  Bulhcls  being  the  Inte¬ 

ger  :  This  Seale  is  firft  divided  into  8  equal  parts, and  numbred  by  1,  2, 3,  ev.  to  8; 
each  of  which  Divifions  reprefenteth  a  Bufhel,  and  each  of  thofe  parts  is  again  iiih-clivi- 
ded,  firft  into  4  equal  Parts  or  Divifions,  each  reprefenting  one  Peek ;  and  then  thofe 
again  1 11  b- divided  into  4  other  (mailer  Parts,  reprefenting  Quarters.  Halves,  and 
Three  Quarters  of  a  Peck.  ' 

So  to  find  the  Decimal  belonging  to  5  Bufhels,  2  Pecks,  and  half  a  Peck,  if  you  Idok 
into  the  Scale  of  dry  Meafures,  you  fhall  find  5  Bufhels,  2  Pecks  and  an  half  to 
ftand  at  the  Letter  /;,  and  right  againft  it  .702,  which  is  the  Decimal  nnlvvering  to  5 
Bufhels,  2  Pecks,  and  an  halt.  J 

6.  The  iixth  Scale  is  of  Liquid  Meafures,  the  Integer  being  3 6  Gallons  or  one  bar¬ 
rel,  tlus  Seale  is  divided  firft  .nto  36  equal  parts  or  Divifions,  and  numbred  by  io, 

to  36  then  every  of  thefe  Divifions  is  again  Tub-divided  into  4  other  imall 
Divilions,  each  reprefenting  a  Quart. 

rt,PMlc?tingr10  GallT  and  2  <2!,arts’  or  +  Pint?,  if  you 
feck  m  the  Seale  for  Liquid  Meafures  for  10  Gallons,  2  Quarts,  yon  dial]  find  it  at  the 
Letter".,  againft  which  you  firall  find  .292,  which  is  the  Decimal  of  10  Gallons  4 

■  7;  Tj,circvcrul1  Scale  is  of  long  Meafure,  tho  Integer  being  Yards  or  Ells :  This  Scale 
is  divided  into  4  equal  Parts,  and  numbred  by  1,2,  3, 4  reprefenting  1  quartern 
inmlCmi  3  qilan,ers'  0r  4  <llla“crs  of  a  Yard  or  Ell ;  thefe  are  again  full divided,  firft 

into  4  other  equal  parts,  reprefenting  Nails. 

1  bus  if  it  be  required  to  find  the  Decimal  belonging  to  1  quarter  and  3  Nails,  if 
^^whiVhkSiP  nS”  C,i  V°r  fl,a-H  find  'tn:and  3tthe  againft  which  Hands 

s’  T  lie  einhth  amflTi  “f"'"?8  t0  ‘  <iua“cr!  and  3  Nails  of  a  Yard  or  Ell. 
del  inm  w  h  ?  Scala 15  of  repre  entativc  inches,  the  whole  Seale  being  divi- 
clcd  into  12  equal  paits,  and  numbred  by  1,2,  3,  &c.  to  12-  and  thofe  mrrs  are 

allyindiW(kd!,dCd  lnt°  qilartcrs’and  half  quarters,  as  Carpenters  Rules arc  ufu- 
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unto  all  the  other)  there  is  joyned  a  Seale  of  1000  ;  this  Scale 

will  readily  di Hover  what  is  the  Decimal  belonging  to  any  number  ol  inches,  halves, 
vuUuauii)  ,  fin1c  wi(h  t|lc  Scales  betore  mentioned. 

0'liiusl'h''Ve|'irai  you  a  brief  Deli  i.piion  of  ihefc  Scales,  and  the  ..fool  them,  and 
1„  now  fi  1ft  my  Header  to  he  perfcftly  acquainted  with  the  way  of  nunihriug  or 
“  them ;  wherefore  I  intend  only  to  give  you  a  quell, on  or  two  ,n  the 

S  ufual  Hides  of  Aritlimclick,  and  fo  conclude. 


C  H  A  P.  III. 

ADDITION  from  the  SCALES. 

WHat  Addition  is,  and  the  manner  of  working  it  hath  been  already  taught, both 
in  the  firlt  and  I'eeond  Parts,  we  will  now  come  io  an  Example,  which  lee  be 
i  1  Addition  of  Engl i 111  Coin,  and  let  the  Suinms  to  be  added  be  36  8r.  U.  19 It. 

,  id  3 1  li.  1 6  j.  9 and  6  li.  2  j.  %  0, 

L-irlt  let  down  36  li.  29/i.  31/i.  and  6li.  one  under  another,  in  fucli  order  as  you 
fee  in  the  Mowing  Example,  drawing  a  line  by  the  tide  ol  them  as  you  ice  there  done, 

81 iff*  I'ylcciiT  tl'at''your  firft  Number  to  be  fet  down  to  36  li.  is  Si.  Sd.  you 
Jt  for  the  8  a.  (bccanfc  two  findings,  which  we  called  a  Decade,  or  the  tenth  parr. 
o7  Pound,  is  made  the  integer,  in  the  Scale  of  Money)  let  down  4,  which  is  done  by 
Memory, and  after  it  make  a  Point ;  then  your  next  Number  to  be  fet  by  29  h.  being  0  a. 
Kr  the  O  a.  fet  down  a  Cypher  y  thirdly,  for  your  Number  to  be  let  by  3  >  ft.  being 
16,  ad  for  the  1 6  s.  fet  down  8  Decades,  with  a  Point  aftci  it, and  aftly,the  numbei 
o  be  fa  bV  6  li.  being  2  a.  5  d.  for  the  2  a.  fet  down  1  Decade  with  a  Point  alter  it. 

1  Then  take  your  Scale  in  Hand,  and  feeing  your  firft  number  of  pence 
are  8^  look  in  your  Seale  of  Money  for  8  d.  and  againft  it  in  the  Scale  3  6  4  •  3  3  3 
1000,  you  fliall  find  333.  which  fet  by  36 li.  8a.  behind  the  Point,  2  9  0 .083 
then  your  next  number  of  pence  being  2  d.  look  in  your  Seale  for  2  d.  3  '  8  .  3  7  6 
and  againft  it  in  the  Seale  of  1000,  you  fhall  find  083,  which  fet  to  _j5lj_1_2_o8 
i9li.  os.  behind  the  Point.  Then  your  third  number  of  pence  being  9  d.  | 
look  in  your  Scale  for  9  d.  and  againft  it  in  the  Scale  of  1000,  you  fhall 
find  376,  which  fet  to  31  li.  16  s .  and  laltly,  your  laft  number  of  pence  being  %  d 
look  in  your  Seale  for  5  d.  and  againft  it  you  fhall  find  208,  which  fet  to  61,.  2  /. 
and  then  will  your  whole  work  ftand,  ns  lictc  you  fee. 

Your  Summs  being  thus  fet  down,  which  is  done  with  more  facility  than  you  can 
imagine,  till  you  make  trial  and  be  fomething  perfect  therein,  you  mull  then  add  all 
the  numbers  together,  as  in  Addition  of  Decimals,  and  you  fhall .find- 
the  Sumrn  of  them  to  be  .o3|4-ooo  :  Now  to  know  this  in  Money,  is  as  It. 
cafieas  it  was  to  fet  the  fcveral  Summs  down,  for  the  figures  103,  which  3  <5|+  •  3  3  3 
ftand  behind  the  down  right  line,  are  103  ft.  and  the  figure  4  which  290.083 
Hands  between  the  down  right  line  and  Point,  are  4  Decades  or  os.  318.376 
and  being  the  reft  to  the  right  hand  arc  all  Cyphers,  they  ligmfic  nci-  ,  6M_.  2  o_8 
tlicr  Pence  nor  farthings,  fo  is  the  total  of  this  Addition  103//.  103(4.000 

That  the  manner  of  working  may  appear  more  plain ,  I  will  give  yon  another  fhorr 
Example  as  difficult  as  I  can  invent,  which  I  performed  by  a  Scale  of  Wood  but  of 
8  Inches  long.  Let  the  Summs  to  be  added  together  be  thefe  following : 

li.  S.  d.  q- 


I.  Set  down  your  fevcral  Summs  of  Pounds  one  under  another  as  before,  and  draw 
a  line  by  the  fide  of  them,  and  another  under  them ;  fo  will  they  ftand  as  in  the  fol- 
lovting  Example.  ,,  b  2.  Yout 
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Your  fumms  of  Pounds  being  thus  orderly  placed  mid  lines  drawn,  repair  to 
your  Seale;  and  Hein;;  tour  fir  It  number  of  Shillings  Pence,  and  Farthings,  is  tis.^d. 

1  a  for  your  ir  '.  lei  down  8  Decades,  which  is  io  s.  with  a  Point  alter  it,  then  will 

there  reft  to  be  let  down  1  s.  4  d.  1  7.  or  16  d.  1  7.  winch  if  you  feck  in  your  Scale 
of  Money,  yon  Hull  line!  to  ft  and  ag  ii:lt  it  in  the  Scale  ot  1000  this  numbeT.677, which 
is  the  Decimal  of  \  s.  .\d.  \or  . 

Your  fecon.d  number  of  Shillings,  Pence,  and  farthings,  is  6  s.  8R  17.  for  your 

6  s.  letdown  ;  Decades,  which  is  6  s.  and  then  there  will  remain  8  d.  i  7.  which  if 
\ou  feck  in  your  Scale  of  Money,  you  Hull  find  to  Hand  againlt  it  in  the  Scale  of  iceo 
this  number  .j-l  !  '■>  '-U’iUi  *s  ^10  t-ecimal  of  S,/.  1  .7. 

4.  Your  third  number  oi  Shillings,  Pence,  and  Farthings  is  5  /.  3  d. 
„  ,-q  /„  >7-  for  your  5  Shillings  fee  down  2  Decades,  which  ts  4  (hillings 

3  2r  ‘  77  with  a  Point  after  it ;  then  will  there  reft  to  be  let  down  1  s.  3  d.  3  lj . 
\  5  ?r  *  3  4  1  or  15  d.  3  7.  which  if  you  feck  in  your  Seale  of  Money,  you  Hull  finj 

2  V7*2  to  Jtand  againft  it  in  the  Scale  of  1000  this  number  .656,  which  is 

7  o  p|4 . 0  7  7  t|lc  jjcnmal  of  1  5  d.  3  7.  1  s.  3  d.  3  7.  and  the  three  luinms  to  be  ad¬ 


ded  together  will  Hand  as  here  you  fee. 

Thefe  fumms  being  added  together  according  to  the  Rule  for  Addition  of  Decimals, 
you  Hull  find  the  fumm  of  them  to  be  705)4.077  now  to  know  what  this  is  in  Money, 
take  notice  that  the  709  which  Hands  to  the  left  hand  of  the  down  right  line  are  709 
Pounds,  and  the  figure  4  which  Hands  between  flic  down  right  line  and  the  Point,  are 
4  Decades  or  8  s.  but  (bccaufc  the  firH  figure  next  after  the  Point  is  above  5,  viz..  6,) 
you  nuifl  add  1  to  the  4  Decades,  making  them  9;,  then  will  there  remain  177, 
wherefore  if  you  look  in  the  Seale  of  1000  tor  177,  you  (ball  find  againlt  it  in  the 
Scale  of  Money  4  d.  17.  So  is  the  whole  fumm  of  this  Addition  709  /.  9  /.  4  d.  1  <j,  aS  by 
the  preceding  work  doth  appear. 

Here  Note,  that  when  you  had  fetdown  your  7 09  A  4  Decades  or  8  /.  there  remai¬ 
ned  beyond  the  Point  677,  which  if  you  had  fought  in  your  Scale  of  icoo,  you  would 
have  found  againlt  it  in  the  Scale  of  Money  15  d.  1  7.  or  1  s , ,3  d.  1  7.  (whit h  is  all  one) 
as  before  ^  for  it  appeareth  plainly  by  the  Scale,  that  500  in  the  line  of  tooo  is  equal 
to  one  /hilling. 

I  might  proceed  farther  in  giving  you  Examples  in  Weight,  and  Meafure,  but  being 
before  acquainted  with  Decimal  Arithmctick,  and  with  Numeration  upon  the  Scales, 
you  cannot  be  deficient  in  the  applying  of  the  other  Seales  01  Weight,  and  Mcafurcto 
the  fame  purpofe  for  which  they  were  contrived,  I  having  fo  .largely  exemplified  the 


ufe  of  the  Scale  of  Money. 


CHAP.  IV. 

SUBTRACTION  from  the  SCALES. 


Subtraction  is  the  taking  one  or  more  fmallcr  fumms  out  of  one  greater ;  I  fti.il!  on¬ 
ly  give  you  an  Example  or  two,  as  I  have  taken  the  numbers  from  a  Scale. 
Example:  Delivered  to  u  Gold- /with  of  old  Plate  297  Ounces,  13  Penny  Weight,  19 
Grains. 


Received  of  the  fame  Goldfmith  firfl  165  Ounces,  1  1  Penny  Weight,  and  7  Grains-,  and 
after  that  received  of  the  fame  Goldfmith  3  2  Ounces,  19  Penny  Weight,  and  3  2  Grains  ; 
xehat  Plate  remains  w  the  GohPfmitlPs  Hands  ? 


Delivered  2976.896 
Received  fir  ft  1  6  5  5 . 6  4  6 
Received  more  329.979 
Received  in  all  1  9  815 . 6  2  5 
Refts  9  9I1  .  2  7  1 


Take  your  Numbers  out  of  the  Scale  of  Troy 
weight,  and  let  them  down  as  here  you  fee. 

Then  add  the  fcveral  weights  of  Plate  received  to¬ 
gether,  and  they  make  198^.625,  or  198  Ounces,  11 
Pennyweight,  6  Grains;  which  if  you  fubtracT  from 
297|6.896,or  257  Ounces,  13  Pennyweight,  19  Grains, 
which  was  the  quantity  of  Plate  delivered,  there  will 


remain  99(1.271,  or  99  Ounces,  2  Pennyweight,  13 
Grains,  and  fo  much  Plate  rs  Hill  in  the  Gold-fmith’s  Hand.  And  let  thus  much  fuftke 


for  Subtradtion  and  as  for  Multiplication  and  Divifion,  C re.  by  Seales,  they  fiiail  be 
taught  in  the  fecondand  third  Parts  following. 


INSTRU- 


p.irt  IV. 


INSTRUMENTAL 

arithmetick. 


The  Second  Way,  by 

R  H  A  B  D  O  L  O  G  I  A, 

Or 

Numbering  Rods,  vulgarly  called  Neper’s  Bones. 


Proocme. 

T,/re  Ms  rcre  tlv  contrivance  of  the  Honourable  John  Neper,  Baron  of 
Merchifton  in  Scotland ;  the  firtt  Inventor  of  thefe  never  enough  to  be  art- 
med  Artificial  Nnmbers.  called  Logarithms :  In  the  Calculation  of  M  (as  may 
partly  appear  by  what  is  fair l  concern  mg  the  Co. fruition of them  m  the  third  Part 
IftB  L  nook.)  the  Multiplications,  Divifwns,  and  ExtraUm  of  Hoots  bang 
very 'tedious  and  Laborious;  he  found  out  thefe  Compendious and  certain  Hods, 
ml  corruptly  called  Neper r  Bones  ;  for  that  himfelj  m  his  Dcjmption  and  La- 
brick  of  them  faith,  they  may  be  made  of  Silver,  Ivory,  or  Box,  and  he  gives 

this  Definition  of  them,  .  .  .  7  ,  .  . 

Klmbdologia  eft  Ars  Conipumncli  per  Virgulas  Numeratnees ;  /.  e:  hhabdologia 
is  the  Art  of  counting  by  numbering  Hods. 

CHAP.  I. 

Of  the  Fabric  f  of  thefe  RODS. 

T Hey  may  fie  made  of  Siktr.hvy,  Krafs,  Hex,  Sc:,  or  delineated  upon  fine  Card 
Paltc-lioaul ,  tlicv  are  made  Hat,  cadi  Rod  having  two  Sides  or  Faces,  and  con¬ 
tains  in  lent-, Hi  about  Indies  and  ,1,  in  breadth  one  quarter  of  an  Inch,  and  in  thick- 
nefsone  twelfth  put  of  an  Inch. 

F  I  G  LI  R  E  II.  H. 

One  fit  of  tlid'e  Rods  (onlilletli  ol  live  picics,  and  therefore  hath  ten  Faces  or 
Sides,  llixi.i  i lie  full  of  i  liclc  five  pieces  you  have  a  Cypher  at  the  Head,  and  9  at 
the  bottom  1  hereof :  Upon  the  iocond  ot  them  you  have  i  at  the  Head,  and  8  at  the 
Bottom  :  Upon  the  thud  2  at  the  Head,  and  7  at  the  bottom  :  Upon  the  lourth  3  at 
top,  and  6  at  bottom  ;  aad  upon  the  fifth  4  at  top,  and  5  at  the  bottom.  Every  of 
the  two  figures  at  top  and  bottom  together  make  9  3  as  o  and  9  is  9,  1  and  8,  2  and  7, 

3  and  6,  4  and  5.  And  here  observe,  that  the  figures  9^765*  which  Hand  at  the  bot¬ 
tom  of  the  Scheme,  Hand  with  their  heels  upwards  in  this  manner,  3  and  fo  do 

all  the  other  figures  under  them,  till  you  (omc  10  the  double  Line  which  is  in  the 
middle  of  the  W  heme,  noted  with  A  and  /*,  at  which  Line,  if  the  Scheme  were  cut  1110 
two  pieces,  and  folded  or  palled  on  the  back  lidc  of  the  other  half,  fo  that  the  9  at  the 

B  b  2  bottom 
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were  pineal  upon  the  Cypher  at.  the  top,  ;ind  fo  S  upon  i,  7  upon  2,  0 

on  3,  nr, cl  five  upon  4,  and  then  the  Scheme  cut  again  into  five  little  llippcts  by 

the  clown-right  l  ines;  thefe  five  Ilippeir,  would  exactly  reprdent  one  fet  of  tllc|£ 

Rods,  for  on  one  lide  of  one  ofiliefc  pieces,  you  flioulcl  liavc  a  Cypher,  and  9  on  the 
other:  Upon  the  next  1  ancl  H,  upon  another  2  and  7,  upon  another  3  and  6,  and  up¬ 
on  the  other  5  and  4  •,  both  the  figures  on  either  fide  making  9,  as  before  was  deferi- 
bcd. 

fliefe  five  llippcts  do  now  contain  the  whole  Multiplication  Table  of  Pythagoras  be¬ 
fore  inferted  in  Multiplication  of  Vulgar  Arithmcrick  ;  but  fo  few  arc  not  of  fiil/iucnt 
ule,  for  there  can  be  but  four  figures  of  one  kind,  which  in  all  cafes  is  not.  fufli.  icnt  * 
Therefore  as  tliele  Rods  are  made  now  a-days,  they  do  commonly  make  fix  fets  oft  hem " 
that  is,  30  pieces,  which  contain  60  faces ;  and  thefe  will  be  of  good  ule,  and  there 
will  felclom  be  found  a  want. 

Concerning  a  Cafe  for  thefe  Rode. 

For’thc  orderly  keeping  and  ready  finding  of  thefe  Rods,  I  have  often  (for  mv  felf 
and  others, )  had  a  Hox  made  of  Wallnut-trec,  or  Pear-tree,  with  five  partitions  in  it 
each  partition  to  hold  live  or  fix  fets  of  thefe  Rods,  or  more  if  more  were  required- 
every  of  thefe  partitions  being  figured  on  the  lide  thereof  next  the  eye,  with  liuh  fi¬ 
gures  as  the  Rods  in  Inch  a  petition  had  at  the  top;  fo  that  the  Party  that  was  to  u'e 
them  could  take  them  as  readily  out  of  his  partition,  as  a  Printer  can  take  lii's  I. etuis 
out  ol  their  rcfipccti ve  Coxes  to  make  any  word. 

iv.  FIGURE  IV. 

In  this  1-ox  there  is  alio  convenient  room  made  for  one  other  Rod,  double  in  breadth 
to  thefe  here  dclcribcd,  but  of  the  fame  length  and  thickncfs;  upon  the  one  lide  wIitc 
ol  there  is  a  Table  or  Plate  ulefiili  in  the  cxtradligg  of  the  Square  Root,  and  on  the 
oilier  lide  another  lor  the  extracting  of  the  Cube  Root,  which  in  the  Figure  thereof  is 
noted  with  Square,  Cube  ;  of  which  I  fliall  forbear  to  fay  any  thing  till  1  come  to  (hew 
you  how  to  extract  the  Square  and  Cube  Roots  by  than  and  the  Rods. 

Of  a  board  with  a  Frame ,  upon  win!)  to  lay  your  Rods  when  any  Operation  is  to  be  wrought 
by  tbtu,  whuh  1  call  a  T  si  /{  /•’  j\  * 

i-r.  in.  FIGURE  III. 

I11  the  tiling  of  thefe  Rods  care  is  to  be  had  firft  of  the  orderly  laying  of  them  and 
fccondly  for  the  keeping  of  them  in  that  polition  till  your  Work  be  ended:  For  the  ef¬ 
fecting  whereof  both  neatly  and  certainly,  there  is  a  little  Table  or  Frame  contrived 
containing  in  breadth  f  ol  an  Inch  more  than  the  length  of  the  Rods,  and  in  length  at 
plea  fine,  but  ir  may  well  be  about  once  and  an  half  the  length  of  the  breadth 

It  ought  to  be  made  of  a  thin  piece  of  Pear  or  Wallnut-rree,  or  of  Inch  matter  as 
your  Hox  or  Gale  is  made  of;  and  it  may  very  commodioufly  be  contrived  to  be  put 
klooR  ,,0X’  ^  CVCr  Ult  lhCm  madc  todo>  for  t,lac  1  fo,,1Rl  ic  inconvenient  to  carry 

Lljjon  the  Superficies  of  this  Hoard,  clofc  to  one  of  the  edges  thereof,-  muff  be  glued 
or  otlicrw  1  fe  fallcncd  with  Pins,  a  finall  piece  of  the  lame  matter,  and-alfo  of  the  lame 
length,  breadth  and  thickncfs  of  one  of  your  Rods ;  which  mull  be  divided  into  nine 
equal  parts,  and  Lines  drawn  crofs  the  piece;  fo  will  there  be  nine  Squares  in  which 
you  mull  grave  or  Ihir.p  the  nine  Digits,  beginning  with  1  at  the  top,  and  fodcfccii- 
dmg  by  2,  3  4,  to  9,  at  the  bottom  thereof :  And  it  were  ncccllary  that  thefe  limes 
(ns  alio  thole  which  arc  at  the  head  of  every  of  your  Rods)  wcrc^av™ or  toS 
of  fometliing  a  bigger  figure  than  the  other  figures  of  your  Rods  arc. 

Under  the  end  of  this  ledge  beginning  at  the  figures,  and  lo  continuing  the  whole 
length  of  the  Hoard,  mull  another  ledge  of  the  lame  matter  ancl  thickncfs  be  glued 
or  pinned  and  then  is  your  Tabclict  fin, Hied.  It  is  called  a  Tabellu,  for  that  when  the 
Rods  m"  “J™  any  operation  to  be  wrought  by  them,  we  dually  fay,  the 

TabC"Ct’  y°"  aK  rady  f01'  "le  "'ork 


To 
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To  ir*.  it  Z )fe  tlnf ■  R'vls  re  tier  ally  ferze. 

The  chief  Ufes  which  thef  linall  Rods  lli  ve  111:0,  are  all  manner  of  Multiplications 
and  Divilioiis,  and  Extrusion  of  Roots,  Square  or  Cube;  all  which  are  fo  catilv  and 
cxpediiioully  performed,  and  that  by  Addition  and  Subtraction  only;  for  here  is  no 
charge  of  1  ho  memory,  and  you  Hull  always  take  your  Quotient-figure  in  Diviiion  cer¬ 
tain,  neither  too  great  nor  too  little.  Hut  coaling  to  fay  more  of  their  Properties,  I 
tviihiovv  come  to  fliew  their  life. 


C  H  A  P.  II. 

Horn  to  apply,  or  lay  down,  any  Number  by  the  Rods. 

H  \ving  already  given  you  a  large  Defeription  of  thefe  Rods,  I  will  now  Ihcvv  the 
life  oi  them,  which  will  bell  appear  by  the  Proportions  following : 

PROP.  I. 

Any  Number  Inin c  civet/,  how  to  tabulate ,  or  lay  it  down  by  the  Rods. 

FIGURE  III. 

La  it  in  rt'jui’t  l  to  tabid  >r,  or  lay  down,  this  Number  349 6. 

Fill!  From  an.-vig  \our  R  .s  of  R  .L  (or  out  of  your  Cafe)  take  one  whic  h  hath  the  fi¬ 
gure  3  at  the  top  thcieof,  and  lay  it  on  your  Tabclict  dofc  to  the  edge  thereof:  then, 
Secondly,  Take  another  Rod  from  your  C  ».’e,  which  hath  the  figure  4  at  the  top  of 
it  ancl  lay  tint  alio  upon  your  Tabclict,  dole  by  the  lide  of  the  other. 

Vhiidly,  Take  another  Rod,  which  hath  the  figure  9  at  the  top  of  it,  and  lay  that 
upon  your  Tabclict,  dofc  by  the  otheT  two.  t 

And  laflly,  Take  a  fourth  Rod,  having  the  figure  6  at  the  head  thereof,  and  lay  that 
alio  upon  your  Tabclict  dofc  by  the  reft. 

Thelc  lour  Rods  thus  taken  and  laid  upon  the  Tabcllcf,  you  fliall  fee  in  the  upper- 
mofl  row  (which  fiamlcrh  againft  the  figure  1  on  the  fide  of  your  Tabclict ;  thefe 
four  figures,  3,  4,  9i  <S  that  is  34961  equal  to  your  given  number;  in  the  fccond  row 
(againft  the  figure  2  of  your  Tabclict)  you  fliall  find  the  double  thereof;  in  the  third 
(againft  the  figure  3  )  you  fliall  find  the  triple  thereof;  in  the  fourth  the  quadruple; 
in  the  fifth,  the  quintuple;  and  fo  on  to  the  ninth  and  laft,  in  which  you  fliall  find  the 
noncuplc  of  the  number  given. 

P  R  O  P.  II. 

How  thefe  Rods  will  appear  when  tabulated and  luing  tabulated  how  to  read  the  Mul¬ 
tiplication  tf  that  Number  when  tabulated ,  by  any  of  the  Nine  Dgits. 

The  Four  Rods  being  tabulated,  they  will  appear  exactly  as  they  arc  reprefented  in 
Figure  HI.  which  Figure  lively  represents  the  four  Rods  lying  upon  the  Tabclict,  .w  hich 
mind  well,  for  upon  the  true  tabulating  and  right  reading  of  the  Rods  fo  tabulated,  de¬ 
pends  the  whole  work. 

The  Rods  thus  tabulated,  ns  you  fee  them  in  the  Figure,  do  appear  in  the  form  ol  a 
Glafs-window,  every  Pane  thereof  reprefenting  a  Rhomboyades,  or  Diamond- form  :  In 
the  reading  of  the  Figures  which  are  in  thefe  fevcral  Rhomboyades ,  obferve  thefe  few 
Directions  following,  which  will  illuftratc  the  whole  bufinefs  intended,  and  therefore 
cfpccinlly  to  he  minded. 

NO  7  i-, 

I.  That  the  Futures  1  pvt  the  Rods  are  to  be  read  from  the  right  hand  towards  the  lift. 

11.  'That  in  cioy  Rhomboyades  or  Diamond ,  there  is  either  One  Figure ,  or  Two  Figures, 
but  n<  >•  c  than  Two. 

HI.  I  'or  be  but  one  Figure  in  a  Rhombus ,  then  that  Figure  is  the  Figure  to  be  f  t  down 
r...e,(bc  it  either  a  Figure  or  a  Cypher ,)  but  if  there  be  two  Figures  ut  a  Rhomboy  ides, 
(as  tor  the  mdt  part  there  is,)  then  add  thofc  two  Figures  together ,  and  ft  down  their 
(u/  in  j,i  a.i  Figure. 

IV.  But  ;,f  the  ft  mm  <f  the  two  Figures  in  one  Rhomboyades  or  Diamond  do  exceed  Tit:, 
th-.n  \  u  mini  f>  n<jii  u  the  overplus  above  'Ten,  and  beep  ore  in  mind ,  whiih  cue  you 
mi-ii  i.tny  n  tU  raxt  Rhamboyadcs. 

1  V.  That 


2 


Cursus  Mathematic  u  * _ —  *• 

~'n'nhe  firft  mvards  your  ri^ht  hand,  M  the  la  ft  towards  your  left  baud  arc  hr 
h  i  Rlonboyadcs  or  Diamonds,  and  never  have  W  them  more  than  one  Hgn re,  hue 
all  between  them  are  Me  ones ,  and  for  the  moft  P«t  l»™  two  tig, ires  in  them ,  or 

homtoyadcs,  «•  Mf  Uhoinboyadcsi  H  *>  rV.'"“  k"‘  cJl'^> 
itetttUow*  S' t«  familiar  and  cafic,  and 

"'/lli’f/''  “  'wm  'f  °f  thofc  Rods 

width  were  before  tabulated  ;  therefore  have  retourfe  to  tsysn  III.  where  tins  Nam- 

'’'Vhe^iRures' at  ‘the  top  of  the  four  Rod.  arc  thofo  which  fignific  the  former  Riven 
ml, ,  ,r  S,  and  this  number  Hands  againft  the  figure  ;  on  the  right  fide  ol  the  la- 
bcllct  •  then  Hay  that  the  figures  in  the  next  row,  landing  agamit  the  figure  2  of  the 

T'lhdlet  arc  double  thereunto,  which  is  thus  proved. 

Re™  r  0  the  Rods  as  they  lie  upon  the  Tabellct  and  m  that  row  which  belli  a- 
aainft^he  figure  2,  you  (hall  find  in  the  firft  half  Rhomboyades  towards  your  right 
hand  where  by  Aid  yon  mud  begin,)  the  figure  2  wherefore  fet  down  with  your 
Pen  upon  Paper  the  figure  2 :  In  the  next  Xbmtoy«k>  in  the  fame  row,  you  lht.ll  find 
s"  |P.  which  added  make  9  i  fet  down  9  on  the  left  hand  of  2  :  In  the  next  A Mu 
von  (hall  find  8  and  .  again,  which  is  9  alfo;  let  down  9  on  the  left  hand  of  the  other  : 
And  in  the  lalt  Rhomboysule,  you  fiiall  find  onlytS,  wherefore  fet  down  6  on  the  left 
hand  of  9;  fo  have  you  in  all  0992,  which  is  double  to  34*5. 

Attain  the  figures  in  the  row  which  Hand  againft  the  figure  3  in  the  Tabellct  arc 
mole  to  34.96  i  for  in  the  fit'll  half  Rbomboy/idti  towards  your  right  hand,  yon  have  8 1 
for  down  8 :  In  the  next  Rhomboyades  you  have  7  and  t,  which  is  8,  fet  down  8  again: 
In  the  next  you  have  2  and  2',  which  is  41  fet  down  4:  In  the  next  (bomb.  you  have 
0  and  1,  which  makes  10;  fet  down  o  and  carry  .  j. but  it  is  the  laft  Rhomboyades, 
qnd  rbccafife  there  is  never  another  to  carry  the  i  unto,)  you  niuft  therefore  fet  it 
down,  fo  have  you  this  number  104^  which  is  triple  to  349^*  And  fo  of  all  the 

°l  Thustowe  I  given  an  Example  fliewing  how  the  Numbers  upon  the  Rods  arc  to  be  read 
and  written  down;  in  the  delivery  of  this  Example,  1  have  made  the  following  work 
fo  plain  and  cafic,  that  the  meaneft  capacity  may  by  what  is  here  delivered,  read  or 
write  down  any  number  that  can  be  tabulated  :  And  that  this  Chapter  may  be  thiough- 
ly  underftood,  I  will  give  you  the  products  ®f  7009078,  multiplied  by  all  the  nine  Di¬ 
gits,  which  arc  as  followcth,  viz. 

r  2  *1  f  1 40 1  8  1 5  6 

3  21027234 

4  28036312 

7009078 being  5  produceth <  2 

multiplied  by^6fA  42054460 

7  49063546 

8  56072624 

9  6  308  1  702 

Thus  have  I  fufficicntly  deferibed  thefe  Rods,  and  the  manner  of  numbering  upon 
them  ;  and  now  I  think  it  time  to  apply  them  to  that  ufc  for  which  they  were  intended, 
namely,  the  more  difficult  parts  of  Arithmctick,  as  Multiplication ,  Divifton ,  and  Tv- 
trait  ion  of  Roots. 


CHAP.  III. 

MV  LT  IP  LI  CAT  ION  by  the  RODS. 

IN  multiplying  by  the  Rods,  you  arc  to  confider  (as  in  Vulgar  Arithmctick,)  three 
Terms,  Things,  or  Numbers,  w-. 

1.  The  Multiplicand,  which  is  the  Number  to  be  multiplied.  . 

2.  The  Multiplier ,  which  is  the  Number  by  which  the  Multiplicand  is  multiplied.  ^ 
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"  3  jj w  i'r„di..l,  which  is  the  Summ  produced  by  the  multiplying  of  the  two  for- 
m’ And’here  V.o:e,  that  the  Prod  ufl  doth  contain  the  Multiple  and  fo  many  times  as 

there  be  Unites  in  ihc  Multiplier.  r,  .  „  , 

d  ims  tor  the  Definition  ol  Multiplication  ;  now  for  the  working  thcrcol  by  the  kids, 

for  which  this  is  the 

Hr [l  Set  down  upon  your  Paper  the  Multiplicand,  and  Orderly  under  it  the  Multiplier  , 

(it  ni  it  1  erf  not  'neatly  which  of  the  two  fttven  Numbers  be  nude  Multiplicand  or 
Multiplier ,  but  n  u  nfn.tl  and  heft  to  make  the  or  cat  eft  Multiplicand ,  and  the  lifer 
Multiplier 7  )  thin  draw  a  Line  with  your  Pen  under  them ;  and  bavin*  tabulated  yon*' 
Multi!  hi  aody  (or  greater  Nnmbtry)  look,  what  Numbers  in  your  Rods  ft  and  againft 
the  fell  fvirc  towards  your  rift  bandy  and  that  Number  which  you  fhall  find  upon 
ymtr Rod .  funding  againft  that  firft  figure  found  in  your  Tabellct ,  fet  down  under  your 
Line  which  yen  formerly  drew  under  your  Multiplicand  and  Multiplier  *,  and  having  Jo 
d’,»c  with  the  lirft  figure  of  your  Multiplier,  doc  fo  with  the  reft ,  jetting  them  down  one 
under  another,  u  turning  every  figure  one  place  more  towards  the  Ujt  hand  than  that 
width  went  befne  it,  as  is  done  in  common  Multiplication ,  and  as  you  fee  in  the  fol¬ 
lowing  Examples. 

Example  1 .  Let  it  be  required  to  multiply  3496  by  4^9- 

1.  Set  down  your  given  Numbers  3496  and  489,  one 

under  another,  and  draw  your  Line  under  them,  as  here  3  4  96  Multiplicand 

\ou  fee  done.  __4  8  9  Multiplier. 

2.  Your  Multiplicand  3496  being  tabulated ,  and  9  314^4 

being  the  firft  figure  to  the  right  hand  in  your  Multiplier,  ,7968 
look  upon  your  Rods  wli.it  funun  there  Hands  againft  9>  1  3  9  8  4 

in  the  tide  of  your  Tabellct,  and  you  fhall  find  31464,  ,  7  0  9  VTI  rmdiut. 

which  is  the  Product  ot  3496  multiplied  by  9 >  wherefore  /  y  4  * 
fetdown  this  Number  under  your  Line,  as  in  the  Margin. 

3.  Look  what  funun  upon  the  Rods  ftands  againft  8,  which  is  the  fccond  hgure  ot 
your  Multiplier,  and  you  lhall  find  27968;  fet  this  Number  under  the  former,  moving 
it  one  place  forward  towards  the  left  hand. 

4.  Look  what  funun  upon  the  Rods  ftands  againft  4,  which  is  the  third  figure  in  your 

Multiplier,  and  you  fhall  find  13984  i  which  fet  down  under  the  other,  one  place  more 
to  the  left  hand.  .  ,  ,,  ,  ,  _  _  , 

Eaftly,  Under  thefe  three  fumms  draw  a  Line,  and  add  the  three  fumms  together, 
and  they  make  1709544,  which  is  the  Product  of  3496  multiplied  by  4895  and  this 

1719544  the  Product,  contains  3496  the  Multiplier,  489  times. 

Pract ife  well  this  firft  Example,  and  compare  it  with  the  Rods  as  they  are  tabulated 
in  figure  IV.  1  will  give  you  one  or  two  more  Examples. 

Example  2.  Let  it  be  required  to  multiply  the  fame  funun  3496  by  l6\. 

Set  the  Numbers  down  as  is  here  done  ;  then  look  upon 
the  Rods  for  the  Product  of  3649  by  1 ,  and  you  fhall  find  •  3  4  9  6 

it  to  be  the  fame ;  wherefore  let  down  3496  under  the  .  2  6  t 

line:  then  look  upon  the  Rods  for  the  Product  of  3496  *  3496 

by  6 ,  and  you  lhall  find  it  to  be  20976 ;  which  fet  down  20976 

under  the  other  Number,  one  place  more  toward  the  left  6992 

hand:  Again,  look  in  the  Rods  for  the  Produft  of  3496  ~~  ~2  TT5" 

multiplied  by  2,  and  you  fiiall  find  it  to  be  6992,  which 

fet  down  under  the  other  two.  1  ,  .  . ... 

Laftly  Draw  a  Line  under  them,  and  add  the  three  Numbers  together  in  order  as 
they  ftand,  and  the  fumin  of  them  will  be  912456,  which  is  the  Product  of  5496  Mul¬ 
tiplied  by  261. 

Example  3.  Let  it  be  required  to  multiply  the  fame  Number  3496  by  520. 

Set  down  your  Numbers  ns  yon  fee  in  the  Margin:  6 

Then  bccaufc  the  lirft  figure  in  your  Multiplier  towards  c  2  o 

the  right  hand  is  a  Cypher,  wholly  omit  it,  and  multiply  — - — - — — 

3496  by  52  only,  fo  lhall  you  find  the  Product  of  3496  6992 

by  2,  to  be  6992 ;  which  fet  down  :  alfo  the  Prod uft  by  17480 

y  will  be  17^80 ;  which  fet  down  under  the  other,  one  1817920 

place  farther:  then  draw  a  Line,  and  add  thefe  two 

fumms  together,  and  they  make  181792  to  which  if  you  add  a  Cypher  for  the  cy¬ 
pher  which  you  omitted  in  your  Multiplier,  the  fumm  will  be  1817020,  which  is  the 
Produft  0(3496  by  5  ro.  •  Examl,le 


3  496 
2  0  9  7  6 

6  99* _ 

9  i  2  4  5  6 
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Example  4.  Let  it  be  required  to  multiply  the  fume  349 6  by  7003. 

Set  down  your  numbers  as  before,  and  as  you  fee  here 
3  4  9<5  done*.  Then  having  tabulated  3496,  lee  what  the  Pro- 

7003  dud  thereof  is  upon  the  Rods,  being  multiplied  by  3,  the 

- 777Y-  iirlt  figure  in  your  Multiplier,  and  you  fiiali  find  it  to  be 

1  0  4  a  10488  ;  which  let  down  under  the  Line  :  Then  the  two 

2  L4.7  .Ll: _  next  places  of  your  Multiplier  being  Cyphers,  make  two 

24482488  pricks  under  the  former  Number,  one  under  8,  the  other 

under  4,  as  you  fee  in  the  Example ;  or  inllcad  of  2 
pricks  you  may  make  two  Cyphers:  Then  look  in  the  Rods  for  the  Product  of  3495 
by  7,  and  you  fiiali  find  it  to  be  24472  }  which  fet  under  the  other  fumm,  beginning 
your  number  at  the  fourth  place,  or  beyond  the  two  Pricks  or  Cyphers:  Laftly,  draw 
a  Line  and  add  tliele  two  together,  and  their  fumm  is  24482488 }  which  is  the  Pro- 


dud  of  3496'  multiplied  by  7003.  . 

Thus  have  you  four  Examples  in  Multiplication,  in  which  are  included  all  the  varie¬ 
ties  that  may  at  any  time  happen  in  that  Rule,  viz.,  two  where  the  Multiplier  con  filled 
all  of  figures,  as  in  the  firft  and  lecond  Examples  they  did }  another  where  the  latter 
place  of  the  Multiplier  conliltcd  of  a  Cypher,  as  in  this  lalt  Example,  where  Cyphers 
were  intermixed  with  the  figures. 


CHAP.  IV. 

DIVISION  by  the  RODS. 

AS  in  Multiplication,  fo  alfo  in  Divifion  there  are  three  Numbers,  Terms,  or 
Tilings,  viz.. 

1.  The  Dividend,  or  Number  to  be  divided. 

2.  The  Divifor ,  or  Number  by  which  the  Dividend  is  divided. 

3.  The  Quotient ,  which  is  the  Number  ifliiing  from  the  Dividend’s  being  divided  by 
the  Divifor:  And  this  Quotient  doth  always  confift  of  fo  many  Unites  as  the  Divifor  is 
times  contained  in  the  Dividend. 

Thus  much  for  the  Definition  of  Divilion  3  now  let  us  come  to  the  pra&icc  of  it  by 
the  Rods,  to  perform  which  this  is  the 

RVLE : 

Tubulate  the  Divifor ,  (  which  it  always  the  leffer  Number  of  the  two  given,)  and  fet 
down  the  Dividend ,  and  fet  the  Divifor  on  the  left  hand ,  and  draw  a  crook'd  Line  on 
the  right  hand  for  your  Quotient,  as  in  common  Arithmetic  •  Then  look,  upon  your  ta¬ 
bulated  Rods  ( always )  for  the  Number  lefs  than  the  Number  in  the  fit  ft  figures  of  your 
Dividend ,  and  what  .figure  /lands  againjl  that  number  on  the  edge  of  your  Tabcllet 
mult  be  the  figure  you  muft  pur  in  your  Quotient,  and  that  Number  you  mufl  always 
fubtrntl  f  rom  the  figures  of  your  Dividend,  and  to  the  Remainder  add  another  figure , 
fo  proceeding  from  figure  to  figure  till  your  Divifion  be  wholly  ended. 

Example:  Let  it  be  required  to  divide  1709544  by  34 96. 

Having  tabulated  3496,  fet  down  your  Dividend,  your  Divifor  on  tlic  left  hand 
thereof,  and  a  crooked  Line  for  the  Quotient  on  the  right  hand  thereof,  as  by  the  Rule 
preceding  you  were  directed,  and  as  you  fee  done  in  the  Example  adjoyning. 

And  bccaufc  at  your  firft  letting  down  of  your  Divifor  3496,  it  would  reach  (if  it 
were  fet  under  your  Dividend  1709544,  )  as  far  as  the  figure  5;  therefore  under  the 
figure  5  make  a  prick,  to  intimate  how  far  you  arc  gone  on  in  your  work}  and  under 
this  prick  draw  a  Line  quite  under  your  Dividend  }  then  is  your  fumm  fet  down  ready 
for  work,  and  will  appear  as  iiere  you  fee : 

34 96)  1  709  544  ( 

Your  fumm  thus  prepared,  ask  how  often  can  you  have  3496  in  17095,  look  ill 
your  tabulated  Rods  for  17095,  which  you  cannot  there  find,  but  the  ncareH  number 
thereunto  amongfl  the  Rods,  which  is  lefs  than  17095,  (for  you  mull  always  take  a 
lefs)  is  13984,  which  number  Hands  againft  the  figure  4  in  the  Tabcllet;  wherefore 
fet  4  in  your  Quotient,  and  13984  under  the  Line,  and  fubtradl  13984  from  17095* 


Part IV.  biftrumental  ARITHMETIC K. 

remain  3"  t ;  lb  is  the  firft  part  of  your  Divifion  ended,  and  your  work 

3!I, 

:  496)1709544(4 

13984 

.  i„4rk  under  a  the  next  figure  of  your  Dividend,  fo  will  the 

Then  make ^noth  1  (  u  rhcn4jook  upon  your  Rods  for  the  number  31114,  (or 
remaining  number  I  foall  find  to  be  27968,  which  Hands 

thc  nCACl1 1 ± ^Ta l  ellct  nut  8  £  your  Quotient,  and  fet  27968  under  jm*  and 
£vatt8E7968  from  3 1114,  lb  will  there  remain  3146,  which  fee  over  head}  Ibis  the 
fecond  pirt  of  your  Divifion  ended,  and  your  work  will  appear  thus: 

3i46 

3  1  1  1 

3496)1709544(48 

13984 
2  7  9  6  8 

Make  another  Prick  under  thc  next  figure  of  your  Dividend,  which  is  4  alfo, 

under  the  Line,  and  3  4  4  ^  another  figure  in  your  Dividend, 

you? Divl fion "is ^ ndeef, ^nd3  y  ou^Work will  Hand  thus:  and  3496  is  contained  in 
1709544,  489  times.  00000 

3146.. 

Divifor.  3496)1709544(489  Quotient. 

13984 

2  7  9  6  8 
31464 

Another  Example,  and  by  another  way  of  Divilion. 

<  !l 'TDWd^Oi,^Wrf  Line  for  your  Quotient,  and 

alfo  make  a  Prick  under  thc  fourth  figure  of  V”ur- thus ^  ^  *  U"e  “R<let 
it;  fo  is  your  fumm  prepared  to  be  divided,  and  will  Hand  thus . 

3496)  9 1  2456  ( 


oVtortr  o“v\dcnd4;  namely  5"  and  it  makes  ,.325,  under  which  number  draw  a  Une, 
then  will  your  Surnrn  Hand  thus  *• 

3  4  9  6  )  9  1  2  4  5  6  (  2 

6  9  9  2 
2  1325 

Then  among  your  Rods  feck  the  neared  number  to  21315,  and  you  fiiali  find  20976 
to  he  the  ncarcit  number  lefts, againft  which  in  your  Tabellet  Hands  6,  fet  «  in  the  <2 
tient,  and  20976  under  thc  Line,  fubtrading  it  from  21325,  which  w  en  y  • 
done,  there  will  remain  349 ;  to  this  349  add  the  next  r,gurc  in  your  Dividend,  which 

C  c 


iSj 
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is  6,  your  laft  figure,  and  it  makes  349*  i  ^nder  which  dra^  a  ^ine,  and  your  Work 
will  ftand  as  litre  you  fee  : 

3  4  9  6)  9  I  2  4  5  6  (2  6 

6  9  9  2 

2  13  2  5 

209  7  6 

3  4  9  6 

This  done,  look  amongft  your  Rods  for  the  ncareft  Number  to  3496,  and  you  lhall 
find  the  exad  Number  at  the  top  of  the  Rods,  againft  which  hands  the  Figure  i  on  the 
Tabellet,  fet  1  in  the  Quotient,  and  fhbtrad  3495  from  3496,  the  Remainder  it  no¬ 
thing  \  and  fo  is  your  Diviiion  ended,  the  Work  handing  thus  j  and  3496  the  Divifor, 
is  contained  in  912456  the  Dividend,  2*1  times. 

3  4  96)  912456  (361 

6  9  9  2 
21325 

,  20976 

3  496 

349O 

0000 

A  Third  Example  ready  wrought  by  the  laft  and  befi  way  of Divifion . 

1  will  only  fet  it  down  ready  wrought,  leaving  the  practice  of  it  to  your  fe If. 

Let  it  be  required  to  divide  73020506  by  3496. 

349  6)  73020506  (2  0886  {  4  £  r 


6991 

3  1  005 
2  7  9  6  8 

J  2122- 

2  7  9  6  8 
240  2  6 
20976 
3050 

This  Summ  thus  divided,  produceth  in  the  Quotient  20886,  and  3050  remaining ; 
fo  that  the  Quotient,  with  Fraction  and  all,  is  20886  fini  which  (hews,  that  3496 
the  Divifor,  is  contained  in  73020506  the  Dividend,  20886  times,  and  3050  re¬ 
maining. 

This  Example  well  pratlifed ,  together  with  them  beforegoing ,  are  fujjicient  inftruHion  for 
any  Student  whatever,  and  he  that  can  perform  thefe ,  need  not  dcfpair  of  the  moft  dijficult 
that  can  be  propofed.  And  lb  I  conclude  Divifion. 


CHAP.  V. 

Of  the  Extrattion  of  ROOTS. 

THe  Extraction  of  Roots,  which  is  the  difficultch  part  of  Multiplication,  is  expe- 
ditiouQy  and  certainly  performed  by  the  Rods,  for  the  cafie  and  expedite  perfor¬ 
mance  of  which,  1  here  are  two  Rods  on  purpofe,  one  for  the  Square,  the  other  for  the 
Cube  Root,  of  which  l  will  fptak;  firft,  of  their  Fabrick  5  fecondly,  of  their  life. 
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Of  the  fabric!:  of  the  Rods  for  extracting  of  Roots. 

Of  the  fame  matter,  and  of  the  lame  length  and  thicknefs  of  your  other  Rods,  let 
there  1  r  made  another  Rul,  Inn  three  times  the  breadth  of  the  former,  the  Inlcription 
on  the  one  lidc  lerving  to  ext  rad  the  Square,  and  that  on  the  other  fide  for  the  Cube 
Root  each  of  which  arc  divided  into  three  Rows  or  Columns. 

That  which  icrveth  for  the  Square  Root,  harli  in  the  top  or  uppermoft  Square  be¬ 
tween  the  Diagonal  thereof,  thefe  figures  0-1,  in  the  fecond  0-4,  in  the  third  0-9,  in 
the  fourth  i«6,  in  the  fifth  2-5,  in  the  lixth  5-6,  in  the  feventh  4-9,  in  the  eight  6- f, 
and  in  the  ninth  or  lovvei moll  8-1,  which  are  the  Square  Numbers  belonging  to  the 

""inthc  fecond  Column  of  the  lame  Rod,  in  the  firft  Square  is  inferibed  2,  in  f  lic  fe¬ 
cond  4,  in  the  third  6,  in  the  fourth  8,  in  lIic  fifth  10,  in  the  lixth  12,  in  the  leventli 
, .  in  the  eighth  16,  and  in  the  ninth  1 8. 

In  the  lad  or  third  Column,  there  are  the  nine  Digits  orderly  defeending,  namely, 

1  2  3  4,  5,  6,  7,  8,  9.  T  his  Rod  thus  made,  is  fitted  for  the  Square  Root.  v 
*  That  which  ferveth  for  the  Cube  Root,  hath  in  the  top  or  uppermoft  Square  of  the 
fird  Column  towards  the  Left  Hand,  between  the  Diagonal  thereof,  thefe  figures  0-0 1, 
jn  the  fecond  0-08,  in  the  third  0-27,  in  the  fourth  0-64,  in  the  fifth  1-25,  in  the 
lixth  2-16,  in  the  feventh  3-43,  in  the  eighth  5-12,  and  in  the  ninth  7-29,  which  arc 
Cube  Numbers  orderly  defeending. —  The  fecond  Column  of  this  Rod  contains  thefe 

Squire  Numbers,  1,4,  9,  16,25,  36,  49,64,  81,  orderly  defeending. - -The  third 

a:  d  lad  Column  of  this  Rod  hath  in  it  the  nine  Digits,  1 , 2,  3, 4,  5>  6>  7,  8»  9,  orderly 
dcltcnding  alfo. 

This  Rod,  thus  prepared  and  Inferibed,  is  fit  for  extrading  of  the  Square  and  Cube 
Roots,  that  which  ferveth  for  the  Square  Root  having  the  word  Square  written  by  the 
fide,  that  for, the  Cube  Root,  hath  Cube  written  by  the  lide. 

Thus  having  given  you  the  Fabrick  and  Infcription  of  thefe  Rods,  I  will  now  (hew 
their  life. 

FIGURE  V.  Fii.  V. 

§  1.  The  Extraction  of  the  Square  Root. 

Toextrad  the  Square  Root  of  any  Number,  you  mult  fird  prepare  it:  that  is,  fet 
down  the  Number  0:1  a  Paper;  then  under  the  firft  and  lovveft  figure  next, the  Right 
Hand,  make  a  point  wich  your  Pen,  and  under  the  third  figure  ma„Ve  another,  under 
the  fifth  another  Point,  and  fo  forth  ;  under  every  fecond  figure  of  the  Number  make  a 
Point,  always  leaving  between  each  point  one  figure  unpointed,  according  to  the  or¬ 
dinary  Rule  by  the  Pen ;  this  being  done,  you  lhall  fee  how  many  figures  will  be  iit  the 
Root, for  fo  many  Points  as  you  have,  fo  many  figures  Hull  you  bring  into  the  Qitoticnc 
for  the  Square  Root  of  the  Number  given  \  next  draw  a  Quotient-Line,  as  in  Divifion, 
and  your  Number  is  ready  prepared  for  Operation,  and  will  ftand  as  in  the  Example 
following,  where  the  Number  given  is  1 19025,  and  the  Root  Square  thereof  is  requi¬ 
re  I :  This  Number  being  fet,  and  pointed  as  afore  is  fiicwed,  you  may  perceive  that  the 
Root  thereof  will  be  of  three  figures,  bccaufc  there  be  three  points 
under  the  Number  given,  the  two  figures  belonging  to  the  higheft  1  19025  ( 

Point  next  the  Left  Hand  are  1?.  the  two  figures  belonging  to  the  ’ _ _ ^ _ 

fecond  point  arc  go,  and  the  two  figures  belonging  to  the  third  point 

are  25.  and  the  figures  for  the  Root  anfwerablc  to  thofc  fevcral  Points,  are  to  be 

found  by  the  Rods,  as  followeth. 

Take  the  Tabellet,  the  Rods,  and  Lamina ,  and  lay  them  before  you ;  and  firft 
place  the  Lamina  in  the  Frame  next  to  the  Left  Hand  Ledge,  with  that  fide  upwards, 
whereupon  are  the  inferiptions  belonging  to  the  Square  Root,  and  marked  at  the  top 
with  the  Letter  S,  then  conlidcr  what  is  the  greateft  Square  Number  in  1 1,  the  figures 
belonging  to  the  firft  point  \  the  Lamina  prcfently  Iheweth  you  that  the  greateft  Square 
Number  in  1 1  is  9,  and  his  Root  is  3,  for  3  times  3  is  9  3  there¬ 
fore  put  3  in  the  Qiiotient  for  the  fir  It  figure  of  the  Root :  Then  2 

fet  9  under  the  1 1,  and  fubtrad  it  thcre-from,  and  there  will  rc-  2  ,r  9  o  2  5  (  3 

main  2  •,  this  2  fet  over  1 1 ,  and  cancel  the  1 1 ,  as  you  life  to  doe  ■  *  * _ 

in  Divifion,  and  fo  you  have  gained  the  firft  Figure  of  the  Root,  *"  ^ 
and  the  Work  will  ftand  as  in  this  Example. 


Of 


C  t  ?. 


Having 
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Having  the  firft  figure  of  the  Root,  to  get  the  fecond,  and  fo  all  the  rcll  in  order, 
you  mull  proceed  in  this  manner:  Double  the  Root  found,  which  place  or  tabulate 
upon  the  Rods  between  the  Lamina  and  the  ledge  of  the  Frame,  as  in  this  Example; 
the  duple  of  3,  the  Root  found,  is  6,  therefore  place  a  Rod  that  hath  in  his  top  or 
upper  Square  6,  between  the  Ledge  and  the  Lamina  ;  then  look  upon  your  Number 
given,  what  figures  or  Number  it  is  that  belongeth  unto  the  fecond  point,  which  you 
(hall  fee  will  be  290  in  this  our  Example  *  then  turn  your  Eye  to  the  Lamina  and  Rod 
now  tabulated,  and  fearch  thereupon  what  Number  will  (being  Icls  yet)  come  nca- 
reft  unto  290,  the  Number  out  of  which  the  fecond  figure  of  the  Root  is  to  be  found, 
and  there  you  may  foon  fee  it  is  the  Number  256,  which  of  any  Number  upon  the 
Rods,  lefs  than  290,  cometh  nearefl  thereunto;  for  the  next  greater  Number  upon  the 
Rods’  above  256,  is  325,  which  is  greater  than  290,  and  therefore  cannot  be  taken 
out  of  it ;  but  256  is  the  only  Number  to  work  withall,  againft  which,  on  the  Ledge 
and  Lamina ,  is  the  figure  4,  this  4  muff  you  put  in  the  Quotient 
^3  4  for  the  fecond  figure  of  the  Root,  and  then  fubtract  256  out  of 

,y xg&  1  5  (3  4  that  290,  and  there  will  reft  34 ;  this  34  fet  over  the  290  in  its 
due  place,  and  cancel  the  290,  and  the  Work  will  ftand  as  in 

-  the  Example.  If  you  pleafe  you  may  write  your  Numbers  to  be 

9  6  fubtrafted  under  the  Number  of  which  Subtraction  is  to  be  made, 

>  as  I  have  done  here  in  this  Example,  for  inftruCtion  fake ;  or 

you  may  omit  that,  if  you  pleafe ,  being  you  have  them  before  you  upon  the 
Rods. 

And  now  for  the  third  figure  of  the  Root,  look  upon  the  Number  given,  and  there 
you  (hall  fee  that  the  Remainder  34,  with  the  two  figures  25  /till  uncanccllcd, belonging 
to  the  third  point,  being  all  joyned  together,  make  3425,  out  of  which  the  third  figure 
of  the  Root  is  to  be  extracted :  To  find  out  what  this  third  figure /hall  be,  double  the 
Root  found  already,  which  is  thus  done  very  readily ;  take  forth  a  Rod  that  on  his 
top  Square  hath  8  the  duple  of  4,  the  figure  laft  found,  and  this  Rod  put  into  the 
Frame  between  the  Lamina  and  the  Rod  that  is  already  tabulated  \  this  being  done, 
you  have  no  more  to  doe,  but  to  look  over  the  Rods  and  Lamina ,  for  fuch  a  Number 
as  will  come  neareft  unto  the  Number  *3425,  that  belongeth  to  the  third  point,  and  is 
lefs  than  it,  and  the  figure  that  you  fee  againft  that  Number  fo  found,  put  in  the  Quo¬ 
tient  for  the  third  figure  of  the  Root  ;  thus  looking  upon  the 
x  3  4  Rods  you  fliall  at  the  firft  fight  find  the  very  Number  it  felf 

\xf)nx%  (3  4  S  34*5*  t,iat  belongeth  to  the  third  point,  in  the  fifth  line  of 
•  •  •  Squares,  againft  the  figure  5,  therefore  put  5  in  the  Quotient 

‘  9  for  the  third  figure  of  the  Root  ;  and  if  you  fubtrad  3425,  the 

256  Number  now  found,  from  3425,  the  Number  belonging  to  the 

3  ,  j  5  third  point,  there  will  be  no  Remainder  ;  fo  is  the  Work  done, 

and  the  Number  given,  119025,  is  a  perfect  Square  Number, 
and  the  Square  Root  thereof  is  345,  which  was  the  thing  required  to  be  found. 

Now  if  you  multiply  this  345  by  it  felf,  it  produccth  11 9025,  the  firft  given 
Number  3  which  proveth  the  Work  to  be  truly  wrought :  For  note  this  evermore,  that 
for  proof  of  the  Extracting  the  Square  Root,  you  mult  multiply  the  Root  found  by  it 
felf,  (to  the  Product  adding  the  remain,  if  any  be,)  and  the  total  will  produce  the  firft 
Number  given,  if  the  Work  be  truly  wrought ;  otherwife  not. 

§  II.  The  Extraction  of  the  Cute  Root  by  the  Rods. 

To  extract  the  Cube  Root  of  any  Number,  you  arc  firft  to  write  down  the  Num¬ 
ber  given,  whofe  Root  is  required,  and  make  a  point  under  the  loweft  figure  next  to 
the  Right  Hand I,  and  another  point  under  the  fourth  figure,  and  fo  under  every 
third  figure,  omitting  between  every  two  points  two  figures  unpointed  ;  and  then  fo 
many  points  as  you  have  under  your  Number,  fo  many  Figures  you  /hall  have  in  your 
Root.  Next  draw  a  Qiiotient-Line,  as  in  the  Extraction  of  the  Square  Root ;  this  being 
done,  the  Number  is  prepared  for  Extraction  ;  then  to  find  the  Cube  Root  this  is  the 
RVLE: 

Rhfit  fief  what  is  the  great  eft  Cube  Number,  in  the  Number  ft  muling  above ,  or  belon- 
iujr  to  the  higheft  point  next  the  Left  Hand,  which  the  Lamina  will  (hew  upon 
his  left  fide  of  that  Face  for  the  Cube  Root ,  and  in  the  Column ,  upon  the  right  fide  of 
the  fame  l- ace,  is  the  Root  thereof  ;  and  when  either  by  your  Memory  or  Lamina,  yon 
have  found  the  great  eft  Cube  Root  in  that  Number  bi  hiring  to  that  firft  point,  then 
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~  TZZVxtralif.n  of  the  Square  RiOt)  fubtmU  the  greateft  Cube  Numbtr  to  that  firft 
Point  belong  tup,  or  that  in  the  Number  to  the  [aid  firft  Point  belonging  cun  be  found, 

P  om  the  laid  Number,  &c.  then  cancel  it,  and  fet  the  Remainder  over  head  thereof , 

«  before  in  the  Ext  rail  ion  of  the  Square  Root,  and  put  the  refpcthve  Digit-number 
land  in  the  Quotient,  for  the  firft  figure  of  the  Root .  Now  to  find  the  fecond  figure 
/  the  Root  (and  fo  of  all  the  reft  how  many  foever  they  be,)  you  muft  always  iriple 
the  Rout  found,  and  that  Triple  multiply  again  by  the  Root  found,  and  that  laft  Produll 
Mate  upon  the  Rods  on  the  left  hand  of  the  Lamina,  as  before  in  the  ExtraSUon  of 
the  Square  Root  you  did  the  double  of  the  Root  found)  then  look  upon  tho ft  tabulated 
Rods  and  lamina  together,  and  what  Number  you  can  find  upon  them  that  mil  come 
wired  to  the  Number  belonging  to  the  Number  next  following ,  and  lefs  than  it , 
which  Number  is  the  Dm  for,  and  the  figure  on  the  right  hand  of  the  Lamina  is  the 
the  time  of  the  Root  anfwerable  to  that  point,  and  that  figure  put  tn  the  gfimtent 
for  the  refpellivc  figure  of  the  Root,  belonging  and  anfwerable  to  that  Potnt :  Rut  note 
always  that  you  take  the  Divifor  fo  often  and  no  ofuner,  but  that  yon  may  yet  aljo 
,  dc  another  Number  from  the  Number  belonging  to  that  Point,  which  other  Num¬ 
ber  is  the  Square  of  the  Di^it  new  found ,  multiplied  into  the  former  Triple  ;  the  Pro¬ 
duct  add  to  the  Divifor,  with  this  Provifo,  that  you  place  this  new  Produtl  one  place 
hither  toward  the  left  hand  than  is  the  Divifor  ;  that  il  to  fay,  fet  the  loweft  place  of 
that  new  Produll  under  the  fecond  place  of  the  Divifor-,  the  total  of  this  Addition  fub- 
tratt  from  the  Number  belongin’  to  the  Point  in  atlion,  cancelling  the  f aid  Number,  and 
ibe  Remain  fit  oier  the  head  thereof,  as  yon  ufe  to  doe  in  Divifton,  and  Extralhon  of 
the  Square  Root  ;  and  Jo  proceed  to  the  next  Point ,  if  you  have  any  more  :  But  for  the 
the  better  under  (landing  hereof  take  the  following  Example. 

Example,  -Let  110592  be  a  Number  given ,  and  the  Cnbtck  Root  thereof  required ;  this 

^rcpVrc'yourNumber,  that  is  to  fay,  write  it  down,  and  make  a  Point  under 
2  the  firft  figure  thereof  next  the  right  hand,  and  another  point  under  o,  the  fourth 
figure  thereof,  leaving  two  figures  between  unpointed  ;  then  draw  a  Quotientdine,  and 
then  the  Number  will  ftand  ready  prepared,  as  in  the  Margin,  with 
two  points,  whereby  it  appeareth  that  the  Root  will  conlift  ot  two  4  5 
figures,  which  arc  to  be  found  out  according  to  the  former  Rule  :  92(4 

And  lirlt  obferve  that  no  is  the  number  belonging  to  the  fir  t  _ • _ 

Point;  and  upon  the  Lamina  you  may  alfo  obferve  that  the  gicatel  6 

Cube  Number  in  that  1 10  is  64,  and  its  Cube  Root  4;  therefore 
put  4  in  the  Quotient,  for  the  firft  figure  of  the  Root  3  and  then 
fubtraCt  64  from  1 10,  and  there  will  remain  46  ;  this  46  fet  over  the  n  o,  and  cancel 
MO,  and  the  work  of  the  firft  point  is  done.  And  here  you  may  now  obicree,  that  the 
45 'redlining,  wtfh  the  other  figures  592,  make  46592  ;  which  is  the  Number  belon¬ 
ging  to  the  fecond  taint,  and  whereout  the  fecond  figure  is  to  be  found. 

To  obtain  this  fecond  figure,  proceed  in  this  manner :  Triple  4,  the  Root  found, 
and  it  is  12;  and  that  triple  12  multiply  by  the  Root  found  4,  and  the  Produft  15  48  ; 
this  Produd  48  tabulate  upon  the  Rods  on  the  left  hand  of  the  Lamina,  between  ic  and 
the  Ledge  ;  then  view  over  thefe  Rods  and  Lamina  thus  tabulated,  and  fee  what  Num 
her  there  will  conic  neareft  unto  46592,  the  Number  belonging  to  tie  cton  , 

and  be  lefs  than  it,  and  you  fhall  find  it  to  be  that  in  the  ninth  Line,  43929  and .  u* 
refpeCtive  figure  for  the  Root  is  9 :  Now  fquarc  this  9*  and  It  is i  81 5 i  ihis  "1U  tl' 
ply  by  the  former  Triple  12,  arid  it  yieldetli  972*  this  97*  unt0  -439  „ 

Number  found  on  the  Rods,  (being  fet  in  addition  one  place  higher  than  is  ord maty, 
as  was  before  (hewed,)  and  the  total  will  be  53949  j  which  if  you  compate  with  4659*» 
tlie  Number  belonging  to  the  point  in  action,  you  fhall  fee  it  is  too 
out  of  it;  whereby  it  appeareth  that  you  muft  not  take  9  for  your  Root .  f  by  y 
general  Rule  you  muft  take  the  Divifor  no  oftner,  but  that  you 
may  alfo  take  the  ProduCt  made  by  the  fquarc  of  that  new  Digit-  # 6 

number  multiplied  into  the  firft  Triple,  out  of  that  Number  bclon-  xxp  ,  5 .9^(40 

ging  to  the  fecond  Point ;  therefore  take  a  lefs  Number  upon  the _ ^ _ ' _ 

Rods,  as  the  Number  3891 2  in  the  eighth  Line,  which  will  Purely  <s  4 

fervethe  turn  •,  wherefore  put  8  in  the  Quotient  for  the  fecond  fi-  38912 

gnre  of  the  Root  fought  for.  Now  write  (if  you  will)  this  Num-  7  6  8 

ber  38912,  juft  under  4659**  the  Number  belonging  to  the  faid  Ttf  To  2 

fccor.d  point ;  then  according  to  the  Rule,  fquarc  this  Digit  8  new 
found,  and  it  giveth  64  ;  this  64  multiply  by  the  former  triple  1 2, 
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and  it  produccth  768,  which  writedown  under  the  former  Number  389  1  2,  biting  the 
lowcit  figure  8  of  this  new  Produft  dircftly  under  1,  the  fccond  figure  of  38912,  and 
its  fecond  figure  6  under  the  third  figure  9,  and  fo  of  the  other  in  order  3  then  add  thefe 
two  Numbers  together,  and  the  total  will  be  46592-1  which  is  equal  to  that  Number 
above:  therefore  if  iubtraftion  be  made,  there  will  nothing  remain,  and  fo  the  work 
is  ended  i  whereby  you  may  conclude  that  110592,  the  Number  given,  is  a  right  Cu- 
bick  Number,  and  that  48  is  the  Cube  Root  thereof,  which  was  the  thing  required  to 
be  found.  ,  . 

Now  if  you  would  at  anytime  prove  your  work,  whether  you  have  wrought  right 
or  not-,  multiply  the  Root  found  cubickly,  and  add  the  Remainder  (when  any  is)  t0 
that  Prod uft ,  and  if  the  total  be  the  full  Number  given,  then  the  work  is  truly 
wrought,  or  elfc  not,  as  here  in  this  Example  :  If  you  multiply  the  Root  found  48  by 
48,  it  is  2304,  and  this  2304,  multiply  again  by  48,  and  it  produceth  1 10592,  the 
Number  firft  given  ;  and  therefore  conclude  the  work  is  truly  wrought. 


INSTRU- 


INSTRUMENTAL 

arithmetick. 


The  Third  Way, 


By  Logarithmetical  or  Proportional 

SCALES. 


Proceme >  ; 

•  \  -  •  •.  *  • 

THE  Logarilfmeiical  or  Proportional  Scales  here  mentioned ,  are  no  other 
than  the  Artificial  Namiers  or  logarithms ,  (whofe  Nature  and  ConftrulU * 
on  is  treated  of  in  the  fir (l  Chapter  of  Artificial  or  Logarithmetical  Arithmetick  ;) 
<W  theft  Proportional  Lines  {.for  Jo  I  fhall  often  hereafter  call  them )  here  tv  be 
deferred,  are  no  other  than  thofe  Artificial  Numbers  {or  Logarithms)  transfer¬ 
red  from  thefe  Tables  to  Scales  put  upon  a  freight  Ruler,  made  of  Brafs,  Wood, 
cr  Ivon '  and  of  any  length  whatfoever ;  (  but  two  Foot  is  a  competent  Length ,  and 
moji  ufejtdl, )  and  the  manner  how  to  transfer  thefe  Numbers  from  the  Tables  to 
the  Scales  is  fo  welf  known  to  all  fuel)  as  make  Mathematical  Infir  aments ,  that  I 
fall  fay  nothing  concerning  their  Confrutlion  in  this  place,  but  proceed . 


CHAP,  I. 

How  the  general  SCALES  are  to  be  diftofed  ufon 
the  Ruler. 


figure  v. 

THE  Proportional  or  Logarithmetical  Scales  upon  the  .Ruler  arc  in  number  Four, 
befides  Equal  Paris,  Chords,  and  other  Scab  s  of  frequent  Ufe :  1  he  four  Loga- 
rithmctital  or  Proportional  Lines  are  as  followeth, 

1.  The  firft  and  uppermoft,  is  one  fingle  Scale  containing  almoft  the  whole  length 
of  the  Ruler,  and  is  divided,  firft  into  Ten  unequal  parts,  and  thofe  again  iub- 
divided  into  Ten  other  unequal  parts,  and  thofe  again  into  Ten,  fo  often  as  the 
quantity  will  admit. 

II.  Next  unto  this  Scale  and  facing  of  it,  arc  three  other  Scales  of  th«  fame  kind,  all 
of  equal  length,  and  all  three  of  them  together  equal  to  the  former  fingle  Stale  ; 
and  this  is  called  the  Triple  Scale :  Upob  which  is  alfo  the  word  Cube-,  becaulc  it 
ferveth  10  exttaft  the  Cube  Root. 

III.  The  Third  Scale  is  a  Scale  of  the  fame  kind  with  the  firft,  having  the  figure  1 
in  the  middle  Thereof,  and  broken  oil' at  cither  end  of  the  Ruler,  at  the  Number 
31  and  62  hundred  parts  :  and  this  is  called  the  Broken  Scale. 

IV.  Underneath  this  Broken  Scale  (  and  facing  of  it)  is  a  double  Scale  of  the  fame 
nature  with  all  the  former,  each  half  whereof  is  the  juft  hall  of  the  firft  (or  large) 

Scale : 
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Scale  •  which  Scale  hath  i  at  the  beginning  thereof,  and  is  numbered  unequally, 
i  .  ,  ,  a-c  to  10  in  the  middle;  but  that  10  in  the  middle  is  numbered  on- 
lv  bv  a’figure  of  ii;  arid  from  thence,  the  Seale  is  divided  again  into  ten  other  of 
the  fame  unequal  parts,  by  i,  iff,  &c-  t0  '?»•*  thc,  cnd;  *****  “l™  *■* 
lowermoft  halt  of  this  Scale  is  written  Square  Eve,  and  upon  the  uppermotl  halt 
s*u*rc  Odd:  This  Scale  ferrethto  email  the  Square :  Root  and  tlieweth  vvlicp  the 
Nutitber  whofe  Square  Root  is  to  be  extrafted  tonfifts  of  f.vo.n  or  Odd  figures  or 
places,  upon  which  half  of  the  Scale  the  Number  is  to  be  counted-  • 

Thefe  four  Scales  thus  difpofed  may  molt  conveniently  be  put  upon  one  fide  of  a 
Two-foot  Ruler,  together  with  Inch  and  Foot  Mcafurc,  as  in  Figure  V-  and  fo  it  will 
be  a  mod  convenient  Rule  for  all  Kind  of  Arithmetical  and  Metrical  Operations;  as 
thall  at  large  be  taught  in  this  and  the  following  Parts-  And  on  the  other  fide  of 
the  Ruler  there  may  be  other  artificial  Seales  placed,  for  Aftronomical,  G-ographi- 
cal  Horological,  and  Nautical  Purpofes,  whofe  Dcfcription  and  life  (hall  he  (hewn 
in  ’their  due  place;  but  here  I  lhall  only  (hew  the  Ufe  of  thc  Four  above-mentioned 
Seales  in  Arithmctick. 


CHAP.  II. 

NUMERATION  upon  the  SCALES. 

THE  Four  Scales  (as  hath  been  already  declared, )  arc  all  of  them  of  one  and  the 
fame  nature  or  kind,  and  Numeration  upon  one  of  them  bang  underftkx), 
Numeration  upon  any  of  the  other  will  be  underftood  alfo }  and  therefore  fhall  teacl. 
Numeration  upon  the  firft  or  Single  Scale  only,  and  what  is  laid  of  that,  the  fame  is  to 

be  underftood  of  all  thc  reft.  ,  ,  •  •  c  •  , 

i ,  This  Seale  hath  thefe  Words  f  Single  Scale  ]  at  the  beginning  of  it,  and  then  the 

figures  i,  2,  3,  4,  ere.  to  10  at  the  end  of  thc  Seale. 

2.  The  ciiftance  between  the  figures  1  and  2,  is  alfo  divided  into  10  other  unequal 
Parts,  but  no  figures  fet  to  them,  but  fmall  divifions  i  thc  Divifion  at  five  of  thole 

parts  being  a  longer  Line  than  the  reft,  for  the  more  ealic  numbering  upon  it. 

3  Every  one  of  thefe  Ten  unequal  Divifions  between  t  and  2  is  again  divided  into 
Ten  other  fmallcr  Divifions,  but  not  numbered  by  any  figures,  but  by  (mailer  Divi¬ 
fions  than  thc  former,  as  may  be  better  feen  in  thc  Figure  ol  the  Scale  at  the  end  of  the 
Tractate,  than  many  words  can  inform  you. 

4.  What  hath  been  here  faid  concerning  the  Divifions  between  thc  figures  1  and  2, 
the  fame  is  to  be  underftood  of  all  thc  other  parts ;  for  as  thc  diftaucc  between  r  and 
2,  is  divided  firft  imo  Ten  unequal  parts,  and  thofe  again  into  Ten  other  unequal 
parts  j  fo  alfo  is  the  diitancc  between  2  and  3,  between  3  and  4,  &c .  till  between  9 
and  10:  But  this  is  to  be  underftood,  that  as  the  fpace  between  1  and  2  is  greater 
than  that  between  2  and  3,  therefore  thc  fub-divifions  of  Tens  will  be  alfo  letter ; 
and  foofall  the  reft,  as  between  3  and  4,  the  fpace  is  firft  divided  into  ten  parts, 
and  each  of  thefe  but  into  five  parts,  each  part  iignifying  two  parts  :  Alfo  thc  fpace 
between  6  and  7  is  firft  divided  into  ten  parts,  and  each  of  thofe  into  two  parts, 
each  of  which  fignifics  five  parts ;  and  fo  the  fame  between  9  and  10  :  and  fo  the  fub- 
divifions  of  thc  Stale  will  be  more  or  lefs  according  as  thc  Seale  is  in  Length. 

Numeration  upon  the  Scale. 

1.  The  figures  1,  2,  3,  &c.  to  10,  upon  the  Seales  do  fometimes  fignifie  themfclvcs 
funply,  fometimes  ten  times  themfclvcs,  fometimes  100  times  thcmfelvcs. 

Firft,  As  when  the  figure  1  lignifies  only  1,  then  thc  ten  grand  Divifions  between  1 
.  and  2  are  1.1,  that  is  1  and  1.2,  that  is  1  and  ,-*-•>  1.3,  ‘  •*»;  *-4,  1  A-,  & c\  .. 
Alfo,  2.1  is  2  ,1 2.2  is  2., A,  C~c.  And  every  one  of  thc  ten  fmaller  fub-divilions 
fignifics  hundred  parts  between  1  and  2  ;  as  1.01  is  1  t  \  1.02  is  1  T.v?  alfo  2.04  is 
2  ios  ?  7.o8  is  7  -1?£,  C re. 

Secondly,  When  the  figure  1  fignifics  io,  then  2  is  20,  3  is  30,  &c.  and  10  is  100; 
and  then  thc  firft  grand  divifion  after  every  figure  is  10. r,  20.1,  30.  &c.  that  is, 

1  o  fr,  20  7i  30  T',  &c.  The  fecond  grand  divifion  is  10  7*,  20- Crc.  and  one  of 
thc  fmallcr  fub  divifions  is  io  n;-,  20  tS;,  30  c >v.  .  „ 

Thirdly, 
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Thirdly  When  the  figure  1  fignifics  100,  then  2  is  200,  3  is  300,  C'c.  and  vio  at 
.Vend  is  iouo.  And  then,  thc  firft  grand  Divifion  after  each  figure  is  1  10,  210, 
l  \  eh  And  every  of  the  fmallcr  fub-divilions  is  -10‘,  IO-’,  f3-J,  0 re.  And  beyond 
31 7  Nu*mb«Tsl  think  no  Aim  will  expert  to  work  by  inftrumenty  and  therefore  let 
I  li.fnllicc  for  Numeration  upon  the  Seales :  For  what  is  faid  concerning  this  linglc 
Scale  the  fame  is  to  be  underftood  of  all  thc  other,  as  the  Double,  1  riplc,  and  bro¬ 
ken  Seales. 


CHAP.  III. 

MULTIPLICATION  by  the  SCALES. 

IN  Multiplication  there  arc  three  Terms,  viz.,  the  Multiplicand,  thc  Multiplier,  and 
the  Prod  11  (ft.  And  to  work  Multiplication  upon  the  Seales,  this  is  thc 
A  L*  [» • 

The  extent  of  the  Compares  from  1  to  the  Multiplicand ,  fhall  reach  the  fame  way  from 
the  Multiplier  to  thc  Prodntt :  Or>  The  extent  f mi  1  to  the  Multiplier,  fhall  reach  the 
[one  way  from  thc  Afultip/icand  to  the  Prodntt. 

3  The  Proportion  being, 

tigs?'}  *  *  *  { kseu } » - 

Thc  following  Examples  will  'make  this  plain. 

Example  i.  Let  it  be  required  to  multiply  9  by  7.  . 

Extend  the  Compafies  (upon  thc  fingle  Seale)  from  1  to  o,  (the  Multiplied,)  the 

fame  extent  will  reach  from  7  (the  Multiplier)  to  <S3,  (tile  Produft.) 

Or  The  extent  of  the  Compafies  between  1  and  7,  will  reach  from  9  to  6 3  thc 
Produft,  as  before. 

Example  2.  Let  21  be  multiplied  by  3.  - 

Extend  the  Compafies  From  1  (at  the  beginning  of  the  double  Seale)  to  3,  the  fame 

extent  fhall  read}  trom  21  to  63,  thc  Produft. 

Or,  Extend  the  Compafies  from  1  (in  the  middle  of  the  double  Scale,  (now  colled 
io,)  npwarcls  to  21,  thc  fame  extent  will  reach  from  3  to  6 3,  thc  Product,  as  before. 

Or  again  by  thc  linglc  Seale,  thc  extent  from  1  to  3,  will  reach  from  21  to  63,  thc 
Produft. 

Example  3.  Let  it  be  required  to  multiply  4.3  by  8.  .  .  r 

Extend  the  Compafies  from  1  at  the  beginning  of  the  double  Scale  to  4.3,  the  fame 
extent  will  reach  Irotn  8  (in  the  lower  part  of  thc  Scale)  to  34.4,  thc  Product. 

Or,  The  extent  of  the  Compafies  from  1  at  the  beginning  of  the  double  Scale  to  8, 
will  reach  from  4. 3  to-  34-4,  the  Produtt. 

Example  4.  Let  5.25  k  to  be  multiplied  by  4*75*  . 

Extend  the  Compafies  from  1  at  thc  beginning  of  thc  double  Scale  to  4-75,  Die 
lame  extent  will  reach  thc  fame  way  from  5.25,  to  24.93,  the  Produdt. 

Or,  The  extent  from  1  to  5.25,  will  reach  from  4.75,  to  24.93,  as  before. 

Example  5.  Let  36.3  be  t0  be  multiplied  by  23.5.  • 

Extend  the  Compalfs  from  1  to  25.5,  the  lame  extent  will  reach  from  3^3  to 
853-05. 


CHAT.  IV. 

DIVISION  by  the  SCALES. 


[N  Divifion  there  arc  three  Terms,  viz.  thc  Dividend,  the  Divifor,  and  the  Quo¬ 
tient:  And  to  work  Divifion  upon  thc  Scales  this  is  the 
RVL  E  : 


The  extern  of  the  Compares  from  the  Divifor  to  1,  (hall  reach  from  the  Dividend  ( counted 
the  fane  way)  t<>  the  Quotient :  Or ,  the  extent  from  the  Divifor  to  thc  Dividend ,  (>>aH 

re, Kb  thc  fame  inn  from  1  to  the  Quotient. 
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The  Proportion  being, 

As  the  Divifor  is  to  the  Dividend,  fo  is  i  to  the  Quotient. 

Or,  As  the  Divifor  is  to  i ,  fo  is  the  Dividend  to  the  Quotient. 

Examples  will  make  this  plain, 

Example  i.  Lei  it  be  required  to  divide  63  by  7-  e  . 

Extend  the  Compalles  from  7  the  Divifor  (in  the  lower  part  of  the  double  Scale) 
downwards  to  1,  the  fame  extent  will  read!  from  63,  the  Dividend,  downwards  to  9, 

lhO?;1  Thc^cxtent  from  7,  the  Divifor,  upwards  to  63,  Hiall  reach  from  1,  at  the  be¬ 
ginning  of  the  Scale,  upwards  to  9,  the  Quotient. 

Example  2.  Let  it  be  required  to  divide  63  by  3- 

Extend  the  Compares  from  3,  the  Divifor,  downwards  to  1,  the  fame  extent  will 

reach  from  63,  the  Dividend,  downwards  to  21,  the  Quotient. 

Or  The  extent  from  3,  the  Divifor,  upon  the  fingle  Scale,  upwards  to  6 3  the  Divi¬ 
dend’,  the  fame  extent  will  reach  upwards  from  1  to  21,  the  Qpotient,  as  .be¬ 
fore.  . 

Example  3.  Let  it  be  required  to  divide  34.4  by  4.3. 

Extend  The  Compaflcs  from  4.3,  the  Divifor,  in  the  lower  part  of  the  double  Scale, 
upwards  to  34.4 ,  the  fame  extent  will  reach  from  1  at  the  beginning  to  8,  the 
Quotient.  _ 

Or,  the  extent  from  4.3,  in  the  lower  part  of  the  double  Scale,  downwards  to  i,  the 
fame  extent  will  reach  from  34-4  downwards  to  8,  the  Quotient,  as  before. 

Example  4.  Let  it  be  required  to  divide  24.93  by  5.25. 

Extend  the  Compaflcs  from  5.25,  the  Divifor,  in  the  lower  part  of  the  double  Scale 
upwards  to  24.93,  the  Dividend,  the  fame  extent  will  reach  from  1  at  the  beginning 
to  4.75,  the  Quotient. 

Or,  The  extent  from  5.25  downwards  to  1  at  the  beginning,  will  reach  downwards 
from  24.93,  the  Dividend,  to  4-75  the,  Quotient,  as  before. 

Example  5.  Let  it  be  required  to  devide  853.05  by  36.3. 

Extend  the  Compaflcs  from  36.3,  the  Divifor, (counted  in  the  upper  part  of  the  dou¬ 
ble  Scale)  upwards  to  853.05,  the  fame  extent  will  reach  from  1  in  the  middle  upwards 
to  23. 5, the  Quotient. 

And  let  thefe  Examples  ferve  for  Diviflon,  they  being  the  convcrfc  tft  thofe  in  Mul¬ 
tiplication  ;  and  therefore  ferve  to  prove  each  other. 


chap.  v. 

The.  Rule  of  Three  ( or  Proportion )  Dir  ell  and  %e- 
verfe  by  the  Scales . 

1.  Of  the  Dirtti  Me. 

THE  Dircft  Rule  of  Three,  teacheth  how  by  having  three  Numbers  given,  to 
find  a  fourth  in  Proportion  to  them  ;  and  for  the  working  of  it  by  the  Scales  this 
is  the  *  *  RVLE: 

Extend  the  Compajfcs  from  the  fxfb  Number  to  the  Second,  the  fame  extent  will  reach 
from  the  third  to  the  fourth :  Or,  the  extent  from  the  fir  ft  Number  to  the  third,  will 
reach  from  the  ftecond  to  the  fourth. 

The  Proportion  being 

As  the  firfl  is  to  the  fecond,  fo  is  the  tnird  to  the  fourth. 

Or,  As  the  firfl  is  to  the  third,  fo  is  the  fecond  to  the  fourth. 

Examples  to  explain  this, 

Qucllion  1.  If  Shillings  buy  7  Turds  or  Pounds  of  any  Commodity ,  how  many  Turds  or 
Pounds  wifi  12  Shillings  buy? 

Here  the  Terms  given  are  4,7,  and  12,  of  which  the  the  firfl  and  third,  viz,. 
4  and  1 2,  arc  of  the  fame  Denomination,  viz.,  both  Shillings  ;  and  the  fccord  Term, 
viz..  7>  is  of  another  Denomination,  viz..  Yards  or  Pounds and  of  the  fame  Denomi¬ 
nation  with  that  mult  the  fourth  Term  which  is  required  be. 


Wherefore 
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Wherefore  extend  the  Ov.np  .ifis  from  4  (the  firfl  Term,)  107  (the  leccnd  Tirm,) 
the  fame  extent-will  reach  from  12  (the  third  Term,)  to  21  which  is  the  fourth  Num¬ 
ber  (or  Term)  required  ;  and  lo  many  Yards  or  Pounds  oi  any  Commodity  will  12 
Shillings  buy. 

Or  The  extent  from  4  to  12,  will  reach  from  7  to  21,  as  before. 

Qicllion  2.  If  the  length  of  the  jhadow  of  any  upright  Building  (as  a  Staple,  Sec.)  be  76 
foot,  and  at  the  fame  time  the  length  of  the  ftsadow  of  a  walking- ft  aft  (or  the  like)  be - 
jng  3  Boot  long,  raft  us  Jhadow  7  foot  :  flow  high  is  that  Building ,  as  a  St  epic,  or 
the  like  ? 

The  Proportion  is, 

As  7  Foot,  the  length  of  the  fhadow  of  the  Staff, 

Is  to  3  Foot,  the  length  of  the  Staff; 

So  is  7b  Foot,  the  length  of  the  fliadow  of  the  Building, 

To  32.57,  that  is  32  Foot  and  7  Inches  for  the  height h  of  the  Building. 

Wherefore  extend  the  Compalles  from  7  downwards  to  3,  the  fame  extent  will 
reach  from  7 6  downwards,  to  32.57  the  heighth  required. 

Or,  The  extent  from  7  upwards  to  76,  will  reach  from  3  upwards  to  32.57,  as 
before. 

Queflion  3.  If  %  fathom  of  Rope  or  Cable  do  weigh  22  Pound ,  what  will  42  fathom  of 
the  fame  Cable  weigh  ? 

Extend  the  Compalles  from  5  to  22,  the  fame  extent  will  reach  from  41  to  184.8, 
and  fo  many  pound  will  42  fathom  of  the  fame  Cable  weigh. 

Or,  The  extent  from  5  to  42,  will  reach  from  22  to  184.8,  as  before. 

2.  Of  the  Rcverfc  Rule. 

As  in  the  Dircdt  Rule,  fo  much  as  the  third  Term  is  greater  than  the  firfl,  fo  much 
the  fourth  is  greater  than  the  fecond  }  fo  contrarily  in  this  Rule  Rcverfc,  by  how 
much  the  third  Term  is  lefs  than  the  full,  by  fo  much  is  the  fourth  Term  lefs  than 
the  fecond.  For, 

As  2  is  to  4,  fo  is  6  to  12  Direct. 

Contrarily,  As  121s  to  6,  fo  is  4  to  2  Rcverfc. 

And  for  the  working  of  this  Revcrfc,  or  backward  Rule  of  Three,  upon  the  Scales , 
this  is  the  RVLE: 

Extend  the  Canpaffet  from  one  Term  to  the  other  of  life  Denomination,  the  fame  extent 
being  laid  the  contrary  way  from  the  other  Term  of  the  other  life  Denomination,  fall 
reach  to  the  Number  which  will  an  fiver  the  Qu eft  ion. 

Examples  of  this  Riilc. 

Que/lion  r.  //'So  Men  will  doe  a  piece  of  Work  in  12  Days,  in  how  many  Days  will qo 
Men  doe  the  fame  piece  of  Work  ft 

It  is  apparent  that  fewer  Men  (as  40)  mull  have  longer  time  than  more  Men 
(tic.  80.)  therefore  the  fourth  Term  mnft  lie  greater  than  the  fecond-,  where¬ 
fore, 

Extend  the  Compaflcs  from  80  downwards  to  40,  (the  Terms  of  like  Denominati¬ 
on,  viz..  Men,)  the  fame  extent  will  reach  the  contrary  way,  viz.,  upwards,  from  12 
(the  Number  of  the  other  Denomination,  viz..  Days)  to  24,  the  Number  of  Days  that 
4oMcn  will  doe  the  Work  in. 

Qucflion  2.  If  a  Board,  being  12  Inches  broad,  requires  12  Inches  in  length  to  make  a 
Square  Foot  \  how  many  Inches  in  length  will  make  a  foot  Square,  when  the  Board  is  18 
Inches  broad  ? 

Extend  the  Compaflcs  from  12  upwards,  to  18  (the  two  Terms  of  breadth,)  the 
the  fame  extent  will  reach  from  12,  (the  middle  Term  of  length,)  downwards  to  8 
Inches,  (the  fourth  Term  of  length ;)  for  the  greater  breadth,  the  Idler  length.  So 
again, 

If  18  Inches  in  breadth  require  8  Inches  in  length  to  mafe  a  Foot ,  what  length  will  7 
Inches  in  breadth  require  ? 

Extend  the  Compaflcs  from  18,  downwards  to  7  (the  two  Terms  of  breadth,)  the 
fame  extent  will  reach  from  8,  (the  Inches  of  length,)  upwards  to  20.57  Inches  3  for 
the  length  to  make  a  Square  Foot,  at  feven  Inches  broad. 
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C  H  A  P.  VI. 

Some  other  ZJfes  of  the  Scaler  in  Proportions  of  fever al 
Ignds. 

§  I.  two  Numbers  being  given  to  find  a  third,  fourth,  fifth,  &c.  in  continual  Pro¬ 
portion  Geometrical. 

TO  perform  this  upon  the  Scales,  this  is  the 
1  RVLE: 

The  extent  of  the  Compares  from  one  of  the  given  Numbers  to  the  other,  f tall  reach  (the 
fane  way )  from  that  fecond  to  a  third ,  and  from  that  third  to  a  fourth,  &c. 
Example  i.  Let  the  Numbers  given  be  i  and  i. 

Extend  the  Compafies  from  i  (at  the  beginning  of  the  double  Scale)  to  2,  the  fame 
extent  will  reach  from  2  to  4,  from  4  to  8,  from  8  to  16,  from  16  to  32,  irom  32  to 
<4,  from  64  beyond  the  Line ;  wherefore  (keeping  the  Compafies  ftill  at  the  fame 
extent, )  fet  one  Foot  in,  64  (counted  in  the  lower  part  of  the  double  Scale,)  and 
the  other  will  reach  from  64  to  128,  and  from  128  to  256,  from  256  to  512,  &c. 
ad  infinitum. 


§  II.  Between  two  Numbers  given,  to  find  a  Mean  Proportional  Number. 

A  Mean  Proportional  is  fuch  a  Number,  which  being  multiplied  in  it  fclf,  the  Pro- 
dud  fliall  be  equal  to  the  Produd  of  the  two  given  Numbers  multiplied  by  each  other; 
and  to  find  fuch  a  Number  by  the  Scales,  this  is  the 

RVLE : 

The  extent  of  the  Compaffcs  from  one  of  the  given  Numbers  to  the  other ,  (taken  upon  the 
double  Scale,)  that  di /lance  apply edto  the  Leffcr  of  the  gi  ven  Numbers  upon  the  broken 
Scale,  fhall  reach  the  fame  way  to  the  Mean  Proportional  Number  fought. 

Example.  Let  the  two  given  Numbers  be  8  and  18. 

Extend  the  Compafies  from  8  to  1 8  upon  the  double  Scale,  the  fame  extent  will 
reach  from  8  upon  the  broken  Scale  to  12  *  fo  is  12  a  Mean  Proportional  between  8 
and  18 ;  for  18  multiplied  by  8,  produccth  144,  and  fo  doth  12  by  12  produce 
144- 

A  Practical  Example  of  this  Rule. 

Queftion.  There  is  a  piece  of  Land  which  is  32  Rod  long ,  and  8  Rod  broad ,  which  con¬ 
tains  256  Square  Rods\  how  long  mnfl  the  fde  of  a  Square  piece  of  Land  be  which  fhall 
contain  the  like  Number  of  Square  Rods  ? 

Extend  the  Compafies  from  8  to  32  upon  the  double  Scale,  that  extent  applied  to 
the  broken  Scale,  will  reach  from  8  to  1 6  \  and  fo  many  Rod  long  muft  the  fide  of  the 
Square  piece  of  Land  be *  for  32  multiplied  by  8  produccth  2  56,  and  fo  much  doth  1 6 
by  16  produce. 


§  III.  Between  two  Numbers  given,  to  find  two  Mean  Proportional  Numbers. 


Example.  Let  the  two  Numbers  given  be  4  and  32. 

Extend  the  Compafies  from  410  32  upon  the  Triple  Scale,  the' fame  extent  will 
reach  from  4  (the  Idler  Number,)  upon  cither  the  finglc  or  broken  Scale  to  8,  for  the 
fir  ft  Mean,  and  from  8  to  16  the  other  Mean. 

For  the  Produd  of  4  by  32  is  128,  and  fo  is  the  Produd  of  16  by  8  alfo  128. 

A  Pradical  Example  of  this  Rule. 

Qudlion.  There  is  an  Iron  Shot  or  Pullet,  whofc  Diametre  is  2.78  Inches ,  and  it  weighed* 
3  pound what  fhall  the  Diametre  of  an  Iron  Shot  be  which  weigbeth  7 1  pound  ? 

Extend  the  Compafies  upon  the  Triple  Scale  from  3  to  71,"  the  lame  diftance  appli¬ 
ed  from  2.78  on  the  finglc  Scale,  will  reach  to  8,  the  Diametre  of  the  Shot  required. 
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C  H  A  P.  VII. 

fo  find  the  Square  Root  of  any  Number  by  the  Scales, 
both  with  and  with  out  Compajfes. 

THis  Work  may  be  performed  diverfc  ways,  and  by  fcveral  of  the  Scales,  and  as 
they  arc  here  difpofed  both  with  and  without  Compafies*  and  the  manner  how  to 
find  the  Square  Root  will  heft  appear  by  Examples. 

Example  1.  Let  it  be  required  to  find  the  Square  Root  of  30. 

I.  By  the  finale  Scale  and  Compaffcs. 

Fxtend  the  Compafies  from  10  at ‘the  end  of  the  Scale  downwards,  (bccanfe  the 
Number  of  figures  in  the  given  Number  arc  cven,«*.two,)  to  3<s,nalf  that  diftance  will 
reach  from  10  downwards  to  6 ;  which  is  the  Square  Root  of  36. 

Example  2.  Let  the  Square  Root  0/256  be  rvy  tired. 

Extend  the  Compafies  from  1  at  the  beginning  of  the  Scale,  upwards  to  255, 
dccau I c  the  Number  of  figures  in  the  given  Number  are  odd,  viz..  three,)  half  that 
diftance  will  reach  from  1  at  the  beginning  of  the  Scale,  upwards  to  16,  winch  is  the 

Squaic  Loot  5  2.  By  the  double  Scale  and  Compafies. 

Extend  the  Compafies  from  1  in  the  middle,  downwards  to  36,  half  that  diftance 
will  reach  irom  1  in  the  middle  downwards  to  6,  which  is  the  Square  Root  of  36. 

Alfo  extend  the  Compafies  from  1  in  the  middle,  upwards  to  256,  hall  that  diftance 
will  reach  from  1  in  the  middle  to  1 6,  the  Square  Root  of  256. 

3  By  the  double  Scale,  and  the  broken  Scale  joyntly. 

Extend  the  Compafies  from  1  in  the  middle  of  the  double  Scale,  upwards  to  36,  the 
fame  extent  will  reach  from  t  at  the  beginning  of  the  double  Scale,  to  6  in  the  broken 
Scale,  which  is  the  Square  Root  of  36. 

Alio  extend  the  Compafies  from  1  at  the  beginning  of  the  double  Scale,  10256  upon 
the  fame  Scale*  the  fame  extent  will  reach  from  1  in  the  broken  Scale,  to  16  in  the 

fame  Scale,  which  is  the  Square  Root  of  256. 

4.  By  the  double  and  broken  Scale  joyntly  without  Compaffcs.  _ 

You  arc  fir  ft  to  confidcr  whether  the  Number  of  figures  in  your  given  Number 
(being  Integers  or  whole  Numbers)  be  even  or  odd  *  if  they  be  even,  as  2,  4,6, 
8,  ioi*r.  or  odd  *  as  3,  9,  < C  lf  lhe,  Number  of  pbiccs  be  even,  count 

the  Number  in  tl.c’lower  part  of  the  double  Scale*  but  if ‘the  Number  of  figures  be 
odd,  count  the  Number  in  the  upper  part  of  the  double  Scale  ;  in  cither  of  w  b  elt 
Cafes,  right  againft  your  given  Number  found  in  the  double  Scale,  you  Hull  lind  the 

Square  Root  thereof  in  the  broken  Stale.  .  .  .  . 

So  if  you  count  36  in  the  lower  part  of  the  double  ^calc,  light  againft  it  in  the 
broken  Scale  you  fliall  find  6,  which  is  the  Square  Root  of  36 
Alfo,  if  you  count  25  6  in  the  upper  part  of  the  double  Scale,  right  againft  it  111  the 
broken  Scale  Hands  16,  which  is  the  Square  Root  of  256. 

Example  3.  Let  5276  (a  number  con  fifing  of  even  places)  be  given,  and  let  the  Squa  e 

^  Cornu  tlTgiv’cn  Number  52-6  in  the  lower  pmt  of  the  double  Sca^ 
againft  it  in  the  broken  Scale  you  fliall  find  72.65  5  vvll,ch  ls  tht  ncardl  S1U,‘1L 

K<Ex:implc24.6/.«  72796  (being  a  Number  of  odd  places )  be  given,  and  the  Square  Root 

Count  72796  in  the  upper  part  of  the  double  Scale,  and  right  againft  it  in  the  bro¬ 
ken  Scale,  you  (hall  lind  296  *  which  is  the  near  Square  Root  ot  72796. 

A  Root  being  given  to  find  the  Square  thereof -by  the  Scales,  both 
with  and  without  Comfajjes. 

1.  By  the  fugle  Scale  with  Compafies. 

Example  t.  Lit  6  be  a  Root  given,  and  let  the  Square  Root  thereof  be  required. 

Extend  the  Compiles  Irom  1  to  6,  and  that  extent  will  reach  from  6  to -3 
Square  thereof.  '  A 
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Example  2.  I it  16  be  a  Root  give?/,  Mullet  the  Square  thereof  be  rcqi.ind. 

Extend  the  Compiles  Iroin  \  to  16,  the  lame  will  reach  from  16  to  256,  the  Square 
thereof. 

2.  By  the  double  Settle  ami  Compajfcs. 

This  is  done  in  all  refpefts  as  the  former,  for  the  extent  from  1  in  the  middle  to  6, 
will  reach  from  6  in  the  lower  part,  to  3 6  in  the  upper  parr,  lor  the  Square  of  6. 

Alfo,  The  extent  from  1  at  the  beginning  to  16,  will  reach  from  16  in  the  upper 
(orlowcr)  parts,  to  256  the  Square  of  1 6. 

3 .  By  the  double  Scale  and  broken  Scale  without  Compaffes. 

Example  3.  Let  6  be  a  Root  & iven ,  wnofe  Square  it  required. 

Count  6  upon  the  broken  Seale,  and  right  againlt  it  in  the  double  Scale  you  lhall 
find  3 6,  the  Square  thereof. 

Alfo,  Count  1 6  upon  the  broken  Scale,  and  right  againft:  it  in  the  doable  Scale,  you 
(hall  find  256  for  the  Square  of  16. 

4.  Other  ways  by  the  fame  Scales. 

1.  When  the  given  Rootconlifts  of  one  linglc  figure,  feek  that  figure  in  the  broken 
Scale,  and  againlt  it  in  the  double  Scale  you  lhall  have  its  Square  ;  fo  2  being  the  Root 
given,  that  lound  in  the  broken  Scale  againlt  it  flands  4,  the  Square  thereof:  Alfo 
againlt  the  Root  8  in  the  broken  Scale,  Hands  64,  the  Square  thereof  in  the  double 
Seale. 

2.  When  the  Root  given  conliHsof  two  figures,  Peek  it  in  the  broken  Seale  as  be¬ 
fore,  and  againlt  it  in  the  double  Scale  is  the  Square  thereof ;  fo  20  being  the  Root, 400 
will  be  the  Square  thereof, by  adding  of  two  Cyphers  to  4,  for  this  reafon,  iiz.  Look  by 
how  many  figures  or  Cyphers  you  increafc  the  Root  more  than  on  the  Scale  isexprdled 
twice  fo  mmy  figures  or  Cyphers  muH  be  added  to  the  Square:  For  when  6  upon  the 
broken  Scale  is  called  60,  (incrcafed  by  one  Cypher,)  then  3 6  mult  be  called  3600 
(increafed  by  two  Cyphers;  alfo  when  7  is  called  700,  (increafcd  by  two  Cyphers,) 
then  49  the  Square  thereof  mult  be  called  490000,  (increafcd  by  4  Cyphers.) 

3.  When  the  Root  confiHs  of  three  figures, feck  it  (as  before)  in  the  broken  Line  and 
againH  it  in  the  double  Line  you  lhall  have  the  Square  thereof ;  fo  146  being  the 
Root,  which  found  in  the  broken  Seale,  againH  it  is  21316,  by  adding  of  four  figures 
to  the  2  upon  the  Seale,  Handing  againft  146:  Alfo  the  Square  of  the  Root  450,  will 
be  found  (by  the  foregoing  rcalon)  to  be  202500,  &c.  But  to  more  places  than  thefe 
1  prefume  none  will  attempt  to  approach  by  any  Inflrmnent  how  large  lbcvcr.  ’ 


CHAP.  VIII. 

To  find  the  Cube  Root  of  any  Number  by  the  Scales , 
both  with  and  without  Compares. 

T'His  Work  may  be  performed  feveral  ways,  and  by  fevcral  of  the  Scales,  as  by  the 
Examples  following  will  appear.  ; 

Example  1.  Let  216  be  a  Number  given  y  whofc  Cube  Root  is  required. 

1.  By  the  fingle  Seale  and  Compaffes. 

Extend  the  Compalles  from  16  at  the  end  of  the  Scale  downwards  to  216  upon  the 
linglc  Seale,  one  third  part  of  that  diHancc  will  reach  from  10  downwards  to  <5  which 
is  the  Cube  Root  of  216.  7 

^ain,  Let  the  Cube  Root  of  1728  be  required. 

The  extent  of  the  Compalles  between  1  and  1728  upon  the  linglc  Scale,  being  di- 
vidcd  into  three  equal  parts,  that  diftancc  will  reach  from  1  to  12,  which  is  the  Cube 
Rootol  1728. 

2.  By  the  fale  Scale,  and  the  triple  Seale ,  which  face  each  other  without  Compalles. 
When  any  Number  is  given,  and  the  Cube  Root  thereof  is  required,  you  muft  firft 
conhder  whether  your  given  Number  coniifts  of  1,4,  7,  0r  10  places,  of  2,  «,  or  8 
places ;  or  ol  3,6,  or  9  places.  1 


If 
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r  1,  4,  7,  or  10,  0  places,  it  muft  C  Firft, 

If  it  confift  of  >2,  5,  or  3.  >  ■*  .counted  j  Second, 

?  3,  6,  or  9,  j  upon  the  c  Third, 


1 


part  of  the  Triple 
Scale. 


for  the  Triple  Seale,  as  it  is  divided  into  three  parts,  fo  alfo  is  it  numbered  by  luce 
,I?'q bJi  o filiations;  the  firft  whereof  is  numbered  by  i,  i,  3,  Or  to  .o  at  the 
d  !  the  fecond  part  by  io,  lo,  30,  &e.  to  100  at  thc  end  thereof,  the  third  part 
f"  i’o  200,  300,  e~c.  to  1000  at  the  end  thereof. 

l  a  t’hc  mm  her  of  figures  in  the  Root,  is  according  to  the  Number  of  points  that 
•w  Niunba- given  is  capable  of  by  extraction  by  the  Pen  the  Number  beinplwayh 
minted  1  at  the  firft,  fourth,  fcventli,  and  10  figure,  and  io  foiwaids;  as  in  this  Num- 
her  following- 

$279167325 


And  fiich  a  Number  as  this  is,  will  have  four  Integers  in  the  Root  of  it. 

Ant  T  Examples  of  thefe  three  Varieties.  ,  ■ 

,  !  ct  $  be  the  Number  given  ;  this  counted  upon  the  firft  part  of  the  Triple  Scale, 
neainft  it  on  the  fingle  Scale  Hands  2,  the  Cube  Root  of  8. 

Si  Let  27  be  the  Number  given  ;.this  counted  upon  the  fecond  part  of  the  Triple 
Seale  againft  it  on  the  linglc  Scale  ftands  3,  which  is  the  Cube  Root  of  27 
S  ,  Vet  cube  the  Number  given  ;  this  counted  upon  the  third  part  of  the  Tuple 
Scale  againft  it  on  the  fingle  Seale  you  will  find  8,  for  the  Cube  Root  of  5  12. 

‘  Tlluftbr  Numbers  whofc  Root  confifts  of  one  fingle  Digit ;  now  for  Numbers  whole 

R°f  Let  the  dumber0 govern  be  6859  -  count  this  Nu  mber  in  the  firft  part  of  the 
triple  Scale,  againft  it  you  fhall  find  19  in  the  linglc  Scale,  which  is  the  Cube  Root 

°f28Lei  9I,25  be  the  Number  given  5  which  being  counted.upon  the  fecond  part  of 
the  Triple*  Seale ,  againft  it  in  the  fingle  Scale  Hands  45,  which  is  the  Cube  R  ot 

thTut  474S52  be  the  given  Number,  this  counted  upon  the  third  part  of  the  Tri¬ 
ple  Seale,  will  point  out  78  in  the  fingle  Scale,  which  is  the  Cube  Root  thereof. 

P  And  thus  for  Numbers  whofc  Roots  confift  of  two  figures :  Now  for  Numbers  whoftf 
Roots  conlift  of  three  figures. 


So  if  the  Num¬ 
ber  given  were 


C  ;2.5  97»0  Cpirftj 

\.)  1  1  6  9  7  o  8  3V  which  counted  JScfon 


27209779  2\ 


/  ,  Vo8/f  , 

|  (  part  of  the  )  (  for  the 

Second, \  triplcScalc,  \  227  >  Cube 
|  (  will  give  )  (  Root. 


occuiiu,  ,  11  iiJicaumr,  \  iZ7  v- 

Y  Twill  give  )  (  l 

/Third, \  E  4  J 


To  find  the  Cube  Number  belonging  to  any  Cube  Root  given. 

The  Root  being  found  upon  the  fingle  l.inc,  dircftly  againft  it  upon  the  Triple  Line 
is  the  Cube  Number  anfwerablc  to  the  Root  given.  M  |  »  .  ;cefd 

Hut  when  the  Root  is  incrcaled  by  one  figure,  the jCubc. Number  muft  he  in  re.  I 
by  three  figures ;  when  the  Root  is  increaled  by  two  figures,  the  Cube  Numbet  mult  be 

is  8.  the  Cube  of  4  is  «4,  the  Cube  ot,  is  7>P.  direeTly 

Root  t  is  increafed  by  one  figure)  is  8000,  (the. 
Number  upon  the  Stale  incrcafed  by  three  figures,)  and  the  Cube  ol  80  is  5 1 2000,  being 
three  figures  more  than  512,  the  Number  upon  the  Seale.  .  *■  •  •  u.rnor,.i  .  ^ 

Again,  The  Cube  of  150  being  two  figures  more  than,  (or  1 .50,)  is  increafcd  by 
fix  figures  more  than  3,^,  the  Cube  ot  1.50,  vtz..  3375°°°- 
The  Cube  of  a  whole  Number,  and  a  Eraftion  is  found  as  any  whole  Number.  . 
Example :  The  Cube  Root  of  38,,'  is  3  But  to  pretend  to  Fractions  of  grea¬ 

ter  Numbers  by  the  Seales,  will  but  fruftratc  your  expectation :  but  a ;  Cube Root  ■ in. 
Integers,  may  be  given  to  four  places,  by  a  large  Seale.  And  kt  tlh»  fuflit 
Square  and  Cube  Root  by  infpeftion. 
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C  a  R.  S  U  S  .M  AT  H  E  M  AT  I  C  U  S. 

;c  H  A  P.  IX. 

Of  the  ReduBion  of  Vulgar  FraBions  to  Decimal 
Parts. 


■’HE  Proportion  for  effecting  of  tlns(Work  is, 

As  the  Denominator  of  the  V,ulgar  f  raction, 

Is  to  the  Numerator  of  the  fame  Fraction 
So  is  i,  (or  Unity,) 

To  the  Numerator  of  a  Decimal  Fradlion  (or  part,)  whofe  Dcnonil- 
tor  is  an  Unite,  with  fo  many  Cyphers  as  there  are  figures  in 


the  Numerator. 

Example  i.  Let  it  be  required  to  reduce  \  to  a  Decimal  Pm. 

•  i.  By  the  Jingle  Scale. 

Set  one  Foot  of  the  Compafles  upon  4,  the*  Denominator  of  the  given  Fraction,  and 
extend  the  other  downwards  to  3,  the  Numerator  of  the  fame  Fraction,  the  fame  ex¬ 
tent  will  reach  from  io,  (or  too,)  at  the  end  of  the  Seale,  to  .75  which  is  the  Decimal 
Fradlion  anfwcring  to  » :  For  as  \  of  a  pound  ftcrling,  or  20  s.  is  1 5  s.  or  {  0f  a  Foot  is 
q  Inches,  fo  .75  is  >  of  a  Foot,  the  Foot  being  divided  into  100  parts. 

2.  By  the  double  Seale. 

Example  2.  What  Decimal  Part  fhall  be  equal  to  A  ? 

Extend  the  Compafles  from'21  downwards  to  7,  the  fame  will  reach  from  1  in  the 
middle  of  the  Seale  downwards  to  .33,  which  is  the  decimal  part  anfwcring  to 

Example  3.  What  Decimal  part  fhall  be  equal  to  -J*  f 

Extend  the  Compafles  from  54  downwards  to  26,  the  fame  extent  will  reach  down¬ 
wards  from  10  (or  1000)  at  the  end  of  the  Scale,  to  .482  almoft,  which  is  the  Deci¬ 
mal  part  equal  to 


CHAP.  X. 


Of  Simple  Interejl  by  the  SCALES. 

THis  Work  will  be  bell  illuftrated  by  propoflng  and  anfwering  fome  Qpeftions  here¬ 
unto  belonging. 

Queftion  1.  If  iooli.  in  12  months  mil  gain  6  li.  Int  ere  ft,  nh.it  n  't/I  32611.  gam  tn 

the  fame  t  ime  ?  . 

As  too  is  to  6,  fo  is  23 6  to  19.56. 

By  the  double  Scale. 

Extend  the  Compafles  from  1  (in  the  middle)  downwards  to  6,  the  fame  extent  will 
reach  from  326  downwards  to  19.56/1.  which  reduced,  as  is  taught  before  in  Decimal 
Arithmetick,  is  19 li.  1 1  s.  id.  iq.  and  fo  much  ‘will  326/;.  amount  unto  in  a 
year. 

Queftion  2.  What  will  the  Interefl  of  175  li.  18/.  11  d.  ( or  175-^5,)  at  6  li.  per 
Cent,  for  a  year  amount  unto  ? 

Extend  the  Compafles  from  1  in  the  middle  downwards  to  6,  the  fame  extent  will 
reach  from  175.95  to  10.554 ;  which  reduced,  is  10 li.  11  s.  i\d. 

Queftion  3.  What  mil  the  Interefl  of  78411.  for  9  months  amount  ttmo ,  at  6  li.  in  the 
iooli.  for  a  year  ? 

This  will  require  two  Operations,  and  therefore  two  Proportions. 

1.  As  ico  is  to  6,  fo  is  784  to  47.04. 

2.  As  12  M.  is  to  47.04,  fo  is  9  M.  to  35.28. 
t.  Extend  the  Compafles  from  1  in  the  middle  downwards  to  6,  the  fame  extent 
will  reach  the  fame  way,  from  78410  47.04,  which  is  tiic  Intcreft  of  78-1//.  for  a 
year. 


2.  Txtend 


Part  IV.  Inftrumental  A  R I THMET ICK. 

Extend  the  Compafles  from  12  months  to  47.04,  the  fame  extent  will  reach  the 
fame  way  from  9  Months  to  35.28 ;  which  reduced,  is  35  li.  5  '■  7^  1  7-  the  Intcreft  of 

vc  60  \i.  8s.  4d.  (or  60.162,)  for  the  Interejl  of  755  li.  5  s. 
2  s  )  for  a  year-.  What  Rate  of  Interejl  have  1  for  my  Money  ? 

(0  73)'  The  Proportion  is, 

As  755.25  is  to  60.162,  lb  is  ico  ft.  to  8 
Extend  the  Compafles  from  755.25  downwards  to  60.162,  the  fame  extent  will  reach 
the  fame  way  from  too  to  8,  which  was  the  Rate  of  Intcreft  required. 


C  H  A  P.  XL 

Of  ANATOCISM,  or  Compound  Interejl, 
by  the  S  C  A  L  E  S. 


THis  Rule  alfo  will  belt  appear  by  rcfolving  of  Qucilions  thereunto  belonging  y  of 
which  I  fhall  initance  thele  few  following: 

Q,ieit ion  1.  Vnto  w hat  Summ  of  Money  will  i43  H.  10  s.  (or  143-5))  be  mreafed  m 
10  years,  accounting  Interejl  upon  Interest,  at  6  per  Cent  ?  , 

1  The  Proportion  is, 

As  100//.  is  to  \c6li.  lb  is  143.5/6  to  257  li. 

Extend  the  Compafles  from  100  to  ?o6,  upon  the  Single  Seale,  the  fame  extent  be- 
in.  fo  unto  143.5  and  turned  over  from  thence  upon  the  fame  Scale,  will  (  at  the 
tenth  remove) reft  upon  257//.  and  unto  fo  much  will  143/1.  >0,.  be  increafed  in 


W  Queftion  2.  What  is  275  li.  to  be  paid  at  the  end  of  ten  years  worth  in  prefent  Money , 
difmnt'wp  Interejl  upon  Inter  ejl ,  at  6  pet  Cent?  .  .  n  .,.  c 

This  is  the  Converfe  of  the  former  Queftion  *,  wherefore  extend  the  Compafles  from 
100  to  106,  as  before  •,  then  fet  one  point  upon  257,  and  turn  that  diftnnee  down¬ 
wards  upon  the  Scale  ten  times,  and  at  the  tenth  remove,  the  Compafs  point  will  reft 
upon  143.5 li.  and  fo  much  is  257//.  due  at  ten  years  end,  worth  in  ptclenr.  Money. 
Qucltion  3.  What  is  a  yearly  Rent  or  Annuity  of  1  o  li.  «  year  for  born  four  years ,  worth 

at  8  li.  per  Cent.  Compound  Interejl  f 

The  Proportion  is, 

As  8 /;.  is  to  100  li.  fo  is  10 li.  to  125/i. 


Extend  the  Compalfcs  from  8  to  100,  the  fame  extent  will  reach  the  fame  way  from 
10 to  125 ;  then  (by  the  firft  Qucltion)  you  may  find  that  125/;.  lorborn  lour  years 
at  8  per  cent,  will  be  worth  170/6  from  which  fumm  futoraft  125//.  and  there  will 
remain  45  li.  and  fo  much  will  the  Rent  or  Annuity,  with  the  forbearance,  ot  tour  years, 
be  worth  in  prefent  Money  at  8  per  Cent .  . 

Queftion  4.  What  ,s  a  Lcaje  or  Annuity  of  12  li.  *  year  to  continue  ^  worth  in 

ready  Monty,  at  10  li.  in  the  100,  Compound  Interejl  y 

The  Proportion  is,  . 

As  ic/6  is  to  100/6  Principal,  fo  is  12/6  to  120 li.  Principal. 

Extend  the  Compafles  from  10  (upon  the  Triple  Seale)  to  100,  the  fame  extent  will 
reach  from  .2  unto  120:  Then  find  by  the  foregoing  Queftion,  what  120//.  bong 


forborn  16  years,  will  be  worth  prcfently,  which  will  amount  unto  551/1.  Imicipal 
and  Intcreft ;  from  which  take  120/6  the  Principal,  and  there  will  remain  431  6.  the 
Arrears:  Then  by  the  fecond  Queftion,  find  what  431/6  due  after  the  expiration  of 
16  years,  is  worth  in  prefent  Money  at  10  per  Cm.  the  anfwer  will  be  936.  14'- 
fo  much  is  the  L.cafe  or  Annuity  of  12/6  per  Annum  for  16  years.  ^ 

Queftion  5.  What  Annuity  to  continue  16  years  will  500  li.  pnnnaje ,  the  I  urchajer  to 
have  10  li.  perCent.  profit  for  his  Money  ?  r  .. 

By  the  lalt  Queftion  it  was  found  that  93  li.  14^  (or  93-7  6.)  will  pnrehau:  12//. 


2  year  for  16  years,  at  10  li.  per  Cent.  Which  known, 

The  Proportion  is, 

As  93.7/6  is  to  12,  fo  is  500/6  to  64/6 


Ee 


Extend 
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Extend  the  Compalles  from  93-7  t0  12  ;  the  fame  extent  will  reach  (the  fame  way) 
from  500  to  64  li.  and  fuch  an  Annuity  for  1 6  years  will  50c//.  purchafc,  and  the 
Puvehafer  have  10  li.  per  Cent.  Compound  Intercft  for  his  Money. 

Many  more  Queflions  of  this  nature  might  he  propofed  and  wrought  by  the  Seales, 
as  alfo  Quell  ions  in  all  the  other  Rules  of  Aritbmctick,  but  let  thefe  fuffice;  and 
for  the  farther  life  of  thefe  Seales  in  other  kinds  of  Menfurations,  e h.  they  lhall 
be  (hewed  in  their  due  places. 


The  End  of  the  Fourth  Party  and  of  the  Firfl  Boo\ . 
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geo  me  t  r  V 

PLAIN. 

PART  I. 

Trooeme. 

Of  the  Antiquity,  Ptogrefs,  and  Benefit,  of  Geometry. 

GEOMETRY,  which  Philo  the  Jew  ca/leth  the  Princefs  and  Mother  of  all 
Sells  hah  properly  its  Name  from  Meafurmg  the  Earth ,  and  ,s  cal- 
La  Terra,  and  P^'^mcuor;  and 
therefore  Architas,  a  famous  Geometrician ,  ly  Horace  was  called  Menlorem. 

Maturity  ’  The  Vtility  and  Benefit  of  this  moft  excellent  Art ,  is  of  finch  impoi  - 
ZlhatwitZt  l «  «.  Uly,  live  ntuch  W  ZeflZftZ 

n'£‘xif£f'7i 

tlJtjlTort  and  fit ^ont  garters,  Tnd  lamp  his  Soldiers:  The 
Enmeer  plant. his  filler  Mthe 

‘H  :;sr;  ts  i:  S 

th  Earth  only,  hat  it  extendetb  to  the  flknfuratim  of  the Ce^hd  Bodies If, 
Jfimring  the  Magnitudes,  Motions,  Appearances,  and 
Planets,  and  fixe/. Stars ;  and  foheth  tic  Phenomena  °f  t  ’*'1*  0  f 
of  Copernicus,  of  the  Stability  of  the  San,  and  Motion  of  the  Ea,th ,  and  confute  h 
IhLonllratiL)  the  abjiird  Conjcttures  of the  Ancients  concerning  it.  Sect, 
did  yet  farther,  by  help  hereof,  the  complete  Sciographer  can  caufe  the  San  to  trace 
J  lay  upon  the  Earth;  Id  ly  the  Shade, ,  of  an  A™,  to  Pom  oat  u  to  U 
theft  Atomes  if  Time  into  which  our  artificial  Day  is  artificially  dvtdd  U  ftn  . 
hi  affiant  it  is  to  all  perfons  in  general ,  ,r  well  as  Pf**", 
proficients  in  Opticks,  Trochilike  Terfpetlive,  Geography,  &c.  do  well  knon. 
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SECT.  I. 

Geometrical  D  E  F  I  N  I  T  IONS. 

I.  A  Point  is  that  which  hath  no  Part. 

THat  is,  it  hath  no  Parts  into  which  it  fliould  be  divided  :  So  that  a  Point  is  the 
lcait  thing  that  by  Mind  or  Undemanding  can  be  imagined  or  conceived  than 
which  there  can  be  nothing  lefs ;  as  the  Point  or  Prick  iigned  by  A.  A  .  * 

II.  A  Line  is  a  Length  without  Breadth. 

C  D 

A. - : - 1 - 1 - B 

There  pertain  to  Quantity  three  dimenfions,  Length,  Breadth,  and  Depth  for 
Thickncfs,)  of  which  a  Line  is  the  firft,  and  hath  Length  only,  without  Breadth  or 
Thickncfs;  as  the  Line  A  B,  which  may  be  divided  into  parts,  cither  equally  in  the 
point  C,  or  unequally  in  the  point  D.  '  *  J 

III.  The  Ends  or  Limits  of  a  Line  are  Points. 

A - - - B 

For  a  Line  hath  its  beginning  from  a  Point,  and  likewife  endeth  in  a  Point  5  as  the 
Points  A  and  B,  arc  only  the  ends  of  the  Line  A  B,  and  are  no  parts  thereof. 

IV.  A  Right  Line  is  that  which  lieth  equally  between  its  Points. 

Figure  As  the  Line  A  B,  which  lieth  ftreight  and  equally  between  the  Points  A  and  B  and 
L  not  bending  or  fwerving  on  either  fide,  as  the  Lines  ACB,  and  A  DB  do:  fo  that  a 
Right  Lincis  the  Ihortefl  diftance  that  can  be  drawn  between  Point  and  Point. 

V.  A  Superficies  is  that  which  hath  only  Length  and  Breadth. 

Figure  A  Superficies  is  the  fecond  kind  of  Quantity,  and  is  capable  of  two  dimenfions,  viz. 

'  IrCar'\as  th«  Superficies  A  BCD,  whole  Length  is  from  A  to  B,  or 

iioip  G  to  D  j  and  its  breadth  from  A  to  C,  or  from  B  to  D. 

VI.  The  Extreme!  (or  Limits)  of  a  Superficies  ore  Lines. 

As  the  Ends,  Bounds,  or  Limits  of  a  Line  arc  Points,  fo  the  Bounds  or  Limits  of  a 
Superficies  aie  Lines  ;  as  the  Superficies  ABCD  is  bounded  or  limited  by  the  four 
Lines  A  G  and  B  D  limiting  the  Breadth,  and  A  B  and  G  D  the  Length  thereof. 

VII.  A  Plain  Superficies  is  that  which  lieth  equally  between  its  Lines. 

Figure  As  the  Plain  Superficies  ABCD  lieth  equally  between  the  two  Lines  A  B  and  CD, 

lip  between  A  C  and  B  D  •  and  as  a  Right  Line  lieth  equally  between  its  Points,  fo  a  Plain 

Superficies  lieth  equally  between  its  Lines. 

VIII.  A  Plain  Angle  is  an  Inclination  (or  bowing)  of  two  Right  Lines  the  one  to 
together*’  ^  tmbin*  the  other>  and  not  Reilly  joyned 

thcA  Point  n°  'inwhfclf  Pninf  ?  ‘"‘'T  tl,cfT  t,°  C'1C  otl,cr>  anJ  touch  each  other  in 
imdc  .hc  Annie  A  V- r  A  *"fI  !y  rcaro,"  of  tllc  'ndlnati°"  of  the  faid  two  Lines,  is 

made  the  Angle  A  L  C  .  But  if  the  two  Lines  which  incline  one  to  the  other  do  when 

•mdV  E  F  kclfne'onVmlh ht  S'"6’  ,hj"  d°  t,tlCy  nlakc  n0  Angle  at  all ;  as  the  Lines  D  E 
makc^no  Angle  he  °t  lCF’  and  touch  cach  othcr  in  thc  Point  E,  and  yet  they 

■ IX  COnt‘Un',he  Ani,e  le  Rilht  Lh’"i  that  it  it  «/W.< 

l  ines  A'll^imJ  c/V'  ^ 's  a  itight-lincd  Angle,  bccaufe  it  is  contained  of  the  two  Right 

And 
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iere  note,  That  an  Angle  (for  the  mod  part)  is  denoted  by  three  Letters,  Figure 
which  the  middlemoft  Letter  reprefenrs  the  Angular  Point  ;  as  in  the  Angle  hi. 

C,  the  Letter  B  denotes  the  Angular  Point. 

okecMined  Angle  is  that  which  is  c  ontained  of  Crooked  Lines,  as  F  G  H. 
t  Angle  is  that  which  is  contained  of  one  Right  Line  and  one  Crooked  Line, 

,  and  may  be  varioully  figured. 

*lcs  there  arc  three  kinds,  viz..  Right,  Acute,  and  Obtufc,  vvhofe  Definitions 
»w. 

v  a  Right  Line  Jlanding  upon  a  Right  Line  maketh  the  Angles  on  either 
e  equal ,  then  either  of  thofe  Angles  is  a  Right  Angle ;  and  the  Right  Line 
,ich  Jlandcth  eretled  is  called  a  Perpendicular  Line  to  that  upon  which  it 
ndeth. 

in  the  Right  Line  C  D,  fuppofc  there  do  Hand  another  Right  Line  A  B,  in  Figure 
that  ir^maketh  the  Angles  ABC  and  A  B  D,  on  cither  fide  of  the  Line  A  B,  IV. 

•n  arc  Otbh  of  thofe  Angles  A  BC  and  A  B  D  right  Angles;  and  the  Line  A  B, 
ndeth  eroded  upon  the  Line  C  D  ( without  inclining  on  either  fide)  is  a  Per- 

ibtufe  Angle  is  that  which  is  greater  than  a  Right  Angle. 

ingle  C  BE  is  an  Obtufc  Angle,  it  being  greater  than  the  Right  Angle  A  BC,  Figure 

intity  of  the  Angle  ABE.  V. 

Acute  Angle  is  that  which  is  lefs  than  a  Right  Angle. 

Angle  E  B  D  is  an  Acute  Angle,  it  being  lefs  than  the  Right  Angle  A  B  D,  by 
ity  of  the  Angle  A  B  E. 

Limit,  or  Term ,  is  the  End  of  any  thing. 

ach  as  there  is  no  Quantity  (or  Magnitude)  of  which  Geometry  entreateth, 

'1  Bounds  or  Limits  \  as  Points  are  the  Bounds  or  Limits  of  Lines;  Lines  ot 
and  Superficies  of  Solids,  (or  Bodies.) 

Figure  is  that  which  is  contained  under  one  Limit  or  Term ,  or  many. 

Figure  A  is  contained  under  one  Line  or  Limit,  B  under  two,  C  under  three,  Figure 
bur,  E  under  fix,  &c.  which  arc  their  reipedive  Bounds  or  Limits.  VI. 

Circle  is  a  Plain  Figure ,  contained  under  one  Line ,  which  is  called  a 
Circumference ,  (or  Peripherie,)  unto  which  all  right  Lines ,  drawn  from 
me  Point  within  the  Figure,  and  falling  upon  the  Circumference  thereof, 
ire  equal  the  one  40  the  other. 

Figure  BCD,  contained  under  the  one  crooked  Line  BCD,  is  a  Circle,  figure 
cumference  is  BCD,  and  in  the  middle  thereof  is  a  Point  A,  from  which  all  VII. 

Lines  A B,  AC,  AD,  drawn  from  that  Point  to  the  Circumference  BCD, 

d  that  Point  A  is  called  the  Centre  of  the  Circle. 

Diametre  of  a  Circle  is  a  Right  Line,  which,  drawn  by  the  Centre  thcie- 
vf,  and  ending  at  the  Circumference  on  either  fide ,  divideth  the  Circle 
into  Two  equal  parts. 

Line  B  AC  is  a  Diametre,  bccaufe  it  pafieth  from  the  Point  B  of  theCircum-  Figure 
1  the  one  fide,  to  the  Point  G  on  the  other  fide*,  and  paflet.h  alfo  by  the  Point  V 111. 

1  is  the  Centre  of  the  Circle  \  and  moreover  it  divideth  the  Circle  into  two  • 

rts,  namely  B  D  C  above,  and  B  E  C  below. 

A  Semicircle  is  a  Figure  which  is  contained  under  the  Diametre ,  and  under 
that  part  of  the  Circumference  which  is  cut  off  by  the  Diametre. 

AC  is  a  Semicircle,  and  alfo  BDC. 
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SECT.  I. 

Geometrical  D  E  F  1  N  I  T  ION  ; 

I.  A  Point  is  that  which  hath  no  Part. 

THat  is,  it  hath  no  Parts  into  which  it  fliould  be  divided  :  So  that  a  P 
lcaJfl  thing  that  by  Mind  or  Underftanding  can  be  imagined  or  conc< 
which  there  can  be  nothing  lefs  ;  as  the  Point  or  Prick  ligned  by  A.  / 

II.  A  Line  is  a  Length  without  Breadth. 


i  i 

There  pertain  to  Quantity  three  dinienfions,  Length,  Breadth,  and  C 
Thickncfs,)  of  which  a  Line  is  the  firft,  and  hath  Length  only,  without 
Thickncfs;  as  the  Line  A  B,  which  may  be  divided  into  parts,  cither  ecju 
point  C,  or  unequally  in  the  point  D.  1 

III.  The  Ends  or  Limits  of  a  Line  are  Points. 

A - B 

For  a  Line  hath  its  beginning  from  a  Point,  and  likewife  endeth  in  a  Po, 
Points  A  and  B,  arc  only  the  ends  of  the  Line  A  B,  and  are  no  parts  thereoi 

IV.  A  Right  Line  is  that  which  lieth  equally  between  its  Points. 

Figure  As  the  Line  A  B,  which  lieth  freight  and  equally  between  the  Points  A  i 
L  not  bending  or  fwerving  on  either  fide,  as  the  Lines  A  C  B,  and  A  DB  do 
Right  Lino* is  the  ihorteffc  diftancc  that  can  be  drawn  between  Point  and  Poi 

V.  A  Superficies  is  that  which  hath  only  Length  and  Breadth. 

Fi?,lirC  r  is  fccond  kind  ot  Quantity,  and  is  capable  of  two  dime, 

II.  Ungth  %nd  Breadth  *  as  the  Superficies  A  B  C  D,  whofe  Length  is  from  . 
fiom  C  to  D ;  and  its  breadth  from  A  to  C,  or  from  B  to  D. 

VI.  The  Extremes  {or  Limits)  of  a  Superficies  are  Lines. 

As  the  Ends,  Bounds,  or  Limits  of  a  Line  are  Points,  fo  the  Bounds  or  t 
’ S  the,  SupCrfi,dcs  ABCDis  bounded  or  limited  b 
Lines  -  i  G  and  B  D  limiting  the  Breadth,  and  A  B  and  G  D  the  Length  there 

VII.  A  Plain  Superficies  is  that  which  lieth  equally  between  its  Lines. 
Figure  As  the  Plain  Superficies  A  B  C  D  lieth  equally  between  the  two  Lines  A  F 

HI.  between  A  G  and  B  D ;  and  as  a  Right  Line  lieth  equally  between  its  Points 
Superficies  Jieth  equally  between  its  Lines.  • 

VIII.  A  Plain  Angle  is  an  Inclination  {or  bowing)  of  two  Rhht  Lines 

together^  ^  ^  *"*  twcbin*  tbe  other>  mt(i  not  ***"& 

.1  As  the  tvvo  Lines  A  B  and  B  C  incline  the  one  to  the  other,  and  touch  cad 
the  Point  L ,  in  which  Point,  by  rcafon  of  the  Inclination  of  the  Paid  twe 
A  h  C  :  But  it  the  two  Lines  which  incline  one  to  the  other 
cy  meet  make  one  flrc.ght  Line,  then  do  they  make  no  Angle  at  al  as  the 

ml  no  Angle C  °nC  "  ^  0thCF*  and  t0udl  cach  in  fhePoint  E,  and 

' K'  CmU,‘"'the  Angk  k  Right  Lhcs<  ,he"  " 
Lines  A  B^nd*  G  *S  3  ^'^t-Bned  Angle,  bccaufe  it  is  contained  of  the  tt 
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AncTherc  note,  That  an  Angle  (for  the  moll  part)  is  denoted  by  three  Letters,  Figure 
of  which  the  middlcmoft  Letter  reprefents  the  Angular  Point  j  ns  in  the  Angle  hi, 
ABC,  the  Letter  B  denotes  the  Angular  Point.  . 

A  Crooked-lined  Angle  is  that  which  is  contained  ot  Crooked  Lines,  as  F  G  H. 

A  Mixt  Angle  is  that  which  is  contained  of  one  Right  Line  and  one  Crooked  Line, 
as  K 1  M,  and  may  be  varioully  figured. 

Of  Angles  there  arc  three  kinds,  vU.  Right,  Acute,  and  Obtnfe,  whofe  Definitions 
follow. 

X.  iVhen  a  Right  Line  Jlanding  upon  a  Right  Line  maketh  the  Angles  on  cither 

fide  equal ,  then  either  of  thofe  Angles  is  a  Right  Angle ;  and  the  Right  Line 
which  jlandeth  eroded  is  called  a  Perpendicular  Line  to  that  upon  which  it 
Jlandeth. 

As  upon  the  Right  Line  C  D,  fuppofe  there  do  (land  another  Right  Line  A  B,  in  Figure 
filth  fort  that  irxmaketh  the  Angles  ABC  and  A  B  D,  on  either  fide  of  the  Line  A  B,  IV. 

equal,  then  arc  Otfcli  of  thofe  Angles  A  B  C  and  A  B  D  right  Angles;  and  the  Line  A  B, 
which  ftandeth  crctted  upon  the  Line  C  D  ( without  inclining  on  either  fide)  is  a  Per¬ 
pendicular. 

XI.  An  Obtnfe  Angle  is  that  which  is  greater  than  a  Right  Angle. 

As  the  Angle  C  BE  is  an  Obtnfe  Angle,  it  being  greater  than  the  Right  Angle  A  BC,  Figure 
by  the  quantity  of  the  Angle  ABE.  V. 

XII.  An  Acute  Angle  is  that  which  is  lefs  than  a  Right  Angle. 

As  the  Angle  E  B  D  is  an  Acute  Angle,  it  being  lefs  than  the  Right  Angle  A  B  D,  by 
the  quantity  of  the  Angle  A  B  E. 

XIII.  A  Limit ,  or  Term ,  is  the  End  of  any  thing. 

Forafmuch  as  there  is  no  Quantity  (or  Magnitude)  of  which  Geometry  entreateth, 
bat  it  hath  Bounds  or  Limits  j  as  Points  arc  the  Bounds  or  Limits  of  Lines;  Lines  ot 
Superficies ;  and  Superficies  of  Solids,  (or  Bodies.) 

XIV.  A  Figure  is  that  which  is  contained  under  one  Limit  or  Term ,  or  many 

As  the  Figure  A  is  contained  under  one  Line  or  Limit,  B  under  two,  C  undei  tiucc,  Figuic 
D  under  four,  E  under  fix,  &c.  which  are  their  reipedtive  Bounds  or  Limits.  V 1 . 

XV.  A  Circle  is  a  Plain  Figure ,  contained  under  one  Line,  which  is  called  a 

Circumference ,  {or  Peripherie,)  unto  which  all  right  Lines ,  drawn  from 
one  Point  within  the  Figure ,  and  falling  upon  the  Circumference  thereof, 
are  equal  the  one  4o  the  other. 

As  the  Figure  BCD,  contained  under  the  one  crooked  Line  BCD,  is  a  Circle,  Figure 
whofe  Circumference  is  BCD,  and  in  the  middle  thereof  is  a  Point  A,  from  which  all  V 11. 
the  right  Lines  A B,  AC,  AD,  drawn  from  that  Point  to  the  Circumference  BCD, 
are  equal. 

XVI.  And  that  Point  A  is  called  the  Centre  of  the  Circle. 

XVII.  A  Diametre  of  a  Circle  is  a  Right  Line ,  which,  drawn  by  the  Centre  there¬ 

of  and  ending  at  the  Circumference  on  either  fide,  divideth  the  Circle 
into  Two  equal  parts. 

As  the  Line  B  A  C  is  a  Diametre,  bccaufe  it  pafleth  from  the  Point  B  of  the  Circum-  Figure 
fcrencc  on  the  one  fide,  to  the  Point  C  on  the  other  fide  j  and  pafleth  alfo  by  the  Point  V 111. 
A,  which  is  the  Centre  of  the  Circle  \  and  moreover  it  divideth  the  Circle  into  two 
equal  parts,  namely  B  D  C  above,  and  B  E  C  below. 

XVIII.  A  Semicircle  is  a  Figure  which  is  contained  under  the  Diametre ,  and  under 
that  part  of  the  Circumference  which  is  cut  off  by  the  Diametre. 

As,  BAG  is  a  Semicircle,  and  alfo  BDC. 
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XIX.  A  Seflion,  or  portion  of  a  Circle,  is  a  Figure  which  is  contained  under  a  Right 

Line -and  a  part  of  the  Circumference ,  greater  or  leffer  than  a  Semicircle. 
Figure  A  right  Light  drawn  from  one  fide  of  the  Circumference  of  a  Circle,  divideth  the 
VUI.  Circle  into  two  unequal  parts  or  Sections ;  as  the  Line  F  G  divideth  the  Circle 
DBF  EGC  into  two  unequal  Sections,  namely,  into  the  Section  FBDCG,  greater 
than  a  Semicircle,  and  into  the  Section  F  EG,  lefl'cr  than  a  Semicircle. 

The  Semidiumctre  of  a  Circle  is  half  the  Diametre ,  or  it  is  any  Right  Line  drawn  from 
the  Centre  to  the  Circumference  of  the  Circle ,  as  the  Lines  A  R,  ACy  AD,  in 
Fig.  7.  are  all  of  them  Scmidiamctrcs  \  and  it  is  often  times  called  the  Radius  of 
the  Circle. 

XX.  Right  Lined  Figures  are  fuels  as  are  contained  under  Right  Lines. 

Of  which  fomc  are  contained  under  Three,  fomc  under  Four,  Five,  Six,  or  more 
Right  Lines;  but  no  Right  Lined  Figure  can  confilt  of  lefs  than  three  Right  Lines. 

v' ,  ' 

XXI.  Three  fided  ( or  Trilateral)  Figures  are  fuels  as  are  contained  under  Tfsree 

Right  Lines. 

Figure  As  the  Figure  ABC  is  a  Figure  of  three  Sides,  for  that  it  is  contained  within  the 

IX.  limits  or  hounds  of  the  three  Right  Lines  AB,  BC,  and  C  A:  And  a  Figure  of  three 
Sides  it  called  a  Triangle. 

XXII.  Four  fided  {or  Quadrilateral)  Figures ,  are  fads  as  are  contained  under 

Four  Right  Lines. 

As  the  Figure  E  F  G  H,  is  a  Four  fided  (or  Quadrilateral)  Figure,  for  that  it  is  con¬ 
tained,  Emitted,  or  bounded,  under  the  four  Right  Lines  D E,  EG,  G F,  and  F D, 

XXIII.  Many  fided  Figures  are  fuels  as  have  more  Sides  than  Four. 

As  thefe  Figures,  H,  K,  L,  and  infinite  others. 

And  here  it  is  to  be  noted ,  That  every  Right  Lined  Figure  hath  as  many  Angles  as  it  hath 
Sides ,  and  taketh  its  Denomination  as  well  from  its  number  of  Angles  as  of  Sides)  at  a 
Three  fided  Figure  from  its  Three  Sides,  and  a  Triangle  from  its  Three  Angles ;  alfo  a 
Four  fided  Figure  is  called  a  Quadrilateral ,  from  its  Four  fides ;  and  a  Quadrangular 
Figure ,  from  its  four  Angles ,  &c. 

XXIV.  Of  Trilateral  Figures ,  (or  Triangles.)  An  Trilateral  Triangle  is  th.it 

which  hath  Three  Equal  Sides. 

Figure  Triangles  have  their  differences  partly  of  their -Sides,  and  partly  of  their  Angles: 

X.  As  touching  the  difference  of  their  Sides,  there  are  three  kinds ;  For,  1.  Either  all  the 
Three  Sides  arc  equal ;  and  then  it  is  called  an  Equilat|fal  Triangle ,  as  is  the  Fi¬ 
gure  A:  Or,  2.  Two  only  are  equal,  and  the  third  unequal;  and  then  it  is  called  an 
Jfofccles ,  as  is  the  Figure  B  :  Or,  3.  All  the  Three  Sides  are  unequal ;  and  then  it  is  cal¬ 
led  Scalenum ,  as  is  the  Figure  C. 

XXV.  An  Orthigonium  {or  Right  Angled  Triangle)  is  a  Triangle  which  hath 

one  Right  Angle. 

Figure  As  there  arc  Three  kinds  of  Trianglc^by  reafon  of  the  diverfity  of  Sides,  fo  there 
XL  are  Three  kinds  all'o  by  reafon  of  the  diverfity  of  Angles:  For  every  Triangle  con- 
taineth  either  1 .  One  Right  Angle  and  two  Acute  Angles,  as  the  Figure  D ;  and  then  it 
is  called  Orthogonium ,  the  Angle  at  E  being  a  Right  Angle,  and  the  two  other  Angles 
at  F  and  G  being  Acute :  Or,  2.  The  Triangle  hath  one  Obtufe  Angle  and  two  Acute, 
as  is  the  Figure  H ;  and  then  it  is  called  Ambligonium ,  the  Angle  at  K  being  Obtufe, 
and  the  other  two  at  L  and  M  Acute :  Or,  3.  The  Triangle  hath  all  the  Three  Angles 
Acute,  as  is  the  Figure  R,  all  whofe  Angles,  at  N,  O,  and  P,  arc  Acute,  and  fudi  a 
T  ri angle  is  called  Oxigoninm. 

XXVI.  Of  Four  fided  Figures  ( or  Quadrilaterals)  a  Quadrate  or  Square,  is  that 

whofe  Sides  are  equal,  and  whofe  Angles  are  right. 

Figure  As  Triangles  have  their  difference  and  variety,  by  reafon  of  their  Sides  and  Angles, 
XII.  fo  have  Quadrilateral  Figures  alfo.  And 
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And  Firft,  Of  four  lided  Figures.  If  all  the  Sides  be  equal,  and  the  Angles  right  An-  Figure 
pIcs  as  the  Figure  O,  whofe  Sides  A  B,  B C,  CD,  and  D  A,  are  all  equal,  and  the  XII. 
levcral  Angles  at  A,  B,  C,  and  D,  are  Right  Angles,  then  fuch  a  Figure  is  called  a 

Quadrate  or  Square.  , 

Secondly,  A  four  fided  Figure  having  one  Side  longer,  or  Square-like,  as  the  Figure 
P  having  the  Sides  E  F  and  G  H  longer  than  the  Sides  E  G,  and  F  H,  and  all  the  Angles 
at  E,  F,  G,  and  H,  right  Angles,  then  fuch  a  Figure  is  called  a  long  Square,  or  a  Reman¬ 
ded  Parallelogram. 

Thirdly,  If  the  Quadrilateral  Figure  have  four  equal  Sides,  but  not  right  Angles,  as 
the  Figure  Q,  whofe  four  Sides  K  L,  LM,  MN,  and  NK,  arc  all  equal,  but  the  Angles 
at  K  and  M  are  obtufe,  and  the  Angles  at  L  and  N  are  acute  Angles,  fuch  a  Figure  is 
called  a  Rhombus ,  or  Diamond  Figure. 

Fourthly,  If  the  Quadrilateral  Figure  have  its  two  oppofitc  Sides,  and  oppofite  An¬ 
des  equal  each  to  its  oppofite,  as  the  Figure  R,  whofe  oppofite  Sides  S  T  and  V  X  are 
equal,  and  the  other  two  Sides  S  V  and  TX  alfo  equal,  and  alfo  the  Angle  at  S  equal 
to  that  at  X,  acute;  and  the  Angle  at  T  equal  to  that  at  V,  obtufe;  fuch  a  Figure  is 
called  Rhomboyadcs,  or  Diamond-like  Figure. 

XXVII.  Mother  Quadrilaterals ,  or  Four  Sided  Figures,  {hefides  thofe  lafl  men¬ 
tioned,)  which  have  neither  equal  Sides ,  nor  equal  Angles ,  are  called 
Trapezia,  or  Tables. 

As  are  the  Figures  W  and  Z. 

XXVIII.  Far  al lei  {ore  quid's  (l  ant)  Right  Lines  are  fuch,  which  being  in  the  fame 
Superficies,  and  infinitely  produced  on  both  Sides ,  would  never  meet. 

A - - - B 

C  — - - L) 

And  filch  are  thefe  two  Lines  A  B  and  C  D. 

XXIX.  A  Parallelogram  is  a  Quadrilateral  Figure,  whofe  oppofite  Sides  arc  pa¬ 

rallel,  or  cquidiflant. 

And  fuch  are  the  Figures  EFGH,  and  STVX-,  of  which  that  which  is  noted  with 
P  is  called  a  right  angled  Parallelogram,  in  refped  of  its  right  Angles,  the  other  noted 
with  R  being  oblique. 

And  here  note  alfo,  That  a  Parallelogram  although  it  confifis  of  four  Sides,  as  that 
noted  with  P,  whofe  Sides  are  E  F,  F  H,  Q  H,  and  G  £,  it  is  reprefented  by  two 
of  the  oppofitc  angular  Points;  fo  is  that  Parallelogram  EFGH,  called  the  Pa¬ 
rallelogram  EH,  or  FG;  and  the  Parallelogram  S  T  V  X,  (noted  withR,)  is 
called  the  Parallelogram  T  V  or  S  X. 

XXX.  In  every  Parallelogram,  when  a  Diametfe  and  two  Lines  are  drawn  parallel 

to  the  two  Sides,  cutting  the  Diametre  in  the  fame  Point,  fo  that  the 
Parallelogram  be  divided  into  four  Parallelograms,  thofe  two  through 
which  the  Diametre  paffeth  not,  are  called  Supplement s9  or  Comple * ' 
ments ;  and  the  other  two ,  through  which  the  Diametre  paffeth,  are 
called  the  Parallelograms  Jlanding  about  the  Diametre ;  and  the  two 
Supplements ,  and  any  one  of  the  Parallelograms  which  Jland  about  the 
Diametre,  are  called  a  Gnomon. 

In  the  Parallelogram  ABC  D,  when  the  Diametre  C  B  is  drawn,  and  two  Lines  GH  Figure 
and  EF  parallel  to  the  two  Sides  AB  and  BD,  cutting  one  the  other  in  the  Diametre  XIIL 
in  the  Point  K,  then  is  the  Parallelogram  A  B  C  D  divided  into  four  Parallelograms, 
vii,  into  the  two  Parallelograms  A  K  and  K-F,  which  are  the  two  Complements,  or 
Supplements;  and  into  the  two  Parallelograms  EH  and  G F,  the  Parallelograms  about 
the  Diametre;  and  the  Parallelograms  AK  and  KD,  together  with  the  Parallelogram 
EH,  is  called  a  Gnomon ,  and  is  joyned  by  the  circular  Line  O  P  K. 

XXXI.  Equal  Circles,  are  fuch  whofe  Diametres  are  equal ,  or  whofe  Lines  drawn 

from  the  Centres  are  equal. 

The  Circles  A  and  B  are  equal,  as  their  Diametres  CD  and  EF  are  equal:  Or,  they  Fignte 
x  p  f  are  XIV.- 
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arc  equal,'  becaufc  their  Semidiametres  (  or  Lines  B  C  and  A  E,  drawn  from  their  Cen- 
tres, )  are  equal. 

XXXlf.  A  Right  Line  is  faid  to  touch  a  Circle ,  which  toncheth  the  Circumference 
1  or  Peripherie  of  the  Circle ,  and  being  produced  cutteth  it  not . 

pj cute  As  the  right  Line  E  F,  drawn  from  the  Point  E,  pafleth  by  a  Point  of  the  Circle  at 
XV.  G,  to  the  Point  F,  only  touching  .the  Circle  G  H,  but  cutteth  it  not  ;  and  fucli  a  Line 
is'alfo  called  a  Tangent  Line. 

XXXIII.  A  Settor  of  a  Circle  is  {It  Angle  being;  fet  at  the  Centre  of  the  Circle) 
a  Figure  contained  under  the  two  Right  Lines  which  make  that  Angle , 
and  the  part  of  the  Circumference  received  by  them . 

Figure  The  Angle  at  the  Centre  A,  which  is  made  by  the  two  Lines  B  A  and  A  D,  and  the 
VII.  part  of  the  Circumference  B  D  contained  between  them  *  that  is,  the  Figure  B  A  D  is 
a  Sector  of  the  Circle  BCD;  alfo  the  Figures  D  A  C  and  B  A  C,  arc  all  Scttors  of  the 
fame  Circle. 

XXXIV.  A  Right  lined  Figure  is  faid  to  be  inferibed  in  a  Right  lined  Figure , 
when  every  of  the  Angles  of  the  Figure  inferibed  do  touch  every  of 
the  Sides  of  the  Figure  in  which  it  is  inferibed. 

Finure  As  the  Triangle  LO  M,  is  inferibed  in  the  Triangle  K  N  P,  for  that  the  feveral  An- 
XVI  glcs  of  the  Triangle  LO  M,  do  touch  the  Sides  K  N,  N  P,  and  P  K,  of  the  Triangle 
'  KNP, 

XXXV.  A  Right  lined  Figure  is  faid  to  be  circumfcribed  about  a  Right  lined  Pi- 
guref  when  every  one  of  the  Sides  of  the  circumfcribed  Figure  tou - 
cheth  every  one  of  the  Angles  of  the  Figure  about  which  it  is  circum¬ 
fcribed. 

So  the  Triangle  K  N  P  is  faid  to  be  circumfcribed  about  the  Triangle  L,  O  M,  becaufc 
the  S\dcs  thereof  K  N,  K  P,  and  N  O,  do  touch  the  Angles  L,  M,  and  P,  of  the  Tri¬ 
angle  LO  M,  about  which  the  Triangle  K  N  P  is  circumfcribed. 

And  note,  That  what  is  here  faid  of  Triangles,  the  like  is  to  be  undcrflood  of  all 
other  Figures :  As.  the  five  lided  Figure  Q,R  S  T  V  is  infcaibcd  in  the  five  iided  Fi¬ 
gure  ABODE,  becaufc  the  Angles  of  the  Inferibed  Figure,  Q  RST  andV, 
do  touch  every  of  the  Sides  A  B,  BC,  C  D,  D  E,  and  E  A,  of  the  circumfcribed 
Figure  ABCDEF. 

XXXVI.  A  Right  lined  Figure  is  faid  to  be  inferibed  in  a  Circle ,  when  every  one 
of  the  Angles  of  the  Figure  inferibed  do  touch  the  Circumference  of 
the  Circle.  ’ 

So  the  Triangle  G  H  K,  and  the  Quadrilateral  Figure  GLM  N,  are  both  of  them  in¬ 
feribed  within  the  Circle  GLHMKN. 

t 

XXXVII.  A  Circle  is  faid  to  be  inferibed  in  a  Right  lined  Figure ,  when  the  Cir¬ 
cumference  of  the  Circle  toucheth  every  one  of  the  Sides  of  the  Fi¬ 
gure  within  which  it  is  inferibed. 

So  the  Cjrcle  A  B  C  D  is  inferibed  within  the  Triangle  O  PQ,,  becaufc  the  Circum¬ 
ference  of  the  Circle  toncheth  all  the  Sides  thereof;  as  the  Side  O  P  in  B,  OQ.inC, 
and  PQ_in  D;  and  it  alfo  toucheth  the  Sides  of  the  Square  RSTV,  within  both 
which  Figures  the  Circle  A  B  C  D  is  inferibed. 

XXXVIII.  A  Part  is  a  lefs  Magnitude  in  rejpcfl  of  a  greater ,  when  the  lefs  rnea- 
fureth  the  gr eater. 

Alcfs  Quantity  is  faid  to  meafurc  a  greater,  when  the  lefs  being  taken  from  the 
greater,  as  many  times  as  it  may,  there  fltall  nothing  remain.  Let  the  Line  AB  contain 
3,  and  the  Line  C  D  9 ;  then  do:h  the  Line  A  B  mcafure  the  Line  CD :  For  if  A  B  3, 
be  taken  as  often  as  it  can  from  C  D9,  (which  will  be  three  times,)  there  will  nothing 
remain ;  tiiereforc  AB,  the  lefs  Magnitude,  nicafnreth  the  greater  CD. 

B.it 
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anv  Ouantity  may  be  faid  to  be  a  lefs,  in  comparifon  of  a  greater  Quantity,  whe¬ 
ther  the  lefs  do  exactly  mcafure  the  greater  or  not. 


c  rhe  I  inc  AB  to  be  17,  and  let  it  be  divided  in  the  point  C,  namely  into 
B  5 :  Now  cither  of  thefe  Lines  is  a  Part  of  the  whole  A  B  but  neither 
r  ,  ’  mcafure  it;  for  ifCB  <  be  taken  3  times,  it  maketh  but  15,  fo  there  will 
of‘htc”o  Pirtsof  17  ;  if  it  be  taken  4  times,  it  will  make  20,  which  Is  three  parts 
more  than  ^7 :  Alfo  for  the  other  part  A  C  .  2,  if  that  be  taken  once  from  AB,  it  will 
,,  and  fo  will  want  5  of  17 ,  and  if-it  be  taken  twice,  it  wi  l  be  24,  which  is 
^rVthan  n  fo  that  neither  of  thofe  parts  will  meafure  exadtly  the  whole,  and  yet 
eilklof  them  may  be  faid  to  be  a  lefs  Magnitude  in  refpeftofthe  whole  AB,  though 
neither  of  them  do  cxaftly  mcafure  it. 

XXXIX.  Multiples  is  it  greater  Magnitude  in  refpell  of  a  leffer,  when  the  lejfir 
meafure th  the  greater. 

This  isevide.it  from  the  f.rit  part  of  the  laft  Definition,  where  A  B  3  meafureth 
CDe  and  therefore  9  is  Multiplex  to  3 :  So  in  others  as  .2  is  Multiplex  to  3 ;  for  .2 
h  Ita  greater  Magnitude,  and  3  may  be  taken  4  times  from  it,  for  4  times  3  is  1 2,  G  c. 

XL.  Proportion  {or  Ratio)  is  the  mutual  habitude,  or  refpell,  of  two.  Magnitudes 
of  the  fame  kind  according  to  Quantity. 

/V  D  ‘ 


Ti„r  ic  of  one  Number  to  another  Number,  One  Line  to  another  Linfc,  one  Fi¬ 
gure  to  anolr^^e  of the  fame  kind:  But  Quantities  of  divers  kinds  cannot  be 
compared  together  f  as  a  Figure  to  a  Line,  nor  a  Solid  to  a  Superficies,  Crc.  for  that 
they  arc  not  of  one  kind.  Now  if  two  Quantities  be  compared  togethe  r,  the  one  Q..an- 
tity  is  to  the  other  cither  equal,  greater,  or  idler.  An  Example  of  two  Lines,  A  B  and 
CD,  compared  the  one  to  the  oilier,  according  to  fome  certain  refpect  of  greatnefs, 
lelliiefs? or  equality f  Then  let  AB  be  greater  than  CD,  and  contain  it  twice ;  now 
this  habitude  or  refpeft  of  A  B  to  C  D  is  called  Proportion,  ( or  JUije ,) 1  as  mthefirft 
iwoLincs.  Likcw.fe,  if  AB  be  equal  toCD,  as  m  the  feconcl  two  Lines.  Or  ifAB 
be  lefs  than  C  D,  as  in  die  third  two  Lines.  It  is  likewife  the  fame  in  Numbers ,  for, 

C  5  t0  ^  ?  C  Equal t0  Eflna1, 

Compare  <6  to  3  p  it  is  <  Greater  to  Lefs. 

C  4  to  8  )  i  L6Is  to  Greater. 

And  fo  of  any  other  Quantities  of  the  fame  kind.  And  the  Qt.antitlcs  tlms  cOmpared 
together  are  generally  called  the  Terms  of  the  Proportion  o  Kano,  and  of  the  two 
Terms  that  which  is  compared  is  called  the  Antecedent,  whfjEhet  “ 
or  lelkr ;  and  the  fecond,  namely  that  to  which  the  comparifon  Is  made,  19.  called  the 

Confcqucnt,  whether  it  be  equal,  greater,  or  lefs. 

_  _ _ _  .n 


So  if  5c  D^*bc  compared  toS  A  B  ^thenSc  D^is  Antecedent, and  5  A  B  Confequent. 

OO  Cl2*>  C3° 


F  f  2 
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XLI.  Proportion  is  a  Similitude  0/ Ratios. 

That  which  is  here  termed  Proportion,  is  more  rightly  called  Proportionality,  or 
Analogy  3  for  Proportion  commonly  denotes  no  more  than  the  lotto  between  two 

Magnitudes. 


As  if  vou  would  compare  the  Ratio  of  the  Line  A,  which  is  2,  to  the  Line  B  which 
is  f  ami  the  Line  C,  which  contains  6,  to  the  Line  D  containing  3.  either  Proper, 
tion'is  DiipU,  and  may  be  called  double  Ratio.  .  .  , 

So  in  Numbers,  9  to  3,  and  21  to  7,  either  of  which  arc  triple;  for  3  times  3  isy, 
and  a  times  7  is  21 ;  and  this  is  called  triple  Ratio.  '  .  .  ,, 

And  here  note.  That  Proportions  compared  together,  arc  faid  to  be  like;  but  Mag¬ 
nitudes  fo  compared  arc  faid  to  be  equal  one  to  the  othci. 

XLIf  Thofe  Magnitudes  or  Numbers  are  faid  to  have  a  Proportion  (or  Ratio) 
between  them,  which  being  multiplied  may  exceed  one  the  other. 


Let  the  Line  A  be  multiplied  by  what  Number  foever,  as  by  2,  fo  will  it  ^thc  Line 
B  •,  by  3,  and  it  will  be  the  Line  C  3  or  any  other  Number,  as 
quarter %.  between  which  Lines  A,  B,  and  C,  there  is  a  Proport  on  :  0^ 

maining  unmultiplicd,  and  the  other  being  certain  times  multiplied,  (hall  be  greater 

thaSno13to  24  hath  a  Proportion;  for  leaving  24  unmultiplicd,  and  mnltipling  3  by  9> 
you  (hall  produce  27,  which  is  greater  than  24,  &c. 

XL1II.  Magnitudes  are  faid  to  be  in  the  fame  Ratio,  the  fir ft  to  the  ficond, and 
the  third  to  the  fourth ;  when  the  Equimultiples  of  the  Jirjl  and  the 
third ,  being  compared  with  the  Equimultiples  of  the  fecond  and  fourth, 
according  to  any  Multiplication,  either  (together)  exceed  one  the  other, 
are  equal  one  to  the  other ,  or  are  lefs  one  than  th  e  oihet . 

At - i—i  Ei - - - • — 1 - 1 

R 1 — t — 1  Gi - : — t — » 

C,  - 1 - .  FI - V - 1 

D,  — 1  HI - m 

Let  A  B  C  D  be  four  Magnitudes:  Now  if  you  take  the  equimultiples  of  A  and  C, 
the  firft  and  the  third,  (that  is,  if  you  multiply  A  and  C  by  the  fame  Number,)  as  let 
the  Multiplex  of  A  be  E,  and  the  Equimultiplcx  of  C  be  F :  Alfo,  if  you  multiply  B 
and  D,  the  fecond  and  fourth,  by  any  one  Number,  whether  it  be  by  that  by  which  you 
multiplied  A  and  C,  or  by  any  greater  or  lefler  Number,  as  let  the  Multiplex  of  B  be 
G,  and  the  Equimultiplcx  of  D  be*H :  Now  if  the  Equimultiples  of  A  and  C,  be 
both  greater  than  thofe  of  B  and  D;  that  is,  if  the  Multiplex  of  A,  be  greater  than  the 
Multiplex  of  B,  and  the  Multiplex  of  C,  greater  than  the  Multiplex  of  D-,  or  it 
they  be  both  lefs  than  they,  or  both  equal  to  them,  then  are  the  .Magnitudes  A  B,  ana 
C  D,  in  one  and  the  fame  Proportion. 

In  Numbers,  8  to  6  hath  a  Mo,  alfo  4  to  3  hatha  Ratio 3  now  to  fee  whether 
they  be  in  the  fame  Ratio,  fet  them  in  order  as  in  the  Example  3  then  multiply  »  ana 
4,  the  firft  and  third  Terms,  by  3,  and  they  make  24  and  12  ;  alfo  multiply  %  aniH, 
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the  fecond  and  fourth  Terms  of  the  Ratio,  by  the 

fame  and  they  make  18  and  9.  Now  you  fee  24  I  _u 

that  the  triple  of  8,  the  firft  Term,  namely,  24,  rjrjf  8  Third  4 

exceeds  the  triple  of  6,  the  fecond  Term,  18}  and 

the  triple  of  4,  the  third  Term,  12,  exceeds  the  triple  Second  6  Fourth  3 

of  3,  the  fourth  Term,  9  ;  wherefore  the  Numbers  8  ~ y 

ajid  6,  and  4  and  3,  are  in  the  fame  Ratio  3  becaufe  y 

(by  the  firft  part  of  the  Definition)  the  Equimukipliccs  of  8  and  4,  (the  fir  ft  and 
third)  do  both  of  them  exceed  the  Equimukipliccs  of  the  fecond  and  fourth. 

Again,  Take  the  fame  Numbers  8  and  4,  and  multi¬ 
ply  them  by  3  •,  fo  (hall  you  have  24  for  the  firft,  and  12  lz 

for  the  third,  as  before:  Then  for  6  and  3,  multiply  -J  — 

them  by  4,  and  they  produce  24  and  1 2.  Nowhere  you  8  third  4 

fee  that  the  Equimukipliccs  of  8  and  4, the  firft  and  third,  * 

arc  equal  to  the  Equimultiples  of  6  and  3,  the  fecond  Second  6  Fourth  __3 
and  fourth;  wherefore  (by  the  fecond  part  of  the  Dcfigi-  24  12 

lion,)  the  Numbers  given  are  in  the  fame  Ratio. 

Again,  Take  the  fame  Numbers  8,  6,  4,  3,  and  multi¬ 
ply  8 and  4,  the  firft  and  third,  by  2,  whereof  will  come  l6  g 

16  and  8  :  Alfo  multiply  6  and  3,  the  fecond  and  fourth,  — - 

by  3,  whereof  will  come  18  and  9.  Now  here  you  fee,  *trr  °  third  4 

that  the  Equimukipliccs  of  8  and  4,  the  firft  and  third  . 

Terms,  arc  both  of  them  lefs  thin  18  and  9,  the  Equi-  Second  6  Fourth  ^3 
multipliccs  of  6  and  3,  the  fecond  and  fourth  Terms:  i3  9 

Andfo  (by  the  third  part  of  the  Definition)  the  Num¬ 
bers  propofed  arc  in  the  fame  Ratio. 

XL1V.  Magnitudes  that  have  the  fame  Ratio,  are  cabled  Proportional. 


’  If  the  Line  A  have  the  fame  Proportion  to  the  Line  B,  as  the  Line  C  hath  to  the 
Line D;  then  are  the  four  Magnitudes,  A,  B,  C,  D,  called  Proportional. 

Alfo  in  Numbers,  9  hath  the  fame  Ratio  to  3,  as  12  hath  to  4;  fo  thefe  Numbers 
9,3,12,  4,  arc  Proportional:  And  this  likenels  of  Ratio ,  is  called  Proportionali¬ 
ty.  ' 

This  Proportionality  is  of  two  kinds,  either  Continual  or  Difcontinual. 

Continual  Proportionality  is,  when  the  Magnitudes  fet  are  fojoyned  together,  that 
the 

Second,  7  which  is  con-  e  Firft,  T  C  Third. 

r*  fequent  to  <  ?  is  Antecedent  to  thc<^ 

Fourth,  J  the  l  Third,  C  Fifth,  esc. 

So  that  every  quantity  in  this  Proportionality,  is  both  Antecedent  and  Confequent, 
except  the 

Firft,  p  C  Antecedent- >  C  followeth. 

>  Which  is  only  d  p  to  that  which  J 

Laft,  J  t  Confequent  J  C  went  before. 

An  Example  in  thefe  Numbers  16,8,4,2,  1  3  for  what  Proportion  \6  hath  to  8, 
8  hath  to  4,  4  bath  to  2,  and  2  hath  to  1,'  for  they  are  all  in  double  Ratio,  or  Propor¬ 
tion.  And, 


l6l  r  Firft  r 

8/  ^Second  v  s 

4>thc  <  Third  S  is  Antecedent  to  < 

/Fourths 

».J  L  Fifth  J  i 


'  ,  (and  Con-  Vo1 


8>the  \Third. 
4k  ^Fourth. 


Difcon^ 


! 


Book  II. 


•  C  U  R  S  11  S  M  AT  H  E  M  AT  1  C  U  S.  _ _ 

Difcontinual  Proportionality  is  when  the  Magnitudes  arc  not  continually  fet  as 
before  they  were,  but  have  tl.cir  Terms  diftinrt :  As  the  firft  is  Antecedent  to  the  fe- 
rnnd  fo  is  the  third  Antecedent  to  the  fourth.  .  ,  . 

In  Numbers  thus :  As  8  is  to  4,  fo  is  6  to  3  ;  for  either  Propor:  ion  is  duple,  and 
hath  its  own  Antecedent  and  Confequcnt  diltinft  j  8  and  6  being  Antecedents,  and  4 
and  3  being  Confcquents :  And  by  rcafon  of  this  difcontinnance  in  the  Proportionality , 
‘he  quantities  compared  may  be  of  divers  kinds,  as  Superficies  to  Superficies,  Body  to 
Body,  as  in  Lines  and  Numbers. 

XLV  When  of  Etinimu/tiplices  the  Multiplex  of  the  firft  Magnitude  exceedeth 
that  of  the  fecond.  but  the  Multiplex  of  the  third  exceedeth  not  the  Multiplex  of 
the  fourth ;  then  hath  the  firft  to  the. fecond  a  greater  Proportion,  than  the  third 
hath  to  the  fourth. 


Let  there  be  four  quantities,  A,B,  C,  D,  of  which  let  A  the  firft  contain  6,  B  the 
fecond  contain  2,  G  the  third  4,  and  D  the  fourth  3.  Now  take  the  Equimultiples 
of  A  and  C  the  lirft  and  third,  which  let  be  E  and  1*  *,  fo  that  as  Multiplex  E  is  to  A, 
fo  let  Multiplex  F  be  toC,  viz.  triple  i  fo  have  you  18  for  the  Multiplex  of  A,  and 
1 2  for  the  Multiplex  of  C  :  Likewife  take  the  Equimultiplices  of  B  and  D,the  fecond  and 
fourth  Terms,  and  multiply  them  by  fomc  one  Number,  viz.  by  4  •,  fo  have  you  for 
the  Multiplex  of  B  the  fecond,  the  Line  G  8,  and  for  D  the  fourth,  the  Line  H  12. 
Now  becaufe  the  Line  E  18,  Multiplex  of  the  firft,  exceedeth  the  Line  G  8,  Multiplex 
of  the  fecond  •,  and  the  Line  F  1 2,  Multiplex  of  the  third,  exceedeth  not  the  Line  H  12, 
Multiplex  of  the  fourth,  (for  they  are  equal  *)  the  Proportion  of  A  to  B,  the  firft  to 
the  fecond,  is  greater  than  the  Proportion  of  G  to  D,  the  third  to  the  fourth. 

So  likewife  in  Numbers,  take  11  to  2,  and  7  to  3, 
12  14  multiply  1 1  and  7  (the  firft  and  third),  by  2,  fo  (hall  you 

Firft  T7  Third  7  ^ave  22  for  the  Multiplex  of  the  firft,  and  J4  for  the 

J  Multiplex  of  the  third;  and  multiplying  2  and  3,  (the 

c,rn„ j  ,  Fourth  2  fecond  and  fourth)  by  6,  you  (hall  li3vc  1 2  for  Multiplex 

1  -  of  the  fecond,  and  18  for  Multiplex  of  the  fourth.  Here 

12  '  16  you  fee  that  22,  the  Multiplex  of  firft,  exceeds  12,  the 

Multiplex  of  the  fecond  ;  but  14,  the  Multiplex  of  the 
third,  exceeds  not  1 8,  the  Multiplex  of  the  fourth:  Wherefore  the  Proportion  of 
1 1  to  2,  is  greater  than  the  Proportion  of  7  to  3. 


XLVI.  Proportionality  confijleth  of  three  Terms  at  leaf}. 

In  Proportionality  there  muft  of  ncccfiity  be  two  Proportions,  and  each  hath  two 
Terms,  his  Antecedent  and  Gonfequent  *  and  therefore  in  Proportionality  there  arc 
four  Terms,  but  fometimes  one  Term  fupplies  the  room  of  two,  for  in  rc Inert  to  the 
firft  it  is  Confequcnt,  and  in  refpert  to  that  which  followed),  it  is  Antecedent-, 
therefore  three  Terms  at  lcaft  may  fufficc  in  Proportionality,  the  which  are  in  Tower 
four,  and  occupy  the  Room  of  four. 
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r  V,  on  I  Jhpq  A  B  C.  let  us  fuppofe  that  A  hath  to  B  that  Proportion  which  B 
me  tlfe toeSSic  A  »  C,  fet  in  the  lcaft  Number  of  Pro- 


portionality. 


Likewife  in  Numbers, 


S  As  8  to  4,  fo  4  to  2  ?  Cyc 
l  As  9  to  6y  fo  6  to  4  $ 


VI VII  When  three  Magnitudes  are  Proportional,  the  firft  Jha/l  have  a  Duph- 
XLV  '  1  rati Katio  to  the  third  of  that  it  hath  to  the  fecond ;  but  when,  four 
Magnitudes  are  Proportional,  the  firft  JhaU have  a  Triplicate  Ratio  to 
the  fourth  of  what  it  had  to  the  fecond :  And  Jo  always  m  order, 
•  one  more  as  the  Proportion  (ball  be  extended, 

A  ' — - 1 — "  1 


ThisDefinition'is  to  be  tmdcrftood  in  Continual  Proportionality ,  as  if  A,  B,C,  lie 

eafcrAu5derft“ndh.gWoC th£1l  ™ntcclL/"o  know  how  Proportions  may 
be  added  one  to  another ;  for  efterting  whereof,  tins  is  the 

Mntls  the  Antecedent  of  the  one  Proportion  by  the  Antecedent  of  the  other,  the  Number 
induced  (hull  be  Antecedent  of  the  Proportion  which  tontaweth  them  noth.  Llkemje 
mltipll  the  Confequcnt  of  one  Proportion,  by  the  Confequem  of  , he  other  Proper, too; 
mill  Number  nrijing  Jhttllbe  Confluent  of  the  Proportion,  which  fl mil  contain  them 

Ixemple :  If  you  would  add  the  Proportion  which  is  between  4  and  M*"  '* 
B./U,)  to  the  Proportion  which  is  between  9  and  3l  (whidi  is  M 

(the  Antecedent  of  the  firft  Proportion)  by  9,  (the  Antecedent  of  thefeond,)  an 
thereof  will  come  36,  the  Antecedent  of  the  Proponion  you  fcck  for :  Alfo  multi¬ 
ply  j,theConfcquent  of  the  firft  Proportion, by  3,  the  Confequcnt  ot  the 

fecond,  and  thereof  will  come  6,  which  5  lhall  be  Consequent  .to the  4  3«  9 
former  Antecedent  36 ;  and  fo  (hall  the  Proportion  which  is  between  3,5 
aid  6,  (namely  ScxtttpU, )  contain  in  it  the  two  Proportions  given,  , 

namely,  Diipln  and  'IripU.  And  by  this  means  are  they  added  togethet,  ®  3 

and  brought  into  one. 


XLVIll.  Magnitudes  of  like  Katio.  arc  [aid  to  be  Antecedents  to  Antecedents , 
and  ConJetjuoits  to  Cortfequents. 


Thcfc  Magnitudes  arc  laid  to  be  of  like  Ratio,  whofc  An¬ 
tecedents  have  like  refpert  to  their  Gonlcqucnts,  and  whole 
Confequcnts the  like  refpert  to  their  Antecedents;  fo  putting 
four  Magnitudes  A,  B,  G,  D,  if  A  Antecedent  to  B,  be  dou¬ 
ble  toB,  and  C,  Antecedent  to  D,  be  alfo  double  to  D,  tnen 
have  the  two  Antecedents  like  refpert  to  their  n • 

Alfo,  if  B  the  Confequcnt  be  half  of  A,  and  alfo  L)  the 
Coniequent  be  half  of  G  ;  then  the  two  Confcquents  B  ana 
^receive  of  their  Antecedents  A  and  C,  likq  habitude  or 
rtfpett^  and  by  this  Definition,  the  Magnitudes  A,  B,  C,  D, 
are  of  like  Ratio ,  or  Proportion. 


A  B  c  V 


Alfo 
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Curs  us  Mathematicus, 

Antecedents.  Alfo  in  Numbers,  9,  3,  6,  i  i  becaufc  9  the  Antecedent,  is  Triple  to 
3  'his  Confequent,  and  the  Antecedent  6,  is  alio  Triple  to  his  Confe- 
9  .  6  quent  2,  the  two  Antecedents  9  and  6  have  like  refped  to  their  Confc- 

quents  *,  and  becaufc  that  3  the  Confequent,  is  one  third  of  his  Antccc- 
dent  9»  and  2  the  Confequent,  one  third  part  of  his  Antecedent  6,  the 
OwftLms.  two  Confcquents  3  and  2,  receive  alfo  a  like  refpeft  to  their  Antccc- 
dents  :  And  therefore  are  Numbers  of  like  Ratio  or  Proportion. 

XLIX.  Alternate  Proportion  (or  ly  Permutation  )  is ,  when  Antecedent  is  com • 
pared  to  Antecedent ,  and  Confequent  to  Confequent.- 
The  undemanding  of  this  Definition  and  of  the  fix  following,  depend  upon  the  l  ift 
Definition,  and  do  ufe  it  for  a  general  Suppolition,  namely,  to  have  four  quantities  in 
Proportion.  Suppofe  four  Magnitudes  A,  B,  C,  D,  (fuch  as  in  the  figure  of  the  laft 
Definition)  to  be  in  Proportion  :  As  A  to  B,  fo  C  to  Dj  now  if  you  compare  A  the 
Antecedent  of  the  firft  Proportion, 'to  C  the  Antecedent  of  the  fecond,  (as  to  his  Con¬ 
fequent  •,)  and  likewife  if  you  compare  B,  the  Confequent  of  the  firft  Proportion,  as 
an  Antecedent  to  D  the  fecond,  (as  to  his  Confequent ;)  then  fliall  you  havejhe  Mag¬ 
nitudes  in  this  fort,  viz.  As  A  toC,  Antecedent  to  Antecedent ;  fo  B  to  D, Confequent 
to  Confequent :  And  this  is  called  Permutation,  or  Alternate  Proportion. 

In  Numbers  thus, 

Dupla  Dupla  As  1 2  t0  4‘ 

Antecedent  to  Confequent,  either  is  Dupla. 

12  .6  8  .4  Wherefore,  (by  Permutation  of  Proportion ,) 

As  12  is  to  8,  fois  6  to  4.. 

SefquUltcra  Confequent  to  Confequent,  for  either  arc  Sefquilatera. 

L.  Inverfe  Proportion  is ,  when  the  Confequent  is  taken  as  the  Antecedent ,  and  fo  is 
compared  to  the  Antecedent ,  as  to  the  Confequent.  - 
Suppofe,  as  before,  in  the  two  laft  Definitions,  four  Magnitudes  A,  B,  C,  D,  in  Pro¬ 
portion,  As  A  to  B,  fo  C  to  D,  if  you  refer  B,  the  Confequent  of  the  firft  Proportion, 
as  Antecedent  to  A,  the  Antecedent  of  the  firft,  as  to  his  Confequent  j  and  likewife, 
if  you  refer  D,  the  Confequent  of  the  fecond  Proportion,  as  an  Antecedent  to  C,  the 
Antecedent  of  the  fecond  Proportion,  as  to  his  Confequent,  then  fliall  you  have  the 
Magnitudes  in  this  Order :  As  B  to  A,  Confequent  to  Antecedent, fo  D  to  C,  Confequent 
to  Antecedent.  And  this  is  called  Inverfe  (orConverfc)  Proportion. 

So  alfo  in  Numbers, 

9  to  3,  as  6  to  2. 

Triple  Triple  Either  is  Triple  •,  wherefore  comparing  3  to  9,  the  Confequent 
rvA^  of  the  firft  to  his  Antecedent  9 }  and  alio  2,  the  Confequent  of 

f*  2  the  fecond,  to  6  his  Antecedent :  By  this  Converfc  Proportion  it 

SuinripU  Sultriple  someth  to  pafs,  that  as  3  to  9,  fo  is  2  to  0  }  either  of  which  arc 

LI.  Compound  Proportion  is  when  the  Antecedent  and  Confequent  taken  together  as 
one ,  arc  compared  to  the  Confequent  it  felf 


Triple  Triple 
r\A*n>  'na, 
9.36.2 

O'VO  CVVO 

Subtriple  Sultriple 


A  i - 1  .  X>  1 — * — i 


Suppofe  (as  in  the  three  laft  Definitions)  four  Magnitudes,  A,  B,  C,  D,  in  Propor¬ 
tion,  as  A  is  to  B,  fo  C  is  to  D.  If  you  add  A  and  B.the  Antecedent  and  Confequent 
of  the  firft  Proportion,  together,  compare  them,  fo  added,  as  one  Antecedent  to  B,  the 
Confequent  of  the  firft  Proportion,  as  to  his  Confequent  j  and  likewife,  if  you  add  to¬ 
gether  C  and  D,  the  Antecedent  and  Confequent  of  the  fecond  Proportion,  and,  fo  ad- 
ed,  compare  them  as  one  Antecedent  to  D,  the  Confequent  of  the  fecond  Proportion, 
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hie  Confequent,  then  fliall  you  have  the  Magnitudes  in  this  Order  :  As  All  to  B, 
«  'CP  to°D ;  for  either  of  them  is  Tripla  :  And  this  is  called  compoled  (or  com- 

Porlw,m,hc«as°8  to  4/0  6  to  5.  Now  8  and  4,  the  Antecedent  and  Confequent  of 
k  firft  P  otiortion,  added  together  make  12,  which  12  as  Antecedent,  compare  >04, 
thcf«r  rJnt  of  the  full  Proportion,  as  to  Ins  Confequent :  l  ike- 
*  L0|"1f't*"clhcr  5  and  3,  the  Antecedent  and  Confequent  of  the  ic-  8463 
W^d  nronortion,  and  they  make  9,  which  9,  as  Antecedent,  compare  12  4  9  3 

(“f  he  Conferment  of  the  fecond  Proportion,  as  to  Ins  Coniequent ; 
ib  Ihall  V on  have  (by  Compofilion  of  Proportion  ,)  as  12  to  4,  lo  ts  9  to  3  ;  fore... 
ihtr  of  them  is  TripU 

u,  phM  Proportion  is  »•/•<•«  the  Rvecfs, therein  the  Antecedent  exceedetb  the 


ItJU/Ulll  I  . 

CouJeijitCHl ,  is  composed  to  the  Cenjei/uent. 


This  Definition  is  the  Converfc  of  the  former ;  for  in  that  was  ufed  Compofition,  in 

^Simnofe  four  Magnitudes  in  Proportion,  A  H  the  firft,  B  the  fecond,  C  D  the  third, 
a  11T  fourth  then  as  A 1!  to  It,  fo  is  C  D  to  D,  A  B  the  Antecedent  of  the  firft 
l"dU  on  r  xrccdcth  B  the  Confequent  of  the  fame,  by  the  Magnitude  A ;  wherefore 
K  fi  s  o  c  Antecedent  A  It,  above  the  Confequent  B  So  likewife  C  D,  the 
Anteccdcnt  oS  chc  fcroml  Proportion, exceeds  D,thc  Confequent  of the  iame  by  the  Mag- 
Sic  wherefore  C  is  the  Exccfs  of  the  Antecedent  C  U,  above  the  Coniequent  D. 
S  fvmirmmnrc  A  the  Exccfs  of  A  B,  the  firft  Antecedent,  above  the  Confequent 
«rSScS,Tt.oP,iheConfc<luent,  as  to  his  Confequent:  Alfo  if  you  compare  D, 
ihc Excels  of  C 1),  the  fecond  Antecedent  C  D,  above  the  Coniequent  D,  the  Antcce- 
cntio  D,  the  Confequent, as  to  his  Confequent »  then  (ha  l  your  Magnitudes  be  in  this 
Str  As  A  is  10  II,  fo  is  C  to  13  -,  which  is  called  Dilution  of  Proportion. 

So  in  Numbers,  as9  to  6,  fo  tito  8,  cither  Proportion  is  Sf/ftWn/teM :  fhc  Excels 
,fo the  Antecedent  of  tile  firft  Proportion,  above  6,  the  Confequent  of  the  lame,  is  3  s 
the  Fxccfs  of  12,  the  Antecedent  of  the  fecond  Proportion,  cxccc- 
<l«h  8  the  Confequent  thereof,  by  4-  Then  if  you  compare  3,  the  9  6  12  3 

Ewcfs  of  9,  the  fit  ft  Antecedent  above  the  Coniequent,  as  Antcce-  3  ft  4  3 

dm  0  6  ti  e  Confequent  as  to  his  Conqucnt :  And  alfo,  if  you  com- 

pare  a  the  Exccfs  of  1 2,  the  fecond  Antecedent  above  the  Coniequent,  as  Antecedent 

^8,  the  Confequent  as  to  his  Confequent,  you  (hall  have  the  Numbers  m  this  Oi- 

dtt,  by  Divifion  of  Proportion  :  As  3  to  6,  fo  4  to  8 ,  for  etihet  Piopottto.i  is  Sul- 

tinfl.i, 

HU.  Converfc  Proportion  is  when  the  Antecedent  is  compared  to  the  hscefs. where* 
in  the  Antecedent  exceeds  the  Confequent. 

A.  .  B _ . 


As  in  the  former,  fo  in  this,  fuppofe  four  Magnitudes  in  Proportion,  ABthefir^ 
B  the  fecond,  C 1 )  the  i bird,  and  D  the  fourth,  then  will  the  Order  be  •,  As  A  B  to  B, 
foC  D  to  D.  A  B  the  Antecedent  oft  he  fit  ft,  cxceedeth  B,  the  Confequent  of  tl  e  lame, 
by  the  Magnitude  A  *  wherefore  A  is  the  cxcefs  of  the  Antecedent  A  B,  above  the  Con¬ 
fequent  B-  fo  alfo  C  is  the  excels  of  C  D,thc  Antecedent  of  the  fecond,  above  D  the 
Confequent  of  the  lam?.  Now  if  you  refer  A  B,  the  Antecedent  of  tho  luft,  as  ' 
tecedent  to  A,  the  cxcefs  thereof  above  the  Confequent  B,  as  to  his  Confequent:  A  > 
*f  you  compare  CD,  the  Antecedent  of  the  fecond,  as  Antecedent  to  C,  the  exet  ■ 
thereof  above  the  Confequent  D,  as  to  his  Confequent-,  then  fliall  your  Magnitudes 
wmc  to  this  Order,  As  A  B  to  A,  fo  CD  to  C.  And  this  is  called  ConveiC  \\ 
portion.  O  g 
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— '  “  i  7777^^  To  1 2  to  8  :  The  cxcefs  of  9,  the  Antecedent  of 

Ukewife  in  Numbers:  9  j  ftmCj  js  3  .  the  cxcefs  of  12,  the  Antecc- 
the  firft,  above  6,  the  C  f  q  J  at)OVC  th c  conlequcnt  of  the  fame,  is  4.  Now 
x  R  comnire  the  Antecedent  of  the  firlt,  9,  as  Antecedent  to  3,  the  ex- 

9  6  n  8  -thereof  above  6,  thc  Confcquent  as  to  his  Conlequcnt-,  like- 

9  3  12  4  Wife  compare  u,  the  Antecedent  of  the  fccond,  as  Antecedent  to  4, 

_  .  r  1  o  .u  f'nnfeouent  3s  to  his  Conlequcnt  ;  lo  (hull  (accoiding 

Ratio  is  Triple. 


t  ,v  Proportion  of  Quality  is  there  are  take,  wore  Maudes  than  two 

L1V'  T  toe  Order  an/aifo  as  many  Magnitudes  in  another  Order  comparing 
wo  to  two,  being  in  the  fame  Ratio ,  tt  comcth  to  Pafs,  that  as,  in  the 
III  Order  of  Magnitudes,  the  firjl  is  to  the  lafl,  fo,  in  the  fecond  Or- 
<cr  Of  Magnitudes,  is  the  firfl  to  the  lajt.  Or  otherwife  tt  is  a  Com- 
parijm  of  fix  Extremes  together,  the  Mean  Magnitudes  being  taken  a- 
ivy. 


If  there  be  taken  (in  fome  determinate  Order)  any  Number  of  Magnitudes,  forin- 
ftancc  four.  A,  B,  C,  D,  and  in  thc  fame  Order  four  more,  E,F,G,H  ;  then  take 
the  equal  Proportions  by  two  and  two,  As  A  to  B,  fo  E  to  F  ;  As  B  to  C,  fo  F  to  G  *, 
and  as  C  to  D,  foG  to  H. 

JMow  if  A,  the  firft  Magnitude  of  thc  firlt  Order,  be  to  D,  the  laft  Magnitude  of  the 
fame  Order, 

As  E,  the  firft  Magnitude  of  the  fccond  Order,  is  to  H,  the  laft  Magnitude  of  the  fe¬ 
cond  Order  ;  then  is  it  called  Proportion  of  Equality :  As  in  Definition  38. 

Ukewife,  if  you  leave  out  the  mean  Magnitudes  in  cither  Order,  as  B  C  in  the  firft 
Older,  and  F  G  in  the  fccond  Order;  and  compare  thc  Extrcams  of  each  Order  toge¬ 
ther,  then  (by  this  Definition,)  as  A  is  to  D,  in  the  firlt  Order,  fo  fliall  E  be  unto  H, 
in  the  fccond  Order. 

In  Numbers :  Let  there  be  two  Orders  of  Numbers,  27,  9i  *2, 24,  1 5,  in  thc  firft, 
and  9, 3,  *i,  8,  5,  in  thc  fccond  Order;  then  fee  that  all  the  Proportions  taken  by  two 
and  two  be  like,  as  between 

r  r9p  ( ’i~)  r  Trip/*. 

,  J12C  Numbers  of  theJsC  .J4  (Numbers  of  thc  fc- j  S  ub fe fijuit  ertia. 
anaP4C^fft  Order,  and  ]4?an<  cond  Order,  viz..  ^Subduplu. 

(j 5  j  i.W  £  Super tripartiens  quinta. 

Wherefore  (by  this  Definition)  leaving  out  all  the  mean  Numbers  of  each  fide,  you 

may  compare  only  thc  Extrcams,  and  conclude,  that 


As 
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-  r.7,  tl'c  firft  Term  In  the  firft  Order, 

I,  ,  5,  thc  laft  Terra  in  the  fame  Order ; 

So  is  9,  the  firft  Term  in  the  fecond  Order, 

To  5,  thc  laft  Term  in  thc  fccond  Older. 

At,  Pmnortion  of  each  is  S uperejuudrip or tiens  quintas. 

Foru 're  it  is  to  be  minded,  that  there  is  no  necclhty  that  all  the  Pro- 

And  heic  it  is  Numbers  be  fet  in  like  Order,  as  before;  but  it  12  24 

K^VlSficicnt  that  tlic  Proportions  be  the  fame,  and  in  equal  Nutn-  6  •  8 

fa  inCcu?i  row,  whether  in  the  fame  or  in  contrary  Order.  As  in  thefe  «  4 

hers  m  cacn  tow,  anci  24 ,  8,  4,  in  the  fecond  ;  lor 

Kambcts  a,  >  ->  d  (thc  |irll  t0  thc  fccond  of  the  firft  row,) 

So  is  8  to  4  (the  fccond  to  thc  third  of  thc  fccond  row, ) 

Eit„cr  is  in  DiT^P-po^on  :o  And,  ^  ^  ff  } 

So  is  24  to  8  (the  firft  to  thc  fecond  in  the  fccond  row.) 

Where  thc  Numbers  are  not  placed  in  the  fame  Order,  or  Courft  j  >ct  12 
hv  MUility  of  Proportion  ,  (leaving  out  the  means  (S  and  8,)  4 

by  eq«»11  y  A  ,,  t0  2  (t[lc  full  and  laft  of  the  firft  row,) 

So  is  24  to  4,  (the  firft  and  laft  of  the  fecond  row  ;) 

Andfoof  others,  howfoever  placed. 

IV  Ordinate  Proportionality  is,  when  as  the  Antecedent  is  to  the  Conjequent,  Jo 
l  '°  is  the  Antecedent  to  the  Confluent ;  and  as  the  Conjoint  is  to  any  othei, 
fo  is  the  Conjequent  to  any  other. 

At - , - , - ,  ‘  D  I - • - • - • 


For  thc  explanation  of  this  Definition  is  required two .Orders ^of  Magees:  Sup 

tS£k2X££i  “£ “*•<££».  1%  - 

ofBtoC,  as  of  1L  to  F.  And  this  difpofition  of  Proportion,  is  called  Ordinate 
pordonality. 

In  Numbers,  as  thefe,  18,  9, 3,  and  6,  3,  1. 

As  1 8  to  9  (Antecedent  to  Confcquent,)  1 »  0 

So  is  6  to  3  (Antecedent  to  Confcquent. )  9 

Either  is  in  Duplicate  Proportion:  Then,  i 

As  9  (the  Confcquent, 

Is  to  another  Number,  (viz..  3.) 

So  is  thc  Confcquent  3, 

To  another,  namely,  to  Unity.  arrordinK  to 

And  this  ordinate  Proportionality  may  be  extended  as  far  as  y  ■> 
thc  preceding  Definition. 

LVI.  Inordinate  Proportionality  is,  when  as  the  Antecedent  is  to  the  Ct^e^ 
fo  is  the  Antecedent  to  the  Confequent ;  and  as  the  Conjequent  is  to  aim 
tlwr  /n  /v  iinatUpf  to  the  Antecedent . 


thcr,  Jo  is  another  to  the  Anteced 
Firfi  Order. 


Second  Order. 


E  1 - 1  D  • — 1 — 1 

This  Definition  alio  requires  two  Orders  of  Magnitudes  iSupporeCi^Fj!^^1*^ 
the  Antecedent  A  be  to  the  Confequent  B,  as  the  Antecedent  (  . 

G  g  2 
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“is  to  the  ConlcqncntDy  and  let  K  (the  oRifcqncnt  of  the  firfl)  he  to  fomc  other, 
nmclv  to  K  )  as  fomc  other  (namely  F)  is  to  the  Antecedent  C  of  the  fecond  •,  this 
kind  of  Proportionality  is  called  Perturbatc,  or  Inordinate. 

In  Numbers,  9  3 

As  9  to  6  (Antecedent  to  Conlequcnt,)  6  2 

So  3  to  2  (Antecedent  to  Conlequcnt,)  3  6 

Either  Proportion  it  Scfqniahcra:  And, 

As  6  (the  Confequent  of  the  hilt,) 

Is  to  another,  (namely  to  3  •,)  - 

So  is  another,  (namely  6,) 

To  3,  (the  Antecedent  of  the  fecond  Proportion.) 

For  either  is  Dupla/or  double  Proportion. 

I  Ml  J  ike  right  lined  figures  are  finch  ivhofie  Angles  are  equal  one  to  the  other, 
‘  and  ivhofie  fides  about  the  equal  Angles  are  Proportional. 

.  m  the  two  Triangles  A  B  C,  and  D  E  F  *,  if  the  Angle  at  A  be  equal  to  the  Angie 
'  at  1)  and  the  Angle  at  B  equal  to  the  Angle  at  E,  and  the  Angle  at  C  equal  to 
thc  AnRh-  at  F  •  And  alfo,  if  the  fide  AK  have  the  fame  Proportion  to  the  lidcBC, 
as  the  fide  1)1:  hath  to  the  fide  E  F  :  And  alfo,  the  fide  Ii  C  to  C  A,  as  the  lido  E  F  to 
V  D  .•  and  the  lide  C  A  to  A  li ,  as  F  D  to  D  E  y  then  arc  thole  two  1  nanglcs  laid  to 

belike:  And  fo  of  other  figures. 

Hence  follows  this  Proportionality. 

^P,^  rEO  CABtoBCi  CDF.  to  EF 

If  3  a  p  be  equal  to  Then,  a$c  B  A  to  A  (  J> So  is  <D  F.  to  D 1 

O'S  ^BCtoCAj)  y/EF  to  I  I) 


Figure 

XX. 


LVIII.  Reciprocal  figures  are  thofie,  when  in  either  figure  the  Terms  oj  Proportion 
am  Antecedents  and  Confequents  of  Ratio’s. 

As  in  the  two  Parallelograms  A  Ii  C  D,  and  E  F  G  H,  if  the  fide  A  Ii  (an  Antecedent 
of  thc  fir  It  figure)  have  to  the  lide  EF  (a  confequent  in  the  fecond  figure)  mutually 
the  fame  Proportion  (or  Ratio)  as  thc  fide  AG  hath  to  the  fide  A C,  (an  Antecedent 
in  thc  fecond,  to  a  Confequent  in  thc  firft,)  then  arc  thofc  two  figures  in  reciprocal 
Ratio ,  or  Proportion.  .  ,  _  .  .  ,  r.  ,  , 

Some  Authors  put  this  Definition  in  thefe  words ;  Reciprocal  F wares  are ,  when  the 
fuh  s  of  either  be  mutually  Proportional . 


LIX.  A  right  Line  is  fiaid  to  be  divided  by  extreme  and  mean  Ratio,  or  Pro¬ 
portion,  when  thc  whole  is  to  the  greater  part ,  as  the  greater  part  is  to  the 
filler. 

\>  if  the  Line  A  li  be  fo  divided  in  thc  Point  C,  that  thc  whole  Line 

A  li  have  thc  fame  Proportion  (or  Ratio )  to  the  greater  part  A  C, 
as  thc  fame  greater  part  A  C,  hath  to  the  leller  part  C  B;  then  is  that 

_  G  Line  A  li  divided  by  extreme  and  mean  Ratio  in  the  Point  C,  (A  H 

.being  to  A  C  in  thc  fame  Ratio ,  as  A  C  is  to  C  li. ) 

•And  this  Divifion  of  a  Line  is  by  fomc  Authors  thus  defined.  A  Line 
divided  by  Proportion ,  having  one  Mean  and  two  Extremes. 

A 

LX.  The  Altitude  of  any  figure  is  a  Perpendicular  Line,  drawn  from  the  top  of  the 
figure  to  thc  Baj'e  of  t  he  fame  figure. 

Figure  As  thc  Altitude  or  height!)  of  thc  Triangles,  ABC  and  D  L  F,  the  Perpendiculats  A 
XXI.  o  and  I.)  H  arc  the  Altitudes  of  thole  two  Triangles :  And  in  all  the  other  figures, 
as  K  L  M,  thc  Perpendiculars^)  P  are  thc  Altitudes  of  thofc  refpeftive  figures. 
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POST  ZJ  LATE  S,  or  grant  able  Requejis. 


I  linn  any  Point  to  any  Point  to  draw  a  Right  Line. 

As  from  the  Point  A  to  thc  Point  B,who  will  deny,  but  cnlUy  grant, that  a  Right  Lind 
vbc  drawn  ?  lor  two  Points  (howfoever  they  be  let)  are  imagined  to  be  in  one  and 
the  fnne  plain  Superficies  •,  wherefore  from  the  one  to  the  other  there  is  lbme  lhortdt 
diftance,  which  is  a  Right  Line. 

U  p0  produce  a  Right  Line,  finite,  f freight  forth  cent  inn. illy. 


As  to  draw  in  length  continually  thc  Line  A  B,  who  will  not  grant  ?  for  there  is  no 
Magnitude  fo  great,  but  that  there  may  be  a  greater  ^  nor  any  fo  little,  but  there  may 
bealefs :  And  a  Line  being  a  draught  from  one  Point  to  another, therefore  from  thc  Point 
I>  (which  is  thc  end  of  the  Line  A  B)  may  be  drawn  a  Line  to  fomc  other  Point,  as 
toC,  and  from  that  to  another,  and  fo  infinitely. 


III.  Vpon  any  Centre ,  and  at  any  difilanec,  to  dcfcrile  a  Circle. 

As  upon  thc  Centre  A,  and  upon  the  fpacc  A  B,  you  may  defer ibc  thc  Circle  15  C  \  Figure 
and  upon  thc  lame  Centre,  upon  the  dilhnee  A  D,  you  may  delcribc  thc  Circle  D  E  :  XXII. 
Or,  upon  thc  fame  Centre  A,  at  thc  diftance  A  F,  you  may  delcribc  the  Circle  V  G  j  and 
fo  infinitely. 


IV.  All  right  Angles  are  equal  one  to  thc  other. 

Forafmucii  as  a  right  Angle  is  made. by  thc  foiling  ofofte  right  Line  perpendicularly  Flvnrc 
upon  another,  therefore  no  one ‘right  Angle  cam  ,  be  greater  than  another y  neither  do  xxill. 
thc  length  or  Ihortnefs  of  the  Lines  alter  the  greatnefs  ol  thc  Angle.  For  the  right 
Angle  ABC,  though  it  be  made  of  Lines  longer  than  the  Angle  D  E  F  ,  yet  is  that 
Angle  no  greater  than  thc  other  j  for  if  you  let  thc  Point  E  pill:  upon  the  Point  B, 
then  fliall  the  Line  E  D  fall, upon  the  Line  All,  and  the  Line  E  F  evenly  upon  the 
Line  BC;  and  (b  fliall  thc  Angle  DEI;  he  equate  thc  Angle  ABC,  for  that  the 
Lines  which  caufc  them  are  of  like  Inclination. 


V.  When  a  right  Line,  falling  upon  two  right  Lines ,  does  make  on  one  and  the  fame 

fide  the  two  inward  Angles  lefis  than  the  rwo  right  .■ Ingles  ;  then  / hall  thefe 
two  right  Junes  ( being  produced)  meet  on  that  par!  on  which  the  two  .• ingles 
ore  lefis  than  bivo  right  Angles. 

As  if  thc  right  Line  A  B  fall  upon  two  right  Lines,  C  D  and  E  F,  fo  that  it  make  j:jaurc 

the  two  inward  Angles  on  the  one  fide,  namely,  D  I  I  1  and  H  l  F,  lcfs  than  two  right  ^xiv. 

Angles*,  thofc  two  Lines, C  D and  F.  K,  being  extended  on  that  lide,  fhall  at  length 
concurr  in  the  point  D.  Contrariwife,  the  lame  Lines  drawn  in  length  on  the  other 
fide,  where  thc  two  inward  Angles,  A  H  C  and  A  I  E,  arc  greater  than  two  right  An¬ 
gles,  (hall  never  meet,  but  being  extended  on 'that  lide,  the  longer  they  are  drawn 
out,  the  farther  they  fliall  be  diftant  one  from  the  other. 

VI.  Two  right  Lines  include  not  a  Superficies. 

If  the  Lines  A  B  and  AC,  being  right  Lines,  fliould  indole  a  Supci  tides,  they  mull  Fj(7urc 
of  ncccllity  he  joyned  together  at  both  their  ends,  and  the  Superficies  mull  be  be*  XXV. 
tween  therm.  Let  them  be  joyned  together  on  one  fide  in  the  Point  A,  and  ima¬ 
gine  the  Point  B  to  be  drawn  to  the  Point  Cy  then  Hull  the  Line  All  fill  upon 

tlle  Line  AC,  and  cover  it,  and  fo,  being  all  one  with  it ,  can  never  iudofc  a  Su¬ 

perficies. 
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AXIOMS,  Or  things  manifefl  to  Senfe ,  and  ac- 
tyowledged  by  all  Men. 

Things  equal  to  one  and  the  fame  thing,  are  alfo  equal  the  one  io  ,  he  other. 


As  if  tlie  fine  A  be  equal  to  c^jhafTbc^  cqual'the^* onVto° thcl'othcr?1So*itis 

- in  311  °thcr  ^  (ofoae 

kinU)  that  may  be  compared  together. 

A„d  HI te’S'o.*?  to  4  l  Then  B  4  is  equal  to  either  A  or  C,  or  both. 

Tl A^foauK!  A,  and  C,  arc  all  equal  one  to  the  other. 

„  If  to  equal  things  you  add  equal  things,  the  wholes  fl, all  le  equal. 


I', 3  equal  to  CF  ^  fo  that  A E  and  C  F  are  equal.' 


lZ  c  Hie  Line  O  )  hen  are  two  equal  Lines,  B  E  and  D  F,  added  to  two  equal  Lines 
A  H  and  C  U  -  then  '  by  the  Arm. )  mult  the  whole  Line  AE  be  equal  to  the  whole 
Line  C  F  :  And  fo  of  Numbers,  and  other  quantities, 

In  Numbers, 

If  to  A  B - - - — 8 

You  add  B  E - 

The  Summ  is* - - - 1 3  e(lua* t0  A  E. 

Again, 

If  to  CD - 8 

YouaddDF* - -■» - 5  . 

The  SumuTis-— —  >3  equal  to  C  F  ;  fo  that  AE  and  C  F  are  equal. 

III.  from  equal  things  if  you  take  away  equal  things,  the  things  remaining  will  le 
equal.  .  r 

As,  if  from  the  two  equal  Lines,  A  E  and  (F,  you  take  away  two  Lines,  E  B  and  F  L, 
(both  of  them  equal  to  the  Line  G ,)  the  remaining  Lines,  A  Bj  and  G  D,  will  be 
qual. 

In  Numbers, 

If  from  AE— — 13 

You  take  B  E - --5 

There  remains-—— - 8  equal  to  AB. 

Again, 

If  from  C  F - -1 3 

You  take  D  F - — -j5 

There  remains  - -  8  equal  to  C  D ;  fo  that  A 15  and  C  D  arc  equal. 


IV.  // 


rjttI.  Geometrical  DEFINITIONS. _ _ 

,y  Jft,  Unequal  things  you  add  Equal  things,  the  moles  will  le  unequal. 


.  11  equal  to  N  O ;  fo  that  K  L  and  N  O  are  unequal. 


1  1  n  i — ~ — t — — — io 

,  ifihc  lines  KM  and  N  P,  being  unequal,  (for  R  M  is  longer  then  N  P)'f  to 
As  r  Ln.  vnu  add  two  Lines,  L  M  and  O  P,  (either  of  them  equal  to  the  Line  H  ,) 
Ifay,1  the  whole  Line's,  K  L  and  N  O,  (hall  alfo  be  unequal ;  and  KL  longer  than 

’  In  Numbers, 

If  to  KM— - - - ~'1 

You  add  M  L- - 7~  -  , 

Their  Siunm  is  — - > »  c(lual  t0  K  l" 

Again, 

If  to  N  P - *  * 

“Zl_  u  equal  to  N  O ;  fo  that  K  L  and  N  O  are  unequal. 

V.  If  from  Unequal  things  you  take  away  Equal  things,  the  things  Remaining  will 

le  Uni  qual.  unequal,  you  take  away  two  Lines,  M 1.  and  P  O, 

(tath'cif  thcm'equal  to  the  Line  H.)  1  fa?,  the  remaining  Lines,  K  M  and  N  P,  (hall  al- 

In  Numbers, 

If  from  K  L- - - - '8 

You  take  ML- — -  ~L_E  , 

The  Remainder  is - ■*  equal  to  KM. 

Again, 

If  from  NO - '* 

ThcRcmaindcrTs. - M  equal  toNP;  fo  that  K  M  and  N  P  are  unequal. 

VI.  Things  which  are  Double  to  ' one  and  the  fame  thing,  are  Equal  the  one.  to  the 
other. 


If  the  Line  A  B  be  double  to  the  Line  E  F,  and  Uncs  A^  and^CD  are 

Line  k  F  j  then  may  you  conclude  from  *  ^nuantitics/  alfd  not  only  when  they 

<>r  in  whatfooYcr  Proportion  it:  be  of  t* 

greater  inequality. 

In  Numbers, 

From  the  whole  A  B - 18 

Take  the  half  EF  - - -  9 

The  Remainder  is-r - *  9  equal  to  A  0  or  G  ^ 

Again,  • 

From  the  whole  C  D - •' 

Take  the  half  E  F— — - 9  ..  •••  jm.uMvunl 

The  Remainder  is— equal  to  C  H  or  H  D ;  to  that  A  Baud  CD  are  equal. 


Vir  Things 
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Vlf.  Things  which  are  half  of  one  and  the  fame  thing,  ( or  of  things  equal ,)  are  c. 
ijnal  the  one  to  the  other.  f 


If  the  Line  AB  be  half  of  the  Line  EF,  and  if  the  Line  CD  be  alfo  half  of  the 
Line  EF,  then  may  you  conclude  by  this  Mom,  that  the  Lines  A  Band  CD,  are 
equal  one  to  the  other :  Conceive  the  fame  when  quantities  are  cither  Triple,  Qiiadru* 
pic,  or  in  any  Proportion. 

In  Numbers, 

If  from  E  F - 12 

You  take  A  B - —6 

The  Remainder  is - 6,  equal  to  half  E  F. 

Again, 

If  from  E  F - - —  12 

You  take  CD - -_6 

The  Remainder  is - <5,  equal  to  half  E  F  j  fo  that  A  B  and  C  D  are  equal. 

VIU.  Things  which  agree  together ,  are  equal  the  one  to  the  other. 

Things  are  fa  id  to  agree  together,  when  they  are  applied  the  one  to  the  other, 
Figure  or  i^ng  fet  one  upon  the  other,  the  one  cxceedcth  not  the  other  in  any  part. 
XXVI.  y\s  jf thefe  two  Triangles,  ABC  and  DEF, were  applied  the  one  to  the  oth$r, 
and  the  Triangle  ABC  were  fet  upon  the  Triangle  DEF}  if  then  the  Angle  A 
do  juftly  agree  with  the  Angle  D,  the  Angle  B  with  the  Angle  E,  and  the  Angle 
C  with  the  Angle  F :  And  alfo  the  Line  AB  do  juftly  fall  upon  the  LineDE, 
and  the  Line  A  C  upon  the  Line  E  F,  and  A  C  upon  D  F }  fo  that  there  is  a  juft 
agreement  in  all  the  Parts.  Then  may  you  conclude  the  two  Triangles  to  be  equal. 
The  Convcrfc  of  this  Axiom  is  true  in  right  Lines  and  Angles,  but  not  in  figures 

unlefs  they  be  like. 

Moreover  Magnitudes  are  faid  to  agree,  when  the  parts  of  the  one,  being  applied 
to  the  parts  of  the  other }  they  fill  up  an  equal  (of  the  fame)  fpacc. 

IX.  Every  Whole  is  greater  than  its  Part. 


As  the  whole  is  equal  to  all  its  Parts  taken  together,  fo  is  it  greater  than  any  one 
Part  thereof.  As  if  the  Line  GB  be  a-part  of  the  Line  A  B,  then  by  this  Axiom  you 
may  conclude,  that  the  whole  Line  A  B,  is  greater  than  the  part  thereof  C  B  :  And  this 
is  general  in  all  things. 

In.  Numbers, 

The  whole  Line  A  B  i$* — : — 

The  Part  A  C  is- - - — -1 1 

The  Part  C  Bis - - -  7 

Their  Summ - -  1 8  equal  to  A  B  the  whole. 

X.  Every  Whole  is  equal  to  all  its  Parts  taken  together. 


If  the  whole  A  B,  be  divided  into  three  (or  any  other  Number  of)  unequal  Parts, 
as  into  A  C,  C  D,  and  D  B  :  I  fay,  that  all  the  Parts,  A  C,  C  D,  and  D  B  arc  ccpial  to 
the  whole  Line  A  B. 


224 


In 


Patti.  _ " 

In  Numbers, 
if  the  whole  Line  A  B,  be  - 
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if  the  whole  Line  A  B,  be - 'i8 

(AC,  be  -  # 

let  the  Parte' CD, be  -it 

LC  £  D  B,  be -  9  . 

The  Summ  of  the  Part  is  "i*  equal  fo  fhe  whole  A  B. 

f 1 tilu  figure' E?f!  G,  H,  the  length  of  the  Parallelogram,  E  F,  were  divided  p.gurd 
Snppofe  in  tins  b  ’  d  L  p  an(i  the  fide,  or  breadth  £  G,  were  alfo  XXVIL 

into  three  unequal 1  E  Mf  M  n|  and  N  G :  If  Lines  be  drawnfrom  K, 

divided  into  dth  l p  H  1  and  alfo  other  Lines  through  the  Lcunts  M,  and  N, 

ind  I’ |Pr  e  Tides  EG,  and  F H.  The  Parallelogram  E,  F, Q, H,  fliall  by  thofe  Pa- 
Parallel  (o  tncl It  0  n|ne  unequal  Parallelograms,  viz.,  into  the  Parallelogram, 

JpaT'sj! V,  X,  and  Z,  all  which  together  are  equal  tothe  whole  Parallelogram, 

E’f,,0iHmhPrs  let  the  length  EF  be  20,  and  the  breadth  EG  itf,  and  let  the  length 
I"  i’nto  F  K  7  K  L  8,  and  L  F  S,  all  which  together  make  20. 

EFAfe  Teufle  keadth  EG*  containing  .6,  be  divided  into  E  M  5,  M  N  7,  and  N  G  4, 

making  in  all  » *•  .  f  h  parallelogram  E  F  20,  being  multiplied  by  the 

JXF&  vJiTl  contKo  Whether  Perches,  Yards,  Feet,  Inches,  or  whar. 

Meafure*  foever.  Now, 


The  Paralle¬ 
logram 


Equal toEF  20,  multiplied  by  EG  ,<S ;  and  therefore  all  the  Parts  together  are  equal 
tothe  whole,  according  to  the  Axiom. 

Of  T%0  POSIT  IONS,  &c. 

T  T  Arina  laid  down  the  Principles  of  Geometry,  confifting  of  DefMiims,  PoftuUw, 
Kgrantable  Truths,)  Mom.,  (or  Sentences  proved)  next  follow  the  Propc 

fitions.  .  , 

Propofitions  are  of  two  kinds : 

The  one  is  called  a  Theorem . 

1  1 Is^aTropofition  which  fcarchctb  out,  and  demonftrateth  the  Propmy  or 

felmr  lienVe  •  wherein  is  only  fpecnlation  and  contemplation  of  Mind,with- 
hfon  of  toe  figure .  wherein  1  y  lQ  ^  firft  propofition  f0|i0Wjn&)  which  is, 

out  Operation  or  6  J  J  ,y  me  ,m  other,  the  fidei  fokended  under  the 
If  mo  A, file,  of  tm>  Tragic, JeeiM  "«  a  We* :  For  it  is  required 

W".  ^'l^^tw/nhm  hv  reafon  and  d"  nonftration,  that  the  Tides  of  the  one 
T IE Sin? £  t  al  Anglcs'of  the  other  Triangfe,  (hall  be  equal  one  to 
the  other,  without  working  or  doing  of  any  thing,  and  ever, ’Theorem  aterhed.- 
monflration  is  cleared,  concludes  either  with,  which  1/  tmfoffibU,  Or,  which  11  cm 
tmy  ,0  the  Hyfothtfit,  Or,  (and  that  for  the  molt  part)  tehteh  mu  to  he  demmftrtttd, 
or  proved. 
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Tl"  A  PrM 7m  is  a  Trw fSHo»  which  requireth  fomcaftion  or  doing,  as  to  make  fome  ft- 
J VJ  Hivide  fomc  figure,  to  add  or  fobtraft  one  figure  to  or  from  another,  to 

„  figure  within  another,  to  circumfcribe  one  figure  about  another,  to  di- 
t  !  *  equally>r.  as  the  firft  Problem  in  this  Book  is,  To  di. 

lil'uK fZh^ZoodpJtt,  rend  a,  Right  A&,  This  is  a  Problem,  for  it 
remiiresitmething  to  be  done,  namely.  To  divide  o  Right  Lm  mo  two  <Vml  Pm, 
lt\ht  Jngles.  And  at  the  clofe  of  every  Troblem  is  faid,  Which  teas  reared  to  be 

l\lACoroH*ry  is  a  Confefary  or  fome  confequent , Truth,  gained  from  a  preceding 

IV^T^ira  Demonltration  of  fome  premife,  whereby  the  proof  of  the  thing  in 

V^hfckl^nfs  sl  Gloft  or  compendious  Expofitlon  of  a  preceding  Propofition, 


SECT. 


ft 


■i 


SECT.  II. 

Geometrical  THEOREMS. 

rr  1  A  13  C  an  d  ACB,  of  a  Triangle  ABC,  be  equal  the  one  to  the 
1  J He  Su/cs  Aft  anti  \C,  Jub tended  under  the  equal  Angles,  J hall  alfo 

le  equal  <»ie  to  the  other.  . 

rMion  TF  the  Sides  be  not  equal,  let  one  be  bigger  than  the  other :  f.ippote  h  A  Figure 
CwJhH'.lw. T  ^  than  c  Aj  makc  B  D  ccjual  to  C  A,  and  draw  the  Line  CD.  j. 

„  a  In  rhe  Triangles  D  B C  and  A  C  B,  bccaufc  B  D  is  equal  to  C  A,  and 

*Tlri  on  ,on  H  Angle  1)  RC  equal  to  ACB,  the  Triangles  DBG  and 
fpcthaUte  equal  the  one  to  the  other,  ink,  a  Part  equal  to  the  Whole.  Which  u  w;- 
i;  ri  FI  i  P.6.  .  Corollary. 

Hence  k  follows,  That  every  equiangular  Triangle  is  alfo  equilateral. 

„  un  aRkht  Lhte  Aft,  (landing  upon  a  Right  Line  CD,  ntakelh  the  Angles 
ABC  and  A B  D,  it  maketh  cither  two  Right  Angles,  or  two  Angles  equal 
to  two  Right  Angles. 

cMwn.fP  the  Angles  A  BC  and  ABD  be  equal,  then  they  make  two  Right  An-  Figure 

A  glcs  j  it  unequal,  then  from  the  point  B,  let  there  be  eicdtcd  a  1  crpen-  11. 

Ikmorifiration. ^ 'bcca'ii le ^thc  Angle  ABC  is  greater  than  a  Right  Angle  by  the  Angle 
ABE-  and  the  Angle  ABD  Idler  than  a  Right  Angle,  by  the  Angle  ABB;  therefore 
Ml  the  Angles  ABC  and  AB  D  be  equal  to  two  Right  Angles:  for  BE  being  per- 
S-Sar  o  C  D,  the  Angles  E  B  C  and  E  B  D  arc  Right  Angles ;  but  ABC  is  more 
S  id  t  Angle  by  the  Angle  EBA,  and  ABD  lo  much  left;  therefore  the  two 
Angles  ABC  and  A  B  D  are  equal  to  two  Right  Angles.  Which  was  to  be  dcmnflratcd 
End. El.  Lib.  i.P.  CL  . 

Corollaries. 

j  Hence  If  one  Angle  A  B  D  be  right,  the  other  ABC  is  alfo  right ;  if  one  be 
acute,  the  other  is  obtufc  ;  and  lo  on  the  contrary. 

2.  If  more  right  Lines  than  one  Hand  upon  the  lame  right  Line,  at  the  fame  point , 
all  the  Angles  they  makc  fliall  be  equal  to  two  Right  Angles. 

3  Two  Right  Lines  cutting  each  other,  make  Angles  equal  to  four  Right  Angles. 

4.'  All  the  Angles  made  about  one  Point,  make  four  Right  Angles.  Corot.  2. 

HI.  If  to  any  Right  Line  AB,  and  a  Point  therein  13,  two  Right  Lines,  not  drawn 
from  the  fame  Side,  do  make  the  Angles  ABC  and  ABD  «  each  Side 
equal  to  two  Right  Angles,  the  Lines  C  13  and  B  D  Jhall  make  one  str eight 
Line. 

Ccftrndion. ¥  F  you  deny  it,  let  C  B  and  B  D  makc  one  Right  Line.  Figure 

IhnonJlrLm  If  lb,  then  (hall  the  Angles  A  BC  and  ABF  be  equal  to  two  Right 
Ingles  3  and  ccjual  to  A  B  C  and  A  B  l ).  Which  is  abJnU  Lucl.  El.  L.  1 .  P.  1 4. 

IV.  If  two  Right' Lines,  A  13  and  C  D,  cut  t  hrough  one  another,  then  are  the  Angles 

which  are  "oppose,  viz.  C  E  B  and  A  E  D,  equal  one  to  the  other, 
htomflrwon.  T70R  the  Angles  A  E  C  and  C  E  B  arc  equal  to  two  Right  Angles ,  and  Figtfro 
t  they  arc  alfo  equal  to  A  E  D  and  D  E  B  :  therefore  C  E  B  is  equal  to  ]Vl 
AE  D,  \\%icl)  was  to  be  dunouft rated  Eud.  El.  L.  1,  P.  *  S* 

V.  The  greater  Side  AC  of  every  Triangle  ABC  fub  tends  the  great  eft  Angle 

ABC. 

Cjgruhw  pKom  A  C  take  away  A  D  equal  to  A  B,  and  joyn  B  D. 

Dcmsftf Itwn.  Then  is  the  Angle  A  D  B  equal  to  A  B  D :  But  A  D  B  is  greater  than  f  jg,Jre 
C  therefore  AB1)  is  greater  than  C:  Therefore  the  whole  Angle  ABC  is  greater  y. 

b  11  h  z  than 
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"than  C.  After  the  "dime  manner  may  he  proved  A  If  C  to  be  greater  than  A.  muh  w.„ 
to  be  ilemotiJlriUtcl.  Eud.  El.  E.  1  ■  !’■  1 

VI.  In  every  Triaufje  ABC,  under  the  grenlefi  Aug/e  A,  is  Jnltcndcd  the  pea. 
teft  Side  B  C. 


nlfo  againlt  the  Hypotht/it :  Wlicr 
fame  manner  B  C  greater  than  A  C. 


Which  wtis  to  he  demonftrated.  End.  El.  L.  i.  P.  19, 


VII  If  a  Rkht  Line  EE,  filling  upon  two  R/pht  Lines ,  A  B  and  CD,  flail  make 
the  outward  Anifc  AGE  of  the  -one  Line,  etpual  to  C  H  G,  the  inward  and 
oppofite  Anile  of  the  other  on  the  fame  Side ;  or  make  the  inward  Angles  m 
the  fame  Side  A  G  H,  and  C  H  G,  e qual  to  two  Right  Angles,  then  are  the 
Right  Lines  A  B  and  CD  Parallels. 

lhScronJ4,lUc»ll  Uic  AnsksAO  H  C  H  (i  .re  «|ual to  l.o  RjEl't  A"Elcs.  fw 
they  are  equal  to  AG  H  and  KG  H  ;  thence  is  CH G  equal  to  EG  H,  and  therefore 
arc  A  B  ami  C  D  parallel.  Which  was  to  he  demonstrated.  End.  El.  I ■ .  1 . 23. 

VIII.  Of  any  Triangle  ABC,  one  Side  B  C  being  drawn  out  the  outer  Angle  A  CD 
(hall  he  equal  to  the  two  inward  and  oppoftte  Angles  A  and  B;  and  the 
three  inward  Angles  of  the  Triangle  ACB,  CAB,  and  ABC,  Jhall  he 
equal  to  two  Right  Angles. 

,  ConJlruRiominKom  C  draw  the  Line  C  E,  parallel  to  A  B. 

Dcmonpratton.  Then  I  fry,  that  the  Angle  B  A  C  is  equal  to  the  Angle  A  C  E,  and 
the  Angle  A  B  C  is  equal  to  the  Angle  E  C  D ;  therefore  the  Angles  BAG  and  ABC  to- 
aether,  arc  equal  to  the  Angles  ACE  and  E CD,  that  is,  equal  to  the  whole  Angle 
ACL):  For  the  Angles  ACL)  and  ACB  together,  are  equal  to  two  Right  Angles; 
therefore  the  Angles  A  B  C,  B  A  C,  and  ACB  together,  are  equal  to  two  Right  Angles. 
Which  wat  to  he  dtmonft rated.  Eud.  El.  L.  i.  P.  32. 

Corollaries. 

1.  The  three  Angles  of  any  Triangle  taken  together,  arc  equal  to  the  three  Angles  of 

any  other  Triangle,  taken  together.  From  whence  it  follows, 

2.  That  if  in  one  Triangle,  two  Angles  ( taken  fcvcrally,  or  together  )  be  equal  to 

two  Angles  of  another  Triangle  (taken  fcvcrally,  or  together)  Then  is  the 
remaining  Angle  of  the  one  equal  to  the  remaining  Angle  of  the  other.  Ill 
like  manner,  if  two  Triangles  have  one  Angle  of  the  one,  equal  to  one  Angle 
of  the  other,  then  is  the  Summ  of  the  remaining  Angles  of  the  one  Triangle, 
equal. to  the  Summ  of  the  remaining  Angles  of  the  other. 

3.  If  one  Angle  of  a  Triangle  be  Right,  the  other  two  are  equal  to  a  Right :  Like- 

wife  that  Angle  in  a  Triangle  which  is  equal  to  the  other  two,  is  a  Right 

4.  When  in  an  Ifcofcelcs  Triangle  the  Angles  made  by  the  equal  Sides  arc  Right,  the 

other  two  upon  the  Bafe,  are  each  of  them  half  a  Right  Angle. 

5.  One  Angle  of  an  Equilateral  Triangle  makes  two  third  parts  of  a  Right  Angle. 

lor  y  of  two  Right  Angles  is }  of  one. 

t  Scholium.  _ 

By  help  of  this  Thrcorcm  you  may  know  how  many  Right  Angles,  the  inward  and 
outward  Angles  of  a  Right-lined  Figure  make ;  as  may  appear  by  the  two  next  lol- 
lowing  Theorems. 


IX.  All 
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\\  Mi  the  .  Ingles  of  si  Right-lined  Figure  together ,  make  twice  as  many  Right 
Angles,  Mating  hour,  as  there  are  Sides  of  the  Figure. 

V  Rom  any  Point  within  the  Figure  let  Right  Lines  be  drawn  to  all  the  Angles  of  the  Figure 
r  i< ii’i.i tv  which  /lull  rcfolve  the  Figure  into  lb  many  Triangles  as  there  arc  Sides  ot  ^ 
thr  Fis’inv  ■ 7  Wherefore,  whereas  every  Triangle  affords  two  Right  Angles,  all  the  1  ri¬ 
fles  taken  together,  will  make  up  twice  as  many  Right  Angles  as  there  are  Sides ; 

Bnr  the  An-lcs  about  the  Point  within  the  Figure  make  up  four  Right  Angles:  1  hctc- 
fnre  If  from  the  Angles  of  all  the  Triangles  you  take  away  the  Angles  which  are  about 
the  laid  Point,  the  remaining  Angles  (which  make  up  the  Angles  of  the  Figure)  will 
make  twice  as  many  Right  Angles  (abating  Four)  as  there  are  Sides  of  the  Figure. 

Which  teas  to  he  demon  prated. 

Corollary. 

Hcncc  all  Right-lined  Figures  of  the  lame  Species,  have  the  Summs  of  their  Angles 
qual. 

X.  All  the  outward  Angles  of  any  Right  lined  Figure ,  taken  together ,  make  up 

Four  Right  Angles. 

TOR  all  the  fcvcral  inward  Angles  of  a  Figure,  with  the  feveral  outward  Angles  of 
f  of  the  lame,  make  two  Right  Angles;  theforc  all  the  inward  Angles,  together  with 
all  the  outward,  make  twice  as  many  Right  Angles  as  there  are  Sides  of  the  Figure: 

Fur,  (as  it  was  now  file  wed,)  all  the  inward  Angles,  with  four  Right  Angles,  make 
twice  as  many  Right  Angles  as  there  arc  Sides  ot  the  Figure ;  therefore  the  outwatd 
Angles  arc  equal  to  four  Right  Angles.  Which  was  to  be  demonjhated. 

Corollary.  . 

All  Right  lined  Figures,  of  whatfoever  Species,  have  the  Summ  of  their  outward  An¬ 
gles  equal.  % 

XI.  In  every  Parallelogram  ABCD,  the  Complements  DO  and  G B,  0/  thofe 

Parallelograms  HK  and  FI,  which  ft  and  about  the  Dthmetre  A  C,  are  e* 
qual  one  to  the  other.  ’ 

Dtmiliratiou.'COnfmttdt  as  the  Triangle  ACD  is  equal  to  the  Triangle  ACB,  and  Figure 
i  die  Triangle  AG  H  to  the  Triangle  A  G  E;  and  alio  the  Triangle  X. 
GCF.to  the  Triangle  G  C I ;  therefore  the  Parallelogram  DG  is  equal  to  the  Paralle¬ 
logram  BO.  Which  was  to  be  dcmonjl rated.  Eud.  El.  L.  1.  P.  43* 

Xlf.  In  Right-angled  Triangles  B  AC.  the  Square  BE,  which  is  made  of  the  Side 
B  C,  that  fubtendeth  the  Right  Angle  B  A  C,  is  equal  to  both  the  Squares 
BG  and  CM,  which  arc  made  of  the  Sides  A  B  and  AC,  which  contain 
the  Right  Angle. 

ConfiruUion.fOin  or  draw  the  Lines  AD  and  AE,  and  by ; the  Point  A  draw  the  l.inc 

I  AM,  parallel  to  EC.  . 

Dumfi ration.  Bctuufc  the  Angle  DBG  is  equal  to  the  Angle  F BA,  add  to  them  Figure 
the  Apple  A  B  G,  common  to  them  both  ;  then  is  the  Angle  A  B  D  equal  to  l*  B  C :  More-  At- 
over,  A  B  is  equal  to  F  B,  and  B  D  to  BC ;  therefore  is  the  Triangle  A  B  D  equal  to 
the  Triangle  F  B  C :  But  the  Parallelogram  B  M,  is  equal  to  the  Triangle  A  B  13 ;  and 
the  Parallelogram  BG,  equal  to  the  Triangle  F'B  C;  (  for  G  A  G  is  one  right  Line  by 
the  14  P.  1.  Tib.  End. )  Therefore  is  the  Parallelogram  B  M  equal  to  the  Square  BG; 
and  by  the  frmc  way  of  argument,  the  Parallelogram  C  M  is  equal  to  the  Square  CH; 
therefore  is  the  whole  Square  BE  equal  to  both  the  Squares  BG  and  BH.  U  huh  was 
to  l>c  dcnionjl rated.  Eucl.  El.  L.  1 .  P.  4?* 

Scholium. 

This  moft  excellent  and  11  fe full  Theorem,  hath  deferved  the  Title  of  Pythagoras  his 
Theorem,  bccaufe  lie  was  the  Inventor  of  it;  and  for  that  by  help  ot  it,  the  Ad¬ 
dition  and  Subtraction  of  Squares,  Circles,  &c.  and  many  of  the  Problems  in  this 
Book  are  by  it  demon  ftrated. 

The  f>/ci’oi)t(r  Theorem  illHprated  in  Numbers. 

Let  the  Side  AB  of  the  Triangle  ABC  be  28,  the  Side  AC  21,  and  the  Side  BC  35  V 
1  fry  that  the  Square  BE,  made  of  the  Side  BC35>  is  equal  to  the  Squares  BG  and 
c  Hj  made  of  the  Sides  B  A  28,  and  A  C  2 1 . 

The 
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Book  II. 


The  Multiplication  of  the 
Side  AC  21,  in  it  fclf. 


2  1 
2  1 
2  1 

4  2 

4  4  1  The  content  of  the  Square  C  H. 


The  Multiplication  of  ihe( 
Side  A  B  28,  in  it  fclf. 


28 
2  8_ 

224 

784  The  content  of  the  Square  13  G* 


The  Multiplication  of  the 
Side  BC  35,  in  it  fclf. ' 


3  5 

3  l 
1  7  % 
tQS 

1225  The  content  of  the  Square  BE. 


C  H  4  4  1 

BG_7_8_4 

1  2  2  $  The  Summ  of  the  two  Squares  B  G  and  C  H, 
equal  to  the  Square  B  E. 

XIII  If  the  Square  iMrk  upon  one  Side  B  C  of  a  Triangle,  be  equal  to  the  Squares 
marie  of  the  other  two  Sides  of  the  Triangle  A  B  ami  AC;  then  the  Me 
13  A(y>  comprehended  under  thofe  other  two  Sides  of  the  Triangle  A 13 
and  A  C,  is  a  right  Adgle . 

Figure  Conftriittion.Y SRav*to  the  Point  A,  in  the  Line  C  A,  a  perpendicular  Line  DA,  111a- 
XII  U  king  A  D  equal  to  A  B,  and  join  C  D,  ■  . 

Demon  fir  at  ion.  Now  fornfmuch  as  the  Line  DA  is  equal  to  AB,  the  jquare  made 
of  the  Line  D  A,  is  equal  to  the  Square  of  made  the  Line  A  B:  Put  the  Square  of  the 
Line  AC  common  to  them  both.  Wherefore,  the  Squares  of  the  Lines  D  A  and  AC, 
arc  equal  to  the  Squares  of  the  Lines  B  A  and  A  C :  But  (  by  the  foregoing  1  hcorcm ) 
the  Square  of  the  Line  D  C  is  equal  to  the  Squares  of  D  A  and  A  C,  for  that  the  Angle 
DAC  is  a  Right  Angle;  and  the  Square  of  BC  is  (by  fuppoiition  I  equal  to  the 
Squares  of  A  B  and  A  C  :  Wherefore  the  Square  of  DC  is  equal  to  the  Square  of  BC, 
and  the  Side  D  C,  equal  to  the  Side  B  C.  And  forafmuch  as  A  B  is  equal  to  A  L),  and 
A  C  is  common  to  them  both  ;  therefore  thefe  two  Sides  D  A  and  A  C,  arc  equal  to 
B  A  and  C  A,  the  one  to  the  other,  and  the  Bafe  C  D  is  equal  to  the  Bale  B  C ;  where¬ 
fore  the  Angle  DAC  is  equal  to  B  A  C :  But  the  Angle  D  AC  is  a  Right  Angle,  where¬ 
fore  alfo  B  A  C  is  a  Right  Angle.  Which  was  to  be  demon fl ratal.  End.  El.  L.  1.  P.  4<h 

XIV.  In  obtufe  anile  d  Triangles  ABC,  the  Square  that  is  made  of  the  fide  A  C, 
fubt ending  the  obtufe  Angle  A  13  C,  is  greater  than  the  Squares  of  the 
(ides  BC,  and  A  13,  that  contain  the  ohluje  Angle  ABC,  by  a  double 
rett angle  figure  D  M,  compojed  of  one  of  the  Jtdes  C  B,  which  ate  about 
the  obtufe  Angle  A  13  C,  on  which  Jtde  {being  produced,)  the  Perpendicu¬ 
lar  AY)  falls,  and  under  the  Line  B  D,  taken  without  the  Triangle , 
from  the  Point  on  which  the  Perpendicular  A  D  falls y  to  the  obtufe  Angle 
A  13  C. 

X  nr  Confl  r  nil  ion. T~?U  fl  upon  the  (ides  A  C,  A  B,  and  C  B,  deft  ribc  the  Squares  C  G,  A U 
JP  and  C  R,  and  draw  out  the  Side  C  13  :  1  hen  from  the  Point  A,  let  fall 
a  Perpendicular  to  the  lido  C  B,  extended  in  D,  and  continue  it  to  S. 

Dtnmjir.aion  :  I  lay,  that  the  Square  C  G  fubtending  the  obtufe  Angle  B,  is  equal 
to  the  Squares  A  L,  and  B  R,  by  twice  the  rcdtunglc  D  M. 


For 
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he  Squares  of  ^  c  B,  B  A  D,  and  twice  the  Paral.  DMf  arc  0,1  c<luaJ' 

jq  C  B,  A  B,  and  twice  the  Paral.  DM  J 

Scholium. 

mcc  the  Tides  of  any  obtufe  angled  Triangle  ABC  being  known,  the  Segment  B  1> 
repted  between  the  Perpendicular  A  D,  and  the  obtufe  Angle  ABC,  as  alfo  the 
niicular  it  fclf  A  D,  fhall  be  caiily  found  out. 

Illuftration  in  Numbers. 

AC  be  20,  A  B  14,  and  CB  10;  then  is  the  Square  of  A C  400,  of  A  B  1 96  , 

1  joo:  Take  the  Square  of  AB  1  sxS,  and  the  Square  of  .CB  100,  in  all  296,  out 
the  Square  of  A  C,  and  there  will  remain  104,  for  twice  the  re&angle  figure 
*5,  the  half  whereof  is  52  for  B  D  M  S.  Divide  this  52  by  C  B  10,  and  thence 
ime  5^,  for  the  fide  of  the  rettangle  B  D ;  and  fo  having  A  B  and  B  D,  the  P11- 
ular  A  D,  may  be  found  by  the  Theorem  laft  before  going,  47  £,tcl- 

rn  acute  angled  Triangles  ABC,  the  Square  made  of  the  fide  A  B,  ftbten - 
ding  the  acute  Angle  ABC,  is  lefs  then  the  Squares  made  of  the  Jtdes  . 

A  C  and  B  C,  comprehending  the  acute  Angle  A  C 13,  by  a  double  rettan- 
gle  contained  under  one  of  the  J ides  B  C,  which  are  about  the  acute  Angle 
A  B  C,  on  which  the  Perpendicular  A  D  falls,  and  under  the  Line  CV),  ta¬ 
ken  within  the  Triangle ,  from  the  Perpendicular  A  D,  to  the  acute  Angle 
A  C  B. 

Bim.  1  1  Pon  the  fides  A  B,  A  C,  and  C  B,  deferibe  tire  refpeftive  Squares  A  L»  Figure 
LI  A  F,  and  B  G,  and  from  the  Point  A,  let  fall  the  Perpendicular  A  H,  XIV. 

;  the  fide  BC  in  the  Point  D.  .... 

yflratm ;  1  fay  that  the  Squares  of  the  fides  A  C  and  B  C,  comprehending  the 
,ngle  A  C  B,  are  greater  than  the  Square  of  A  B,  oppofite  to  the  acute  Angle  A 
f  twice  the  re&anglc  D  G,  for 

/  A  C  and  B  C  S 

uares  ^  q’  ^  D^nd  twice  the  Paral.  GD,(  are  al1  ccluaI* 

CAB  and  twice  the  Paral.  D  G.  ) 

Corollary. 

ce  the  fides  of  any  acute  angled  Triangle,  A  B  C,  being  known,  you  may  find 
t  fegment  D  C,  intercepted  between  the  Perpendicular  A  D,  and  the  acute  A11- 
P  B  j  as  alfo  the  Perpendicular  it  felf  A  D. 

>  Illuftrarton  in  Numbers. 

1  AB  be  13,  AC  15,  and  BC  14 i  then  will, 


The  Square  of 


r  A  B  be  1 69’ 
^  AC  be  225. 
.  C  B  C  be  196. 


akcAB  169,  from  AC  and  BC  225  and  196,  that  is  from  421,  and  there  will 
tin  252,  for  twice  the  Parallelogram  DO  ;  wherefore  DG  will  be  i2<5,  which  di- 
by  BC  14,  and  thereof  will  come  9  for  DC  j  from  whence  it  follows,  that  A 
-tqual  to  the  Root  of  225,  want  the  Square  of  CD  9  Which  is  81,  that  is  144  V 
•Ik  Square  Root  is  12  for  the  Perpendicular  A  D. 

In  a  Circle  E  A  B  C,  equal  right  Vines  A  C  and  B  D  are  equally  diftant 
from  the  Centre  E,  and  right  Lines  A  C  and B  D,  which  ate  equally  di- 
",  ft  ant  from  the  Centre ,  are  equal  among  themfelves. 

jMfiow.URom  the  Centre  E,  draw  the  Perpendiculars  E  F  and  E  G,  which  will  Figure 
-T  bifed  the  Lines  A  C  and  B  D  joyn  alfo  E  A  and  E  B.  XV. 

Dtrmifiration :  I  fay  1 .  A  C  is  equal  to  B  D,  therefore  A  F  is  equal  to  B  G ,  but  al- 
E  A  is  equal  to  E  B  ^  therefore  the  Square  of  F  E,  is  equal  to  the  Square  E  A, wanting 
Square  A  F  ;  equal  to  the  Square  of  B  G  j  and  therefore  E  F  and  E  G  are  equal, 
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1  F  F  is  equal  to  E  G,  therefore  the  Square  of  A  F  is  equal  to  the  Square  E  A,  wan- 
tina  the  Square  of  E  F,  equal  to  the  Square  of  EB,  wanting  the  Square  EG:  And 
therefore  AFis  equal  to  BO;  and  con&qnently,  A  C  toBD.  Winch  w,  lit  Dc 
monftrated.  Eud.  El.  Lib.  3-  P*  *4* 


Figure  XVII  In  a  Circle  D  A  B  C,  the  Angle  BDC,  ^  the  Centre ,  is  double  to  the 
XVI.  *  j„£le  B  AC,  at  the  Circumference ;  when  the  fame  Arch  of  the  Circle 

B  C,  is  the  Bafe  of  the  Angles. 

Conftmttm. T^Raw  the  Diametrc  A  D  E. 

Demonflration :  Then  the  outward  Angle  BDE,  is  equal  to  the  Angles  D  A  B  and 
DBA  both  which  Angles  are  equal  to  the  Angle  DAB  twice.  Likewife  the  Angle 
E  d  C  is  equal  to  twice  DAO,  therefore  in  the  firft  Cafe,  the  whole  Angle  B  D  C  is 
equal  to  twice  B  A  C  ^  and  in  the  third  Cafe,  the  remaining  Angle  BDC  is  equal  to 
the  Angle  B  A  C  twice.  Which  was  to  be  Demonft rated.  Eucl.  El.  Lib.  3.  Pr.  20. 


Figure  XVIII.  The  Angles  ADC  and  ABC  of  a  Quadrilateral  Figure,  A  BCD,  def 
XvlI.  c riled  in  a  Circle,  which  are  oppofite  one  to  the  other ,  are  equal  to  two 

right  Angles. 

Conftruttion.  raw  the  two  right  Lines  AC  and  B  D. 

Demonftration  :  I  fay  that  the  three  Angles  of  the  Triangle  A  B  C,  <yk.  B  A  C,  A  B  C, 
and  BC A,  are  equal  to  two  right  Angles:  But  BDA  is  equal  to  BCA,  and 
B  D  C  is  equal  to  B  A  C  :  Therefore  ABC  and  ADC,  arc  equal  to  two  right  Angles. 
Which  was  to  be  Demonftrated.  Eucl.  El.  Lib.  3.  P.  22. 

Corollary. 

1.  Hence,  if  one  fide  A  B  of  a  Quadrilateral ,  deferibed  in  a  Circle,  be  produced,  the 
external  Angle  E  B  C,  is  equal  to  the  internal  Angle  A  D  C  i  which  is  oppofite  to  that 
A  B  C,  which  is  adjacent  to  E  B  C. 

2.  A  Circle  cannot  be  deferibed  about  a  Rhombus  or  Rhomboyades ,  becaufe  their  oppo¬ 
fite  Angles  are  greater  or  ldTer  than  two  right  Angles. 

Scholium. 


If  in  a  Quadrilateral  figure  ABCI),  the  Angles  A  and  C,  or  B  and  D  (which  arc 
oppofites,)  be  equal  to  two  right  Angles,  then  may  a  Circle  be  deferibed  about  that 
Equilateral  figure. 


XIX.  In  a  Circle  the  Angle  ABC,  which  is  in  the  Semicircle ,  is  a  right  Angle ; 
but  the  Angle  which  is  in  the  greater  Segment  15  A  C,  is  lefs  than  a 
right  Angle ,  and  the  Angle  whi&j  is  in  the  lefj'er  Segment  B  F  C,  is 
greater  than  a  right  Angle.  Moreover ,  the  Angle  of  the  ’ greater  Segment 
is  greater  than  a  right  Angle,  and  the  Angle  of  the  leffer  Segment  is  lefs 
than  a  right  Angle. 

Figure  Confiruttion. "CRom  the  Centre  D,  draw  a  Line  D  B. 

XVIII.  1 

Demonft  rat  ion :  Bccaufe  D  B  is  equal  to  D  A,  therefore  is  the  Angle  DAB,  equal  to 
the  Angle  ABD,  and  the  Angle  DCB  equal  to  the  Angle  DBC.  Therefore  the 
Angle  A  B  C,  is  equal  to  the  two  Angles  C  A  B,  and  B  C  A,  equal  to  E  B  C  the  outer. 
Angles ;  fo  that  A  B  C  and  E  B  C  are  right  Angles  j  which  was  to  be  demonftrated : 
therefore  B  A  C  is  an  Acute  Angle,  which  was  alfo  to  be  demonftrated.  And  fartlicrmorc, 
whereas  B  A  C  and  B  F  C  arc  equal  to  two  right  Angles,  therefore  B  F  C  is  an  obtufe 
Angle.  Laftly,  the  Angle  contained  under  the  right  Line  BC,  and  the  Arch  BAG, 
is  greater  than  the  right  Angle  ABC:  But  the  Angle  made  by  the  right  LineCB, 
and  the  Periphery  of  the  lefler  Segment  BFC,  is  lefs  than  the  right  Angle  ABC. 
Which  was  to  be  demonftrated.  Eucl.  El.  Lib.  3.  P.  3 1. 

Scholium. 

In  a  right  angled  Triangle  ABC,  if  the  Hypotenufe  (or  fiibtendcd  Line)  AC,  be 
bifefted  in  D,  a  Circle  drawn  from  the  Centre  D,  through  the  Poii  t  A,  fhall  alfo 
pafs  by  the  Point  B. 


XX.  If 


.  ,  r  ■  ,  a  n  a  circle,  and  from  the  Point  of  contact  be  drawn  a 

Ltd  with  the  -iMffHt  J.Jnc,  are  equal  to  thole  Angles  E  D  C  ami  L  i  C, 

,-bich  .: ne  matte  in  the  Alternate  Segments  of  the  Circle. 

'  .  '  ,:T  cn  the  fide  of  the’ Angle  151)0,  be  I’cipcsulic.ilnr  to  AH, 

Vtmciip-.utiiii.l  ■  I  Diabetic  and  therefore, alio  the  Angle  (  hi)  XIX. 

,  fJ.rTcfi,7in  tin:  Semicircle  I)  EC.  Therefore  the  Angles  CD  K  and 
is  a  right  Angle,  *  >  .  .  ^n„|c  .  that  is,  they  are  equal  to  ECB,  and  DCE: 

Therefore  the  Angle  C  D  E  is' equal  to  EC  IS.  IVhkh  End. 

El.  bib*  3*  32.  .  .  c.  „  and  KCA  arc  equal  to  two  right  Angles,  namely, 

NmV m'-To „  o t  o  I  rfe  take  away  EC  IS  and  D,  (which  arc  equal,)  then  re- 
S  B^'eS“  F.  '"•»  «  *  ‘W.W-  batch  El.  lib.  3-  >>•  l2- 

a  B  II  two  rizht  Lines  A  15  and  D  C  cut  each  other,  the 
XX '  It-  IJk  comprehended  witter  the  Segments  AE  wit/  K  B  of  the  one,  M 
Cciiu!  to  the  Rectangle  comprehended  under  the  Segments  EC  amt  El) 
of /he  other. 

C.)i»«//».TOinCAar.dlSD. 

, I'orufimidi  as  the  Angles  C  E  A  and  ))  E  IS  arc  equal,  and  alfo  C  and  B  FlR«re 

(,,r°"  4  "whcrclore  cVis’to  E  A  ’  as'!"  H  Eto'E  D/anTconk^ndy,  the  Red 
SjSfenrc  made  of  C  E  end  E  I).  Ihall  he  equal  to  the  lUftangle  I-  tgurc  made  of 
A E and E 13.  H'huh  was  to  be  demonjhated.  Lutl.  LI.  Lib.  3-  .35 

X\ll  If  any  Point  1)  he  taken  without  a  Circle  E  B  C  A;  and  from  that  Point 
AAH.  II  any  D  A  M,i  DB  fall  Upon  the  Circle,  whereof  one  D  A 

entsic  Circle fautl  the  other  D  B  only  touches  it;  the  Ret/angle  com- 
prehended  under  the  whole  Pine  D  A  that  cuts  the  Circle,  and  mulct 
DC  that  part  which  is  taken  from  tl.-e  given  Point  D,  to  the  convex  of 
the  Periphery,  fhall  he  equal  to  the  Square  made  of  the  Ltngent  Line 

D 15.  Figure 

C^nP/iow.TXRaw  the  two  right  Lines  A  B  add  B  C.  XXI. 

of  DR  Which  was  to  be  demonftrated.  Eucl.  El.  Lib.  3*  r.  3  • 

Corollaries. 

“'A  F.  he  drawn  cutting  the  Circle,  then  is  the  Square  of  A  is  equal  to  the 
Rcfbmglc  made  of  E  A  and  A  V  -,  and  al.o  to  the  Square  at 

3.  It  is  alfo  evident, That  from  a  Point  A, taken  without  a  Cnclc, there  c..n 
bat  two  I  .incs,  A  IS  and  A  C,  that  Ihall  touch  the  Circle. 

For  if  a  third  l  ine  A  D  be  fatd  to  touch  the  Cirdc,  then  is  A  U  equal  t  , 
alfo  10  A  C  •,  which  is  ab far'd. 
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,  And  on  the  contrary,  it  is  plain,  That  if  two  equal  right  Lines,  A  B  and  BC,  fall 
from  anv  Point  A  upon  the  Convex  Periphery  of  a  Circle,  and  if  that  one  of  thefe  c- 
mal  Lines  A  B  touch  the  Circle  ;  then  the  other  Line  A  C  touches  the  Circle  alfo. 

1  For  (if  polliblc,)  let  not  AC,  but  fomc  other  Line,  A  1),  touch  the  Circle  j  there¬ 
fore  is’  A  D  equal  to  ABorCD;  which  is  alfo  abfurd. 

5.  It  is  alfo  dcmonftrablc,  That  either  of  the  Lines  A  B  or  A  C,  are  a  Mean  Propor¬ 
tional  Line,  between  A  E  and  A  F.  ,  r.,.  1 

For  it  is  already  demonftrated,  That  the  Square  made  of  A  C  or  C  B  is  equal  to  the 
Reftangle  Figure  made  of  A  E  and  A  h. 

XXIII.  Parts, CmJF,  are  in  the  fame  Ratio  with  their  like  Multi  pikes,  A  B  and 
D  E ;  if  taken  correfpondent ly,  (as  A  13  is  to  D  E,  Jo  is  C  to  F) 


F  l - 1 

Demon  (l  rat  ion.  f  ET  A  G  and  G  B,  parts  of  the  Multiplex  A  B,  be  equal  to  C ;  and  let 
1  X-j  d  H  and  H  E,  parts  of  the  Multiplex  D  E,  be  equal  to  F ;  the  Num¬ 
ber  of  thefe  Parts  is  equal  to  the  Number  of  thofe :  Therefore,  whereas  GAand 
G  B  (or  A  B)  is  to  D  H  and  H  E,  (or  D  E,)  fo  is  C  to  F.  Which  was  to  be  denmfl ra¬ 
ted.  Eucl.  El.  Lib.  5.  P.  1 5* 

XXIV.  If  four  Magnitudes  A,  B,  C,  and  D,  he  Proportional ,  they  alfo  fhall  It 
alternately  Proportional ;  (as  A  to  C,  fo  B  to  D.) 


EABFG-CDH 


DemonJlration.^T^Akc  E  and  F,  Equimultiplices  of  C  and  D :  Therefore  E  is  to  F 
X  as  A  to  B,  and  A  is  to  B  as  C  is  to  D,  and  C  is  to  D  as  G  is  to 
H.  Wherefore,  if  E  be  greater,  equal,  or  lefs  than  G  ^  then  likewife  is  F  greater,  e- 
qual,  or  lefs  than  H :  Therefore  A  is  to  C,  as  B  is  to  D.  Which  was  to  be  demonjlrated. 
Eucl.  El.  Lib.  5.  P.  16. 


XXV.  In 
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Fart  I. 

\rXV  If  Magnitudes  compounded  he  Proportional ,  (as  A  B  to  C  \$,fo  is  D  to 
AA  ‘  J  p  £?)  they  fhall  he  Proportional  alfo  when  divided ;  (A  C  to  C  B,  as 
DF  to  FE.) 


N! 


G  A  D  I 


tv^/?Mtww.*T-»Ake G H,  HL,  IK,  KM,  in  Order ;  the  Equimultiplices  of  AC, 
1  C B,  D F,  and  F E i  and  alfo  LN,  MO,  the  Equimultiplices  of 
CB  and  F  E.  The  whole  GL  is  as  Multiplex  to  the  whole  AB,  as  one  GH, 
nf  one  AC  •  that  is*  as  1 K  of  D  F  :  Or,  as  the  whole  I M,  of  the  whole  D  E.  Alfo, 
HN  (or  HL,  and  LN,)  is  as  Multiplex ’of  CB,  as  KO,  (or  KM,  and  MO,) 
is  of  F E :  Therefore,  whereas  by  the  Hypothefis,  AB  is  toBC,  asDE  to  E  F. 
If G L be  greater,  equal  or  lefs  than  HN;  then  likewife,  will  I M  be  greater,  equal, 
or  lefs  than  K  O.  Take  from  thofe  H  L  and  KM  that  are  equal,  and  if  the  Remain¬ 
der  GH  be  greater,  equal  or  lefs  than  L  N,  then  will  1  K  be  greater,  equal,  or  lefs 
than  MO.  Whence,  ACistoCB,  asDF  is  toFE.  Which  was  to  be  demonjlrated. 
Eucl.  El.  Lib.  5.  P.  17. 

XXVI.  If  the  whole  A  B,  he  to  the  whole  D  E,  as  the  part  taken  away  A  C,  is 
to  the  part  taken  away  D  F ;  then  Jhall  the  rejjdue  C  B,  he  to  the  refl 
due  F  E,  as  the  whole  Ah  is  to  the  whole  D  E. 


Dtmfirmon.n  Ecaufc  A  B  is  to  D  E,  as  A  C  is  to  D  F  j  therefore  by  permutation, 
JL>  A  B  is  to  B  C,  as  D  E  is  to  E  F,  and  thence  by  Divifion :  A  C  is  to 
CB,  as  D  F  to  1-  F.  Wherefore  again  by  permutation,  as  A  C  is  to  D  F,  as  C  B  is  to 
FEi  that  is,  as  A  B  is  to  B  E,  fo  is  C  B  to  F  E.  Which  was  to  be  demonjlrated.  Eucl. 
El.  Lib,  5.  P.  1 9. 

Corollary. 

Hence  if  like  Proportionals  be  fubtrafted  from  like  Proportionals  i  the  refidnes 
ftall  be  Proportional.  , 

Hence  is  Converfe  Ratio  demonftrated. 

Let  A ft  be  to  c:  B,  ns  1)  E  to  F  E :  1  fay  that  A  B  is  to  A  C,  as  D  E  is To  D  F }  for  by 
permutation,  AB  istoDE,  asCB  istoFE:  Therefore  AB  is  to  DE,  as  AC  to 
pF  >  whence  again  by  permutation,  A  B  is  to  A  C,  as  D  E  is  to  D  F.  Whtch  was  to 
"Itwnjlratcd. 


1  i  x 


XXVII.  If 
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xxvil  If  the  Fir  ft  Magnitude  A 13,  have  the  fame  Ratio  to  the  Second  C,  which 
J  the  Third  D  E  hath  to  the  Fourth  F,  and  ij  the  Fifth  BG  have  the 
fame  Ratio  to  the  Second  C,  which  the  Sixth  E  H  hath  to  the  Fourth 
V:  Then  Jha// the  Firjl,  compounded  with  the  Fifth,  (AG,)  have  the 
fame  Ratio  to  the  Second  C,  which  the  Third ,  compounded  with  the 
Sixth ,  (D  H,)  hath  to  the  Fourth  E 


ScnmflrationdCOK  bccanfc  A  B  is  to  C,  as  D  E  is  to  F ;  and  by  the  Hypothecs  and 
r  inverfion,  G  is  to  B  G,  as  F  to  E  H :  Therefore,  by  equality,  A  B 
is  to  B  G  as  D  E  to  F  I  I whence  by  compounding,  A  B  is  to  B  G,  as  D  H  to  E  H. 
Alfo,  B  G  is  to  C,  as  E  H  is  to  F.  Therefore  again  by  equality,  AG  is  to  C,  as  D  H 
is  to  F.  Which  was  to  be  demonjlratcd.  Eud.  El.  Lib.  5.  Pr.  24. 

XXVIII.  If  Four  Magnitudes  he  Proportional,  (as  A  IJ  to  C  D,  fo  E  to  F,)  the 
great  ejt  A  B,  and  the  leaf  F,  fball  he  greater  than  the  reft ,  C  D 
and  E. 


Conftruftion.  Jy^Akc  the  Magnitude  A  G  equal  to  E,  and  CH  equal  to  F. 

Dcntonftration :  Becaufe  A  Bis  to  C  D,  as  E  to  F,  and  E  is  to  F,  asAGistoCH; 
thence  is  A  B  to  C  D,  as  G  B  is  to  H  D  :  But  AB  is  greater  than  CD;  wherefore  G 
B  is  greater  than  H  D :  Bur.  A  G  and  F  are  equal  to  E  and  C II ;  therefore  A  G  and  F 
and  G  B,  are  greater  than  E  and  G  H  and  H  D.  That  is,  A  B  and  F  together,  arc 
greater  than  E  and  G  D  together.  Which  was  to  be  dynonft rated,  Eucl.  El.  Lib.  5.  Pr.  25. 

XXIX.  Of  Four  Magnitudes ,  if  the  Fir  ft  have  a  greater  Proportion  to  the  Second, 
than  the  Third  to  the  Fourth ;  then  contrariwife,  hy  Conver/ion,  the 
Second  /hall  have  a  lefs  Proportion  to  the  Fir  ft,  than  the  Fourth  to 
the  Third, 


A  H - ,  C  , - 

r - —1  l - 

E  H - - - • 

Demon]} ration,  f  ET  the  Patio  of  A  to  B  be  greater  then  that  of  G  to  D :  I  fay,  tht 
/  the  Ratio  of  B  to  A,  is  lefs  than  that  of  D  to  C  :  For  conceive  the 
Ratio  of  C  to  D  to  be  equal  to  the  Ratio  of  E  to  B ;  therefore  the  Ratio  of  A  to  B  B 
greater  than  the  Ratio  of  E  to  B  .■  Whence  A  is  greater  than  E ;  therefore  the  Ratio  01 
B  to  A  is  lefs  than  that  of  B  to  E,  or  of  D  to  G.  Which  was  to  be  demonftrated. 


XXX.  of 
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YVV  Of  Four  Magnitudes,  if  the  Firjl  have  a  greater  Proportion  to  the  Second, 

J  than  the  I  bird  hath  to  the  Fourth ;  then ,  alternately,  the  Fir  ft  (hall 
have  a  greater  Proportion  to  the  Third,  than  the  Second  hath  to  the 
Fourth. 

A  ' - 1  c  1 

n  - - 1 

i:  > - -  ' 

ET  the  Rmo  of  A  to  B  l,c  greater  than  that  of  C  to  D  j  then  1  fay 
L7  that  the  Ratio  of  A  to  C  (hall  be  greater  than  that  of  B  to  D.  For 
conceive  the  Ratio  of  E  to  B  to  be  equal  tp  that  of  C  to  D ;  therefore  A  is  greater  than 
E,  and.  therefore  the  R,*tio  of  A  to  G  is  greater  than  that  of  E  to  C,  or  of  B  to  D. 

Aids  was  to  be  demon  firmed. 

XXXI  Of  Four  Magnitudes ,  if  the  Fir  ft  have  a  greater  Proportion  to  the  Second 
'  than  the  Third  to  the  Fourth ;  then  the  Firjl ,  compounded  witj  the  Se¬ 
cond,  I hall  have  a  greater  Proportion  to  the  Second,  than  the ,  Third , 
compounded  with  the  Fourth,  hath  to  the  Fourth. 


a 


V  \ . . 4 — <  F 

Dtmonftration.X  ET  the  Ratio  of  A  B  to  B C  be  greater  than  that  of  D E  to  EF  :  I  fay 
JL,  that  the  Ratio  of  AC  to  BG  is  grater  than  that  of  D  E  to  E  F; 
for  conceive  the  A’.nio  of  G  B  to  be  equal  to  that  of  DE  to  EF  ;  therefore  is  AB  grea¬ 
ter  than  GB:  add  BG  to  each  Part;  then  will  AG  be  greater  than  Gc,  and  there¬ 
fore  the  Ratio  of  A  G  to  BG  is  greater  than  that  of  G  G  to  B  C  ;  that  is,  ot  D  F  to  h  E. 
Which  was  to  be  demonjlratcd. 

XXX II.  Of  Four  Quantities ,  If  the  Firjl,  compounded  with  the  Second,  have  a 
greater  Proportion  to  the  Second,  than  the  Third,  compounded  with  the 
\ fourth ,  hath  to  the  Fourth ;  then,  hy  Divifiott ,  the  Firjl  fhall  have  a 
greater  Proportion  to  the  Second,  than  the  Third  hath  to  the  Fourth. 

G 


A  i- 

E. 

D  > - 1 — 'F 

htmcnf  ration  T  El'  the  Ratio  of  A  B  to  B  C  be  greater  than  that;  of  D  E  to  E  F  ;  then 
I  fay,  that  the  Ratio  of  AB  to  BC  is  greater  than  that  of  DE  to 
EF;  for  conceive  the  Ratio  of  G  C  to  B  C,  to  be  equal  to  that  of  D  E  to  E  F,  there¬ 
fore  AC  is  greater  than  GC:  Take  away  BG,  which  is  common,  and  there  will  re¬ 
main  AB  greater  than  BG  :  Therefore,  the  Ratio  of  A  B  to  B  G  is  greater  than  that  of 
GB  to  BC,  or  that  of  D  E  to  D  F.  Which  was  to  be  demonftrated. 


XXXIII.  Of 
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XXXIII  Of  Four  Quantities ,  Jf  the  Firfi ,  compounded  with  the  Second,  have  a 
or  eater  Proportion  to  the  Second ,  than  the  Third ,  compounded  with  the 
fourth  hath  to  the  Fourth ;  then ,  by  converfe  Ratio,  Jhafl  the  Firfi, 
compounded  with  the  Second ,  Iwz*  *  lejfer  Ratio  to  the  firfi ,  //«»  the 
Third ',  compounded  with  the  fourth,  jhafl  have  to  the  7 bird. 


Demon!} ration.  T  ET  the  Mo  of  A  to  B  C  be  greater  than  that  of  D  V  to  E  F :  Then 
J  Lt  i  fay  that  the  Ratio  of  AC  to  A  B  is  greater  than  that  of  D  F  to 
D  E  •  for  became  that  the  Ratio  of  A  C  to  that  of  B  C,  is  greater  than  that  of  D  F  to 
EfV  Therefore,  by  Divifion,  the  Ratio  of  A  B  to  B  C,  ftiall  be  greater  than  that  of 
DE  to  EF  ;  by  converfion  therefore,  the  Ram »  of  BC  to  that  of  A  (hall  be  lefler 
than  the  Ratio  of  E  F  to  that  of  D  E  ;  and  therefore,  by  compofition,  the  Ratio  of  AC 
to  that  of  A  i 5,  fliall  be  Idler  than  that  of  D  F  to  l)  E.  Which  was  to  be  demonftrated. 

XXXIV.  If  there  be  Three  Magnitudes  A,  B,  and  C,  and  other  Three  alfo  D, 
E  and  F,  equal  to  them  in  number ;  and  if  there  be  a  greater  Pro¬ 
portion  of  the  Firfi  of  the  former  to  the  Second ,  than  there  is  of  the 
Firfi  of  the  lafl  to  their  Second,  (A  to  B  greater  than  D  to  E:)  And 
there  be  alfo  a  greater  Proportion  of  the  Second  of  the  firfi  Magni¬ 
tude  to  the  Third,  than  there  is  of  the  Second  of  the  lift  Magnitudes 
to  their  Third ,  ( B  to  C  greater  than  E  to  F ; )  then  by  equality  alfi, 
Jhafl  the  Ratio  of  the  Firfi  of  the  former  Magnitudes  to  the  Third  be 
'  greater  than  the  Ratio  of  the  Firfi  of  the  latter  Magnitudes  to  the 
Third,  (A  to  C  greater  than  D  to  F.) 


Demonflration. /^Onccive  the  Ratio  of  G  to  C,  to  be  equal  to  the  Ratio  of  E  to  F; 

therefore  is  B  greater  than  G  ;  and  therefore  the  Ratio  of  A  to  15, 
is  greater  than  that  of  A  to  G  :  Again,  conceive  the  Ratio  of  H  to  G,  to  be  equal  to 
that  of  D  to  F;  therefore  the  Ratio  of  H  to  G,  fhall  be  leiler  than  that  oi  A  to 

therefore,  much  more  Ihall  the  Ratio  of  H  to  G,  be  lefler  then  that  of  A  to  , 

wherefore  A  is  greater  than  H,  and  confequently,  the  Ratio  of  A  to  C,  greater  than 
that  of  H  to  C,  or  D  to  F.  Which  was  to  be  demonstrated. 

XXXV.  If  there  be  Three  Magnitudes  A,  B,  C,  and  others  D,  E,  F,  equal  to 
them  in  Number,  and  there  be  a  greater  Proportion  of  the  firfi  of 
the  former  Magnitudes  to  the  Second ,  than  there  is  of  the  Second  of 
the  latter  to  the  Third,  ( the  Ratio  of  A  to  B  greater  than  the  Ratio 
of  E  to  F;)  and  alfo  the  Ratio  of  the  Second  of  the  former  to  the 
Third,  be  greater  than  the  Ratio  of  the  firfi  of  the  latter  to  the  Se¬ 
cond,  ( the  Ratio  of  B  to  C  greater  than  that  of  D  to  E ; )  then  by 
equality  alfo,  jhafl  the  Proportion  of  the  Firfi  of  the  former  to  the 
'Third,  be  greater  than  that  of  the  Firfi  if  the  Latter  to  the  Thin  > 

( the  Ratio  of  A  to  C  greater  than  that  of  D  to  E) 
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Donoifiraiion.^jr HE  Demonflration  of  this  Theorem  is  altogether  like  that  of  the 
7  '  X  precedent  Theorem. 

XXXVI.  If  the  Proportion  of  the  Whole  A  B  to  the  Whole  C  D,  be  greater  than 
tfje  Proportion  of  the  Part  taken  away  A  E,  to  the  Part  taken  away 
C  F  ;  then  f hall  alfo  the  Ratio  of  the  Remainder  E  B  to  the  Remain¬ 
der  FD,  be  greater  than  that  of  the  Whole  AB/fl  the  Whole  C  D. 


Dmdrmion. T>  Ecaufc  that  the  Ratio  of  A  B  to  CD  is  greater  than  the  Ratio  of  A  E 
X)  to  C  F;  therefore  by  permutation,  the  Ratio  of  A  B  to  AE,  is  grea¬ 
ter  than  that  ot  C  D  to  C  F :  Therefore  by  converfe  Ratio ,  the  Ratio  of  A  B  to  E  B,  is 
Idler  than  that  of  C  D  to  F  D :  and  by  permutation  again,  the  Ratio  of  A  B  to  C  D,  is 
Idler  than  that  of  E  13  to  F  D.  Whiib  was  to  be  'demon/} rated. 

XXXVII.  Triangles,  ABC  and  A  CD,  and  Parallelograms,  BCAE  and  C  DFA, 
which  have  the  fame  bight h,  are  in  proportion  one  to  the  other,  as 
arc  their  lltfes  15 C  mi  CD. 

Corpitflioo.^T*  Ake  as  many  as  you  plcafc,  BG  and  G  H,  equal  to  B  C,  and  alfo  D  K  Figure 
X  equal  to  CD,  andjoynAG,  AH,  and  Ah',  XXII. 

Dimonjlratton,  I  thy  the  Triangles  A  C  B,  A  B  G,  and  A  G  H  are  equal  j  and  alfo  the 
Triangle  A  C  I)  equal  to  the  Triangle  A  D  K  :  Therefore  the  Triangle  A  H  C,  is  as 
Multiplex  of  the  Triangle  A  B  C,  as  the  Bafc  H  G  is  of  the  Bafe  B  C;  and  the  Triangle 
ACK,  as  Multiplex  of  the  Triangle  A  C  D,  as  the  Bafe  C  K  is  of  C  D.  But  if  H  C  be 
greater,  equal,  or  Ids  than  C  K,  then  likewife  is  the  Triangle  A  H  C,  greater* equal,  or 
lels  than  the  Triangle  ACK  j  and  therefore  B  C  is  to  C  1),  as  the  Triangle  A  B  C  is  to 
the  Triangle  ACL)-,  and  as  the  Triangles  A  13  C,  and  A  C  D  are  in  Proportion,  lb  tire 
the  Parallelograms  C  E  and  C  F.  Which  was  to  be  demon/} rated.  Fuel.  El.  L.  6.  P.  i . 

Scholium. 

Hence  Triangles,  A  B  C  and  D  E  F,  and  Parallelograms,  A  G  B  C  and  D  E  F  H,  whofe 
Bifcs  B  C  and  E  F  are  equal,  arc  in  Inch  Proportion  as  their  Altitude. 

Confirm! ion. \  M  Ake  1  L,  equal  to  C  B,  and  K  M  equal  to  E  F,  and  joyn  1  A,  I.  G,  M  D,  Figure 
M.  and  MIT  ‘  XXIII. 

Dtmnftramn.  Then  it  is  evident,  that  the  T rianglc  A  13  C  is  to  the  Triangle  D  E  F, 
as  A  1,1  is  to  D  K  M  •  and  A  L  I  is  to  1)  K  M,  as  A  l,  is  to  1)  K  •,  and  A  L  to  D  K,  ai 
the  Parallelogram  AGBC  is  to  the  Parallelogram  D  E  F  FI.  Which  was  to  be  dt - 
mjlratcd. 

XXXVIII.  Jf  to  one  fide  B  C  of  a  Triangle  ABC,  be  drawn  a  Parallel  right  Line 
DE,  the  fame  /hall  cut  the  fides  of  the  Triangle  Proportionally-, 

0 is  A  D  to  D  B,  Jo  is  A  E  to  E  C  ;)  and  ij  the  fides  of  the  Triangle 
be  Proportionally  cut,  (as  A  D  to  B  D,  jo  is  A  Hi  to  EC;)  then  a 
right  Line,  D  E,  joyned  at  the  Sell  ions  D  and  E,  Jhafl  be  Parallel  to 
the  remaining  (ide  of  the  /  ri  angle  B  C. 

wfliow. 'pv  Raw  a  Line  D  E  Parallel  to  the  lide  13  C  of  the  Triangle  ABC:  Al-  Figure 
U  fo  draw  the  right  Lines  CD  and  B  E.  XXIV. 

Df  monj}  ration.  For  the  fir  It  part  of  the  Tbccrwy  becaufe  the  Triangle  DLL*  h 

equal 
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- -  ",  i-r  iVc  r  •  therefore  fliall  the  Triangle  A  !■> K  be  in  prisfsortionto 

C,,|U  Tt0„M^ ;  ,!■«  Tjia  B  c  AU  E  is  10  the  Triple  EC  D:  But -he  Triangle 

AfJ1,  ?i  ,  c  Tdan  c  1  E^  s  A  I)  is  to  DB,  and  the  Triangle  AI.K  is  to  the 

A>?E  !,  :  Therefore  AD  is  to  l.li,  a,  A  E  is  to  EC. 

Triangle  DEC  as  Ah  is  to  i  h  A])  is  toJ)li  as  AE  is  to  EC,  that 

.  V”  c,iS  Serontl  Part  o  the  1  ^  ^  ^  thc  Tri  lc  A  D  E  is  to  the  Tri- 

,s>  1  r  r  n^rtiUorc  the  T rhnplc  I)  B  E  is  equal  to  thc  Triangle  F.  C  D :  And  there- 

zs£*”***  “■ El- L- 6 1  •  z 

If  there  be  drawn  many  Parallels  to  one  Me  of  any  Triangle,  then  all  the  Segments 
of  thc  Sides  (hall  be  proportional. 

WVTY  rf  VI  Annie  BAC  of  a  Triangle  BAC,  be  bijecled,  and  the  right 

XXXIX.  ,  ‘  A  \  that  biJh  the  A^Jc,  cuts  the  Bafe  a/Jo;  then  Jha/I  the 

Segments  of  the  Bafe  have  the  fame  Hat.o  (or  P^rt«»)  that  the 
other  Side f  of  the  Triangle  have:  ( that  is,  as  B I)  to  DC,  Jo  n 
AH  to  A  C.)  And  if  the  Segments  of  the  Baje  have  the  fame  Ra¬ 
tio  that  the  other  Sides  of  the  Triangle  have ;  ( that  is,  as  BD  to 
‘  ( '  to  \  B  to  AC  ; )  then  a  right  Line,  A  D,  drawn  from  the  top 
A  lo  the  Sett  ion  D,  Jh  all  hi  Jell  the  Angle  BAC  of  thc  Triangle . 
Figure  confirm. P^nce  the  Side  B  A  of  thc  Triangle  A  BC,  and  make  A  E  eqaal  to  AC, 

1-  aEoV  the  Firlt  Part  of  thc  Theorem  :  BccanfeAE  is  equal  to  AC, 
Demon  ft  ration.  <n  ,  thc  Ang|e  A  EC, -and  alfo  to  halt  the  Angle 

B^C^whkh  is'eqnal  to  D  AC;  therefore  DA  andCEarc  parallel:  Wherefore  BA 

is  to  B  E  (or  AC  )  as  Bl)»  .  nccmfe  B  A  is  to  A  C,  (or  A  E, )  as  B  D  is  to 

For  the  Second  at  Parallels ;  and  therefore  is  the  Angle  BAD  equal  to 

DG,  therefor  D  A  a  d  < C  t ■  a  e  Pa.au  ^  ACE,  (or  A  EC:  )  There  ore 

lllc  Antic  BA  D  is  aptal  to  the  Angle  DAC:  Wherefore  the  Angle  BAC  is  brfcfted. 
Which  was  to  he  demon ji rated.  Enel.  El.  L.  6*  P.  3* 

v,  r  .  r Annies  ABC  and  DCE,  the  Sides  which  are  about  the 

XL  <ab « *  «c , « Dc « » ^  m 

l  J  the  Side  A 11  is  to  DC,  as  AC  to  DE,  tSc.  »fa  are  Jultendnt 
'LL  the  equal  rinses  ACB,  and  DEC,  tSc.  are  homologous,  or  of  like 
Ratio ,  or  Proportion. 

Ogure  tl.  Sr^HC  oTUre  TTne^o  tl,  ,Uo  CE 

therefore  are  ( ’ A  and  E E  parallel :  Therefore  the  l  igore  C  A  F  D  is  a  Parallelogram; 
and  alfo  AF  nnd  CD  arc  equal,  and  AC  and  h  D  alfo  equal.  Whence  ic  'sev  dut 

^  i!  ^  S  io  i^  n-ce 

bvuemutatioig  «  BCistoAC,  fo  is  CE  toDE:  Wherefore  alfo  by  cquahty,  as 
Abjs  to  AC,  fo  is  EC  to  I)E:  Therefore,  of  Equiangular  Triangles,  Ci.  1)1 

i v.a  io  he  d< monft s sit cd.  Eutl.  El.  L.  6.  P.  4. 

Corollary. 

H cncc  as  A  B  to  DC,  fo  is  BC  to  CE. 

And  as  B  C  is  to  CE,  fo  is  A  C  to  D  E. 

Scholium.  ,  .  , 

Hcncc  if  in  a  Triangle  B  F  E  there  be  drawn  A  C,  parallel  to  one  Side  tlicreo  •  ’> 
thc  Triangle  BAC  (ball  be  like  to  thc  whole  Triangle  FBE. 

\LI.  It  two  Triangles,  A  B  C  and  D  E  F,  have  one  Angle  A  B  C,  equal  to  one  An¬ 
gle  D  E  F,  and  the  fides  about  the  equal  Angles  A  B  C  and  V  E  V  r> 
port  zonal,  (as  A  B  to  BC,  Jo  D  E  to  D  F;)  then  thoje  Triangles  A  B  ^ 
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and  D  E  F,  are  Equiangular,  and  have  thofc  Angles  Equal ,  under  which 
arc  Jubt ended  the  Homologous  Sides. 

„  „ .  *  T  t lr  fide  E F, make  the  Angle  F  E G  equal  to  thc  Angle  ABC,  and  Figure 

arftmtUon. ^  thc  Anglc  t  p  o  equal  to  the  Angle  AC  B,  then  will  the  Angle  EG  F  XXV a, 

be  equal  to  the  Angle -BA  C  £  ^  £  p  ^  A  B  is  to  B  C  *,  and  A  B  is  to  B  C,  as 

nf'Ti  DF*  and  therefore,  D  E  is  equal  to  G  E.  But  the  Anglc  DEF  is  equal 
DV*AnalcABC,  and  alfo  toGEF;  therefore  the  Angles  at  D,  G,  and  A,  are  all 
Imnl  and  confidently,  thc  Anglc  E  F  D,  equal  to  the  Angle  ACB.  ll  huh  wa>  to  he 
Seated.  Eutl.  El.  Fib-  d.  P.  6. 

V,  (T  jf  two  Triangles,  ABC  and  D  E  F,  have  one  Angle  A  equal  to  one  Angle 
'  D  and  the  (ides  about  the  other  Angles  ABC  and  DEF,  Proport  ional , 

(as  A  B  to  B  C,  Jo  D  E  to  D  F,)  and  if  they  have  both  oj  the  remaining 
juries  C  and  t  ,  either  lefs  or  not  lejs  than  a  right  Angle,  then  JhaU  the 
Triangles  ABC  and  DEF ,  be  Equiangular,  and  have  thoje  Angles  equal , 
about  which  the  Proportional  ftdes  are. 

a  ■  -|-nn  :f  ir  ran  be  let  the  Angle  ABC,  be  greater  than  thc  Anglc  E, figure 

p„^^.pOR  fuan be,  la  E;  Now  wherens  tbe  An- XXVIII. 

,  a  •  rn.nl  to  D  thence  is  thc  Angle  A  G  B  equal  to  thc  Angle  F:  Therefore 
ARisto  BqG  ns  DE  is  to  DF  ;  nnd  therefore  BG  Ihbuhl  be  equal  to  BC,  and  the 
AB,st°BU,  as  i-  ka  therefore  BGC  (or  C)  is  lefs  than  a  right  Angley  and 

*^B(.Cenu.,l  to  BC  G  therefore  HO  (  ^  Thercl^c  thcbAngles 

c2  f"  K  noVof  the  toe  kind  or  fpccics ;  n hkb  is  *smfi  .he  Hypothclis.  Enel.  El. 

Lib.  6.  P.  7. 

•  XLIII  If  »  4  rkbt  .mb’  Triangle  A  B  C.from  the  right  Angle  B  A  C  there  le 
drawn  a  I' cr fendicul.tr  A  D  to  the  Bafe  BC;  then  the  Triangles  a- 
lout  the  Perpendicular,  A  D  B  and  AC  D,  are  alike,  loth  to  the  whole 
Triangle  A  B  C,  and  alfo  one  to  the  other. 

SR 

h.k.f.mcA.E...™..  :  "  AIM;  am  liM:  WMn«  ,11b  A.Dll  .nd  ADC 
willbe  like.  Which  was  to  be  Dmonftraud.  End.  El.  Lib.  6.  P.  o. 

Corollary. 

Fit  ft.  As  B  D  to  1)  A,  fo  I)  A  to  D  C. 

Secondly,  As  B  C  to  A  C,  fo  A  C  to  D  C.  And, 

Thirdly,  As  C  B  to  B  A,  fo  B  A  to  B  D. 

XUV.  Equal  Parallelograms,  having  one  Angle  ABC,  equal  to  one  E  B  G,  have 
the  fides  B  D  and  B  F,  which  are  about  the  equal  Angles  reciprocal ' 

(as  A  B  to  B  G,  fo  is  E  B  to  B  C ;  1  and  thoje  Parallelograms  I  D 
and  B  F  which  have  one  Angle  A  BC,  equal  to  one  EBG  ,  and  the 
Jides  which  are  about  the  equal  Angles  reciprocal,  are  equal. 

Corjlrnttion. TjOR,  let  the  (ides  A  Band  BG  about  the  cquai  'V'S1”,  n'ake  Sn'.n5h(!  Figure 

r  i.ine-,  wherefore  E  B,  and  BCfhall  doc  thc  fame.  Let  DC  and  FO  xxx 

be  produced  till  they  meet  in  H.  .  n  .  u  ,T 

Dmonftration.  As  to  thc  firlt  part  of  thc  1  hcorem ,  A  B  is  to  B  G,  as  L  D  to  B  H. 

BD  is  to  B  H,  as  B  F  to  B  H.-B  F  is  to  B  H,  asBEistoBC. 

As  to  the  fccond  Part  of  thc  Theorem,  B  D  is  to  B  H,as  A  B  is  to  B  G  j  A is  to 
BG,  as  B  E  is  to  B  C  j  B  E  is  to  B  C,  as  B  F  is  to  B  H  :  Therefore  the  Paralle lo- 
lograms  BDand  BF  arc  equal.  Which  was  to  be  Dcmonftratcd.  Eucl.  Ll.  Lib.  6,  P.  14. 

XLV.  If  four  right  Lines  lc  Proportional,  (as  A  D/o  F  0,  fo  E  F  to  C  IS,)  the 
Pellamle  AC,  comprehended  under  the  Extremes  AD  and  Ll), 
is  equal  to  thc  Retlang/e  E  G,  comprehended  under  the  Means  F  G  and 
E  K.  And  if  the  Rectangle  A  C.  comprehended  under  the  Extremes  A  D 
and  CB,  le  equal  to  the  Reilangle  EG,  comprehended  under  the  Means 
K  k  1  Ci  and 
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"  j;  q  and  F.F,  that  are  the  four  right  Lives  Proportional.  {As  All  to 
1  G,  Jo  is  K V  to  CB.) 

n  ■  n  thp  firft  natc  of  the  Theorem,  the  Angles  B  and  b  me  right,  and 

Figure  Dcmonfilratton.^OK^  fJlyPcq1iai ;  and  by  the  IJyp^fis  AD  is  to  EG,  as  EF  to 

XmCB:  Therefore  the  UcU,o =  ACis  ^  alK,  lUc  **  „ 

fSc^MAO  co  F  O,  ,b  is  ^  to  B  C.  ,mh  Jn  fc 
Demotifii  rated.  Eucl.  El.  Lib.  6.  P.  t6. 

XL VI  Like  Tribes,  ADC  W  D  E  E,  ore  ">  Uke  chplkou  Ratio  of  then-  Ho- 
mologou sfiLes,  BC  am!  EF.  ,  , .  . 

Figure  CmfrOUm.^  T  there  be  n.ade  BC  to  E  F,  as  E  F  to  B  G.  and  let  A  G  bedrawn. 

XXX,L  „  „  ‘  •  Upr„nfi.  that  A  B  is  to  D  E,  as  BGto  E  F  ;  and  as  B  C  to  EF,  fo  is 

Laooojhatm.  •  j  t0  t|)C  Angle  E;  thercfqre  the  Triangle  A  BG  is 

EI  ‘»«G  VrideDEF  But  the  Triangle  ABC  is  to  the  Triangle  AUG,  » 

B  C  s  “o  BG  and  the  dm  of  BC  to  B  O,  is  equal  to  the  Rmo  ofBC  to  EF  twice: 

“ .  '  SI°  1  ’  .  r  «  up  M  a  hG  that  is,  the  A.uio  of  ABC  to  D  E  f ,  is 

cquaUo  thV  Wo  of  B  C  to  E  F  twice. 9  Which  was  to  be  Demonftrated.  Eucl.  El.  Fib. 

6.  P.  ip.  Corollary • 

XLVII.  In  every  PmMogrm  A  B  C  D,  the  VarM^vm  E  G  and  HE, 
which  ere  dent  the  Dimetre  A  C,  ere  like  to  the  whole ;  .and  alfo 
one  to  the  other. 

Figure  Demonlbation.TfiOraMwh  as  the  Parallelograms  E  G  and  H  F,  have  each  of  them  one 
XXXIII.  J  t  Angle  common  to  the  whole,  therefore  they  are  Lqmanguhir  to  the 
whole  and  alto  one  to  the  other  •,  alfo  both  the  1  nang  cs  A  B  C,  A  E  1,  and  l  H  C, 
and  the  Triangles  ADC,  AG  I,  and  IF  C,  arc  mimnljy Equiangular :  1  tercforc 

A  F  ii  to  E  I  as  A  B  to  B  C  ;  and  A  E  to  A  I,  as  A  B  to  A  C ;  and  A  1  to  A  G,  as  A  C  g 
to  a  D  Therefore  by  equality,  A  E  is  to  A  G,  as  A  B  is  to  AD;  tlierdorc  the  Pa-  u 
rallelogranis  E  G  and  B  D  arc  like  :  And  after  the  fame  manner,  arc  H  F  and  B  D  like  | 
alfo.  Which  was  to  be  proved.  Eucl.  El.  Lib.  6.  lb  24.  | 

XLVIII  In  rhht  Angled  Triangles  BAG,  am  figure,  BI;,  de fo  iled  upon  th  | 

'  fife  B  C,  JUbtending  the  right  Angle  IS  A  C,  is  e.jttal  to  the  figures 
B  G  and  A  by  defe  riled  upon  the /ides  A  B  and  A  C,  containing  the  right.  | 
Angle ;  like ,  and  alike  fituate  to  the  former  B  F.  | 

Figure  Confirutlhn.pKom  the  right  Angle  B  A  C  let  fall  a  Pcrpcndidnlar  A  D.  | 

XXX1V'  arnonfirdw  t  Ifccaufc  that  D  A  is  to  C  A,  ns  C  A  is  to  C  B  , .therefore  A  L  is  to  | 
BE  as  DCtoDB;  alfo,  becaufc  D  B  is  to  BA,  as  Alt  to  11  Cj  therefore  B  4 
to  B  F  as  D  B  to  11  C  :  Therefore  the  Parallelograms  A  1.  and  B  G  together,  fhall  be  J 
equal  to  B  F.  Which  was  ,0  be  Da not # rated.  End.  El.  Lib.  6.  P.31  •  | 

Or  thus,  B  G  is  to  B  E,  as  the  Square  of  B  A  is  to  the  Square  of  B  C  ;  and  A  L  is  W  l 
B  E,  as  the  Square  of  A  C  is  to  the  Square  of  B  C  •,  therefore  t he  ParaHcJograms  BO  d 
and  A  L  is  to  the  Parallelogram  B  F,  as  the  Squares  of  B  A  and  C  A  is  to  the  Squ are  $ 
of  B  C  :  Therefore,  whereas  the  Squares  of  A  Band  C  A  together,  are  equal to  they 
Square  of  C  B,  thence  are  the  Parallelograms  B  G  and  A  L  together,  equal  to  the 
rallclogram  B  F.  Which  was  to  be  Demonfitrated. 

Corollary.  jj 

From  this  Theorem  is  produced  the  Addition  and  Subtraction  of  like  Figures,  by 
the  fame  method  that  is  ufed  in  Adding  and  Subtracting  of  Squares. 
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PARALLEL 

between 

antljmcttcfe  anti  <gtomtttj>, 

Being  the  Second  Book  of 

EV  C  L  I  D  E  'S  ELEMENTS 

Geometrically  and  Arithmetically  Demonft rated. 


I  if  ft  two  ritpt  Lints  A  .ml  B  C,  W  if  one  of  them  B  C  It  <Uvd ej 
inti  Ms.  bow  many  foevcr,  as  11  D  D  E  .W  EC  .  lfe  reticle  figure 
BH  mnprd-cM  wrier  the  two  right  Lines  A  and  U  C,  is  equal  to  all 
the  'rethink  faures  comprehended  under  the  Line  A  undivided ,  and  under 
every  one  of  the  Pints  of  the  other  Line  BC. 

CwMiw/.URom  the  Point  B  raife  the  Perpendicular  Line  B  F,  and  make  the  Line  Figure 
a  b  O  equal  to  the  Line  A, and  from G  draw  a  Line  O  M, parallel  to  LG,  1. 
and  from  the  Points  D,  E,  and  C,  draw  the  Lines  D  K,  LL,  and  C  H,  parallel  to 

^Lmflrmon.  I  fay  the  Parallelogram  BH,  is  equal  to  the  Parallelogram*  BK* 

D  L,  and  E  H ;  but  the  Parallelogram  B  H  is  equal  to  that  which  ,s  contained  under 
lie  Lines  A  and  BC,  (for  it  is  comprehended  under  the  Lines  B  G,  and  L  C,  and  the 
Line  G  B  it  equal  to  AO  And  the  Parallelogram  B ;K, is  equal  to tot  wluchis  contain, 
d  under  tin  Lines  A  and  11 D,  (for  it  is  comprehended  under  the  LincG  B,  and  L  D, 
and  lit/ is  equal  to  A.)  And  the  Parallelogram  D  L,  is  eqna  to  that  which  is  cm- 
lined  aaKhc  I lines  A  and.D  E,  (for  the  Line  DK,  equal  to  KG,  is  equal  to  A.) 

And  Likcivife,  the  Parallelogram  E  H,  is  equal  to  that  w Inch  *s  “"“'"“i ^ 

Lines  A  and  EC:  Wherefore  that  which  is  comprehended  under  the  Lines  A  ana 
BC,  is  equal  to  that  which  is  comprehended  under  A  and  B  D,  and  unto  that  under  A 
and  DE  and  unto  that  under  A  and  EC.  If  thcrcjorc  there  ham  right  Urns,  met  if 
«  eftkm  be  ell  1 M  into  pane,  how  many  fiever.'ht  , dUiille  t l.f"ry°"trehc"i?.'j"‘fr 
m  i*  Uoee.ie  equal  10  ,hc  ntlangle  F««r«  comonl, ended  wrier  else  Lmemdeuded ,  met 
mkreury  Jot  .he  Pam  of  the  o,  her  line.  Winch  was  robe  demonftraied. 

lllu tl ration  in  Numbers.  . 

Take  two  Numbers  the  one  undivided  fas  74,)  the  other  divided  into  what  Parts 
and  how  many  foevcr,  as  37,  divided  into  20,  io,  5,  and  Cwiilt  h  together  make  the 
whole  3-  Tlrn  if  von  multiply  thc.Numbcr  undivided,  viz..  74  into  all  the  parts  ot 
the  N umber  divi detl^ °as  *i  nto  20,  .0,  ,,  and  2  ,„n  diall  have  the  e  Produas  i.,8o 
740,  370,  and  i43,  which  added  together  make  273B.  And  the  like  Number  will 
alfo  ho  produced,  if  you  multiply  the  two  hrit  given  Numbers  one  into  the  other, 

thfs  Ewwrw^wanhc  Cmnp'cndious  way  of  Multiplication  now  in  Ufc  derived 
by  breaking  one  of  the  whole  Numbers  given,  into  us  rcipeftive  Pans. 

Thcfc  full  Ten  Propolitions  of  this  Second  Book  of  fault  de  s  dements,  arc  all  of 
them  clcmonllratcd  in  Numbers  by  one  Barham,  a  Creek  Authotir  ,  who  c  Dcmonlt ra¬ 
tions  fliall  follow  after  every  Theorem  but  firft  take  thcle  l  rinciples  ot  his. 

1.  A  Number  is  f.tid  to  multiply  another  Number,  ir hen  the  Number  mu  up  ted  is  Jo  often 
times  added  to  it  fdf,  ,is  there  be  Unites  in  the  Number  which  multiplied) ,  whereby 
is  produced  a  certain  Number,  which  the  Number  multiplied  meafurethby  the  Unites 
nhiih  arc  in  the  Number  1  rhi-h  mnlttplieth.  .  , 

Kki  * a 
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2  j„(i  (he  Number  produced  of  that,  Multiplication,  is  called  a  Plain,  or  Superficial 

3.  ^'square  Number  is  that  wbiib  is  produced  of  the  Multiplication  of  any  Number  into 

4.  'Every  Lefs  Number  compared  to  a  Greater ,  is  [aid  to  be  a  part  of  the  Greater ,  whether 
the  Lefs  me  a  fare  the  Greater  or  not. 

c.  Numbers  which  one  and  the  felf  fame  Number  me  a  fare  equally ,  that  is ,  by  one  and  the 
felf  fame  Number ,  are  equal  the  out  to  the  other. 

6  Numbers  that  arc  Equimultiplices  to  one  and  the  felf  fame  Number ,  that  is .  which 
’  contain  one  and  the  fame  Number  equally ,  and  alike  ,  are  equal  the  one  to  the  0- 
thcr. 


Propofition  I.  Two  Numbers  being  given ,  if  one  of  them  be  divided  into  any  Num¬ 
bers,  how  many  foever,  the  Plain  or  Superficial  Number ,  which  is  produced  of  the 
Multiplication  of  the  two  Numbers  JirJt  given,  the  one  into  the  other,  f had  be  e- 
qual  to  all  the  Superficial  Numbers,  which  are  produced  of  the  Multiplication  of 
the  Number  not  divided  into  every  part  of  the  Number  divided. 


C 


4- 


Suppofc  that  there  be  two  Numbers  A  B  and  C,  and  divide  the  Number  A  B  into 
certain  other  Numbers,  how  many  foever,  as  unto  AD,  D  E,  and  EB;  then  I  fay, 
the  Superficial  Number  which  is  produced  of  the  Multiplication  of  the  Number  C,  into 
the  Numbers  A  D,  and  of  C  into  D  E,  and  of  C  into  E  B  ;  for  let  F  be  the  Superficial 
Number  produced  of  the  Multiplication  of  the  Number  C,  into  the  Numbers  A  B;  and 
let  G  H  be  the  Superficial  Number  produced  of  the  Multiplication  of  the  Number  C, 
into  AD;  and  let  H  1  be  produced  of  the  Multiplication  of  C  into  DE:  And  finally 
of  the  Multiplication  of  C  into  E  B,  let  there  be  produced  the  Number  I  K.  Now 
fora fm  11  ch  as  A  B  multiplying  the  Number  C,  prodneeth  the  Number  F ;  therefore  the 
Number  C,  meafurerh  the  Number  F  by  the  Unites,  Which  arc  in  the  Number  AB: 
And  by  the  fame  rcafon  may  be  proved,  that  the  Number  C  doth  alfo  meafure  the 
Number  G  H  by  the  Unites  which  are  in  the  Number  A  D,  and  that  it  doth  meafure 
the  Number  H  I  by  the  Unites  which  arc  in  the  Number  D  E ;  and  finally,  that  it 
meafureth  the  Number  1  K  by  the  Unites  which  are  in  the  Number  E  B.  Wherefore, 
the  Number  C  meafureth  the  whole  Number  G  K  by  the  Unites  which  are  in  the  Num- 
A  B  ;  but  it  before  meafured  the  Number  F,  by  the  Unites  which  are  in  the  Number  A  B ; 
wherefore  either  of  tliefe  Numbers  F  and  GK  is  Equimultiple.*  to  the  Number  G.  But 
Numbers  which  are  Equimultiplices  to  one  and  the  felf  fame  Number,  are  equal  the 
one  to  the  other,  (by  the  lixth  Definition :)  Wherefore  the  Number  F  is  equal  to  the 
Number  G  K.  But  the  Number  F  is  the  Superficial  Number  produced  of  the  Multi¬ 
plication  of  the  Number  C,  into  the  Number  A  B  ;  and  the  Number  GK  is  compofcd 
of  the  Superficial  Numbers  produced  of  the  Multiplication  of  the  Number  C,  not  deri¬ 
ded  into  every  one  of  the  Numbers  A  D,  D  E,  andEB:  If  therefore  there  be  two 
Numbers  given,  and  the  one  of  them  be  divided,  &c.  Which  was  required  to  be  proved. 

II.  If  a  right  Line  A  B  be  divided  by  chance  in  C,  the  Hell  angle  Figures  AF 
and  C  E,  which  are  comprehended  under  the  Whole  A  15,  and  every  one  of 
the  Parts,  AG  and  C 15,  are  equal  to  the  Square  made  of  the  Whole 
A  15. 

Con  fir  nil  mu'!  IPon  the  Line  A  R,  deferibe  a  Square  A  BCD,  and  by  the  point 
L|  C  draw  a  Line  Parallel  to  either  of  the  fidcs  A  Dor  BE,  as*CF. 

Demonftratirm :  Now  I  fay,  the  Parallelogram  A  F,  is  equal  tot  lie  Parallelograms 
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af  and  ('  E  *  But  A  K  is  the  Square  made  of  A  B,  and  A  F  is  the  Itcttanglcd  Parallelo- 
fnn  comprehended  under  the  Linos  BA  and  AC,  for  it  is  comprehended  under  the 
f ;n ‘  a  L)  and  A  C,  but  the  Line  A  D  is  equal  to  the  Line  A  B.  Likewifc,  the  Pa- 
'llchrrun  CF  is  equal  to  that  which  is  contained  under  the  Lines  AB  and  CB,  for 
the  l  mV  F  B  is  equal  to  the  Line  A  B  :  Wherefore  that  which  is  contained  under  BA 
",  ^  C,  together  with  that  which  is  contained  under  the  Lines  A  B  and  C  B,  is  equal 
to  the  Square  made  of  the  Line  A  B.  Therefore,  If  a  right  Line  be  divided  by  chance ,  &c. 
Which  was  required  to  be  demon!!  rated. 

'  llluflration  in  Numbers. 

'Like  any  Number  as  11,  and  divide  it  into  two  parts,  as  7  and  4,  lirfl  multiply 
,,  iVo  7,  and  then  into  4,  and  thereof  will  come  tliefe  Products  77  and  44,  which 
added  together  make  12 1  •,  which  is  equal  to  the  Square  Number  ot  11  multiplied  in 
it  felf. 

Propofition  II.  If  a  Number  given  be  divided  into  two  other  Numbers,  the  Su- 
Lltcial  Numbers  which  are  produced  by  the  Multiplication  of  the  Whole  into  ei¬ 
ther  Part  added  together,  are  equal  to  the  Square  Number  made  of  the  Whole 
Number  given. 


Snppofe  tli.it  the  Number  given  be  A  B,  and  let  it  be  divided  into  two  other  Num¬ 
bers  AC  and  C  l> :  Then  1  fiy,  that  the  two  Superficial  Numbers,  which  arc  produced 
of  the  Multiplication  of  A  11  into  A  C,  and  of  A  B  into  BC;  tliefe  two  Superficial  Num¬ 
bers  added  together  (hall  he  equal  to  the  Square  Number  produced  of  the  Multiplicati¬ 
on  of  the  Number  A  B  into  its  felf.  For  let  the  Number  A  B,  multiplying  it  felf,  pro¬ 
duce  the  Number  I>,  let  the  Number  AC  alfo,  multiplying  the  Number  A  B,  pro¬ 
duce  the  Number  E  F:  Again,  let  the  Number  B  C  multiplying  the  fame  Nuntbcr  A  B, 
produce  the  Number  EG  :  now  forafmuch  as  the  Number  AC,  multiplying  the  Num¬ 
ber  A, 5,  produces  the  Number  EF;  therefore  the  Number  A  B  meafureth  the 
Number  E  V  by  the  Unites  which  ate  in  AC.  Again,  forafmuch  as  the  Number  C15 
multiplied  the  Number  A  B,  and  produced  the  Number  F  G  ;  therefore  the  Nunr 
her  AH  meafureth  the  Number  F  G  by  the  Unites  which  arc  in  the  Number  C  B ;  but 
the  lame  Number  A  B  before  meafured  the  Number  EF  by  the  Unites  which  arc  in  the 
Number  AO,  wherefore  the  Number  A  B  meafureth  the  whole  Number  EG  by  the 
Unites  whit  h  are  in  A  B ;  and  forafmuch  as  the  Number  A  B,  multiplying  its  felf,  produ¬ 
ced  the  Number  D  ;  therefore  the  Number  A  B  meafureth  the  Number  D, by  the  Unites 
which  arc  in  its  felf;  wherefore  it  meafureth  either  ol  tliefe  Numbers  \  namely,  the 
Number  l),  and  the  Number  E  G,  by  the  Unites  which  arc  in  it  felf.  Wherefore  how 
Multiplex  the  Number  D  is  to  the  Number  A  B,  fo  Multiplex  is  the  Number  EG  to 
the  fame  Number  AB:  But.  Numbers  which  arc  Equimultiplices  to  one  and  the  Lit 
fame  Number,  are  equal  011c  10  the  other;  wherefore  the  Number  D  is  equal  to 
the  Number  F.  G.  And  the  Number  D  is  the  Square  Number  mndcot  the  Number  A  B, 
and  the  Number  E  G  is  compofcd  of  the  two  Superficial  Numbers,  produced  of 
A  It  into  BC,  and  of  B  A  into  AC:  Wherefore  the  Square  Number  produced  of  the 
Number  A  B,  is  equal  to  the  Superficial  Numbers,  produced  of  r lie  Number  A B,  into 
the  Number  B  C,  and  of  A  B  into  A  C  added  together.  If  therefore,  &e.  Which  was  to 
he  proved. 


HI.  If  a  right  Line  A  15  be  divided  by  chance  in  G,  the  red  angled  1'igure  A  E, 
comprehended  under  the  whole  Line  A  15,  and  one  of  the  Parts  15  C,  is  equal 
to  the  red  angled  Figure  C  Y,  comprehended  under  the  Paits  A  C  and  A  15, 
and  unto  the  Square  li  D,  which  is  made  of  the  af  or  efaid  Part  15  C. 

CoijkullitiH TA|  lei  ibe  upon  the  Line  B  C  a  Square  CD  E  B,  nnd  extend  E  D  unto  F  ;  Figure 
\-S  and  by  the  Point  A  draw  a  Line  Parallel  unto  either  of  the  Lines  C  D  up 
or  H  as  A  !•. 


Demon - 
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Betnonttration.  Now  the  Parallelogram  A  E, is  equal  unto  the  Parallelograms  A  D  and 
r  ^  onri  a  v  jc  the  rcftanpled  figure  comprehended  under  AB  and  BC  j  foi  it  is  con1.- 
Sndtd u^r  he Une.  A  B  and  BE, which  Line  BE  »  equal  to  the  L,ne  B  C-  ami 
,Phc  Para  lclorvam  A  D,  is  equal  to  that  which  is  contained  under  the  Lines  A  C  and  C  B, 
r  i  i  inpn  C  is  cnual  unto  C  B,  and  D  B  is  the  Square  which  is  made  of  the  Line 
r  RthWhrrcfore  the  remanded  figure,  comprehended  under  the  Lines  A  B  and  B  C,  is 
c B"i fiSSre  comprehended  under  the  Lines  AC  and  CB;  and  alfo 
S' the  SqSa^S  ofTlanc  BC,  -  **  Lim  &c.  Which 

WaSuppofe*th™ Number  1 4,  to  be  divided  in°to  two  Parts  8  and  <S;  the  whole  Number 
it2,  equal  to  the  former. 

Propofition  III.  //-»  number  liven  le  divided  into  two  Numbers,  the  Superficial 
Number,  which  is  produced  of  the  Multiplication  of  the  Whole  into  one  of  the 
runs,  is  equal  to  the  Superficial  Number  which  is  produced  of  the  Parts  one  ■ 
to  the  other,  and  to  the  Square  dumber  produced  of  the  aforejaid  Part. 


Suppofc  that  the  Number  given  be  A  B, •which  let  be  divided  into  two  Numbers* 
A  C  and  C  B;  1  fay  rliat  the  Superficial  Number  which  is  produced  of  the  Multiplica¬ 
tion  of  the  Number  A  B  into  the  Number  BC,  is  equal  to  the  Superficial  Number 
which  is  produced  of  the  Multiplication  of  the  Number  AC  into  the  Number  CB, 
and  to  the  Square  Number  produced  of  the  Number  C  B.  For  let  the  Number 

AB,  multiplying  the  Number  CB,  produce  the  Number  D ;  and  Jet  the  Number 

AC,  multiplying  the  Number  CB,  produce  the  Number  EF^  and  finally  let  CB 
multiplying  its  felf  produce  F  G  :  Now  forafmuch  as  the  Number  A  B,  multiplying 
the  Number  CB,  produces  the  Number  Dj  therefore  the  Number C  B,  meafurcth 
the  Number  D  by  the  Unites  which  arc  in  the  Number  AB.  Again  ,  forafmuch 
as  the  Number  AC,  multiplied  the  Number  CB,  and  produced  the  Number  EF; 
therefore  the  Number  CB,  meafurcth  the  Number  EF,  by  the  Unites  which  are  in 
AC.  Again,  forafmuch  as  the  Number  CB  multiplied  it  felf,  and  produced  the 
Number  FG-,  therefore  the  Number  CB,  meafurcth  the  Number  FG,  by  the  Unites 
which  are  in  it  felf.  But,  as  we  have  before  proved,  the  felf  fame  Number  CB 
mcafureth alfo  the  Number  E  F,  by  the  Unites  which  arc  in  the  Number  AC;  where¬ 
fore  the  Number  C  B  mcafureth  the  whole  Number  E  G,  by  the  Unites  which  arc  in  the 
Number  A  B,  and  it  alfo  mcafureth  the  Number  D  by  the  Unites  which  arc  in  the 
Number  AB:  Wherefore  the  Number  C  B  equally  mcafureth  either  Number,  namely, 
the  Number  D,  and  the  Number  EG;  but  thole  Numbers  whom  one  and  the  felf  fame 
Number  mcafureth  equally,  are  equal  the  one  to  the  other,  wherefore  the  Number  D 
is  equal  to  the  Number  EG.  But  the  Number  *D  is  a  Superficial  Number,  produced 
of  the  Multiplication  of  the  Number  A  B,  into  the  Number  B  C;  and  the  Number  E  G 
is  the  Superficial  Number  produced  of  the  Multiplication  of  the  Number  A  Cinto 
the  Number  C  B,  and  of  the  Square  of  the  Number  C  B:  Wherefore  the  Superficial 
Number  produced  of  the  Multiplication  of  the  Number  A  B  into  the  Number  CB,  is 
equal  to  the  Superficial  Number  produced  of  the  Number  A  G  into  the  Number  BC, 
and  to  the  Square  of  the  Number  C  B.  Therefore  &c.  Which  was  required  to  be  proved. 

IV.  If  a  right  Line  A  B  be  divided  by  chance  in  C,  the  Square  A  E  which  is  m  ule 
of  the  whole  Line  A  B,  is  equal  to  the  Squares  C  K  and  H  F,  made  c;  the 
Parts  A  C  and  C  B,  and  unto  the  two  Hell  am  le  Figures  A  G  and  G  E,  com¬ 
prehended  under  the  Parts  A  C  and  C  B. 

Con- 
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1 1’oii  the  Line  A  li  ddi  i  ibo  n  Squafc,  A  IS  U  K,  and  draw  a  Line  from  ff«ve 
’Ll  B  to  l);  and  by  the  Point  C  draw  a  Line  Parallel  unto  cither  oft  he  IV. 

1)  or  li !.,  as  C  F,  cutting  the  Diumctrc  D  B  in  G  j  and  by  the  Point  G  diaw 

Parallel  to  A  B  or  D  E,  as  UK.  „  ,  .  „  ,  . 

„lhltl(il)l  Forafmuch  ns  the  Line  CF  is  a  Parallel  imto  A  D,  and  upon  them 
Llit  1  ine  111),  therefore  the  outwaid  Angle  CG  li,  is  equal  unto  the  inward 
'.ir’c  Api  le  A  D  B  ;  but  the  Angle  A  D  B,  is  equal  unto  the  Angle  A  B  D,  for 
BA  is  equal  to  the  lidc  AD:  Wherefore  the  Angle  COB  is  equal  to  the 
BC;  wherefore  the  fide  BC  is  equal  to  the  lido  CG  :  But  C  B  is  ccjual  to 
1  C  G  to  K  B  ;  wherefore  G  K  is  equal  to  K  B.  Wherefore  the  figure  C  G  K  B 
i  of  four  equal  lides:  1  fay  alfo,  that  it  is  a  rectangle  figuic;  for  for- 
s  C  G  is  Parallel  to  B  K,  and  upon  them  falleth  a  right  Line  C  L  j  therefore 
cs  K  B  C,  and  G  C  B,  arc  equal  unto  two  right  Angles.  But  the  Angle  K  B  G* 
t  Angle  ;  wherefore  the  Angle  B  C  G  is  aifo  a  right  Angle  :  Whoicfoic  the 
mpolite  unto  them,  namely,  CG  K,  andG  K  B,  are  alfo  right  Angles.  Whcrc- 
>  K  B  is  a  rcdlanglc  figure,  and  it  was  before  proved  that  the  fides  arc  equal  j 
re  it  is  a  Square,  anti  is  ddcribcd  upon  the  Line  BC.— Ai  d  by  the  lame  rea- 
H  F  is  a  Square,  and  is  deferibed  upon  the  Line  H  (j,  that  is,  upon  the  Line 
hcrcforc  the  Squares  H  F  and  C  K  arc  made  of  the  Lines  A  C  and  C  B.~ 
ifmuch  as  the  Parallelogram  A  G  is  equal  To  die  Parallelogram  G  E,  and  A  G 
•hidi  is  contained  under  A  C  and  C  B,  for  C  G  is  equal  to  C  B,  and  the  Parallc- 
•: ;  g  is  equal  to  that  which  is  contained  under  A  C  and  CB ;  wherefore  A  G 
arc  equal  to  that  which  is  comprehended  under  AC  and  1>  tvvicc.  And 
•cs  H  V  and  C  K,  are  made  of  the  Lines  A  C  and  C  B  *  wherefore  tlicfc 
ndc  figures,  H  F,  C:  K,  A  G,  and  G  E,  arc  equal  unto  the  Squares  which  are 
ihe  Lines  A  C  and  C  B,  and  to  the  rcdanglc  figure  which  is  comprehended  un- 
Jncs  A  C  and  C  B  twice.  But  the  rcdanglc  figures  H  F,  C  K,  A  G  and  G  E, 
whole  rcdanglc  figure  ADEB,  which  is  the  Square  made  of  the  Line  AB; 
rc  the  Square  which  is  made  of  the  Une  A  B  is  equal  to  the  Squares  which  ate 
.the  Lines  A  C  and  CB,  and  unto  the  two  rcdanglc  figures  A  G and  G  E,  which 
prehended  under  the  Lines  A  C  and  BC.  If  therefore  a  right  Line ,  &c.  Which 
e  Demonftratcd.  Corollary. 

it  is  mauifijl ,  that  the  Parallelograms  which  coup  ft  about  the  Dtamctres  of  a  Square 

‘this  Theorem  is  grounded  the  Fvtradion  of  the  Square  Root,  and  many  othef 
0  yilfiebra  are  by  it  Demon  A  raced. 

Ulultration  in  Numbers. 

ofc  a  Number,  as  17,  to  be  divided  into  two  Parts  9  and  8  ;  the  whole  Ntim- 
q plied  in  it  felf  produced!  289.  The  Square  Numbers  of  9  and  8  are  81 
the  Numbers  produced  by  the  parts  9  and  8,  multiplied  in  themfelves  twice, 
and  7?,  which  two  Numbers  added  to  the  t\Vo  Square  Numbers  of  9  and  8. 
and  64  doe  make  the  Number  289,  cqital  to  the 'Number  made  by  the  Multi- 
i  of  the  whole  Number  17,  into  its  felt. ' 

Ition  IV.  If  a  Number  given  le  divided  into  two  Numbers,  the  Square 
her  of  the  IV hole  is  equal  to  the  Square  Number  of  the  Parts,  and  to  the 
rjicial  Number  which  is  produced  of  the  Multiplication  of  the  Parts ,  the 
tto  the  other  twice. 


fe  that  the  Number  given  be  A  B,  which'Wt  be  divided  into  two  Numbers,  A  C 
i  then  1  fay  that  the  Square  Numbers  Of1  the  whole  Number  A  B,  is  equal  to 
res  of  the  Parts,  that  is,  to  the  Squares  of  the  Numbers  A  C  and  G  B,  and  to 
licial  Number  produced  of  the  Multiplication  of  the  Numbers  A  C  and  GB, 


i"* 
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~~7  rTTr”,,,-,.  rwirf*  Let  the  Square  Number  produced  of  the  Multiplication 

the  one  into  the  o |  her  tw.ee. ^  ^  ^  AC  multiplied  into  itfelf  produce 

EFhand  C  B  multiplied  fnto  itfelf  produce  G  H :  And,  finally,  of  the  Multiplication  of 
uvriLcAridCB  the  one  into  the  other  twice,  lee  there  be  produced  ei- 
tbe  Nf  be£  cimeTficial  Numbers  Vo  and  H  K  :  Now  forafmuch  as  the  Number  AG, 
ther  of  thefe  p  ,  ,  .  Nnmbcr  E  F  •,  therefore  the  Number  A  G  meafuretli 

multiplying  P  in  itfclf.  And  forafmuch  as  the  Number  C  B, 

the,  "T*CL  Nn  be  C  A  nd  produced  the  Number  F  G  ;  therefore  the  Number  A  d 
mUl  rPl  rhn  N l£r  F  O  by  the  Unites  which  are  in  the  Number  C  B ;  but  it  before 
meafureth  the  Number  I  G  bytM  ^  which  are  in  ilfclf;  wherefore  the 

alfo  ™ca  u£cd  J,  j  |v:n„ t|ie  Number  A  C,  produceth  the  Number  EG  •,  and  therefore 

Se  Numbe?EG  is  he  Superficial  Number  produced  of  the  Multiplication  of  the  Nam- 
the  Number  tu  AC>  And  by  the  fame  Reafon  may  we  prove,  that  the 

ber  AB,  lntothe  ^  N  umber  pry0duced  of  the  Multiplication  of  the  Number 

“o^ tl  N dmbe PBC  Fanhcr,  the  Number  D  is  the  Sonarc  o  the  Number  AB , 
buf  if  a  Number  be  divided  into  two  Numbers,  the  Square  of  the  whole  Number  is  e- 
o  al  to  the  two  Superficial  Numbers,  which  arc  produced  of  the  Multiplication  of  the 
richer  of  the  Parts,  (by  thefecond  Theorem ,)  wherefore  the  Square  Number 
whole  into  cither  o t  the  »  £  K  But  thc  Nlimber  E  K  is  compofed  of  the 

SquareTof  the  Number!  AC  and  BC,  and  of  the  Superficial  Number  which  is  produ¬ 
ced  of  the  Multiplication  of  the  Number  A  C  and  C  B,  the  one  into  the  other  twice  ; 
and  the  Number  D  is  the  Square  of  the  whole  Number  AB:  Wherefore  the  Square 
Number  produced  of  thc  Multiplication  of  thc  Number  A  B  into  it  fclf ,  is  equal  to 
the  Square^Numbers  of  thc  Parts,  that  is,  to  thc  Square  Numbers  of  the  Numbers  AC 
and  B  C  and  to  thc  Superficial  Number  produced  of  the  Multiplication  of  the  Numbers 
AC  and  BC,  thc  one  into  thc  other  twice.  Jf  therefore  ore.  wmch  was  to  be  proved. 

V  If  a  rhht  Line  A  13,  be  divider!  into  two  equal  Parts  in  C, and  into  two  me * 

'  J  nual  Parti  in  D;  the  retlangle  figure  AH,  comprehended  under thei unequal 
Parts  of  the  Whole  A  D  and  D  13,  together  with  the  Squares  of  G  D,  which 
is  between  the  Sell  ion ,  is  equal  to  the  Square  of  the  half  Line  AC  or 

CB. 

Conftruttion.  1  1  Pon  C  B  deferibe  a  Square,  as  C  E  F  B,  and  draw  a  Line  from  B To 
Figure  *  II  r.  and  bv  the  Point  I),  draw  a  Line  Parallel  to  each  of  the  Lines 

Vl  C  F  or  B  F  cutting  thc  Diumctrc  B  E  in  H,  as  the  Line  D  G  :  And  again  by  the  Point 
H  draw a  Line  Parallel  to  the  Lines  A  B  and  E  F,  os  K  O,  equal  to  A  B  :  And  again 
hv  the  Point  A  draw  a  Line  Parallel  to  C  L  and  B  O,  as  A  K.  UTr 

hy Dimn/IrMwn.  Forafmuch  as  the  Supplement  C  H  is  equal  to  t  he  Supplement  HF, 
Dutthe  Berne  DO  common  to  them  both:  Wherefore  the  whole  figure  C  0  is  equal 
to  the  whole  figureDF:  Bui  the  figure  CO  is  equal  to the  I figure  A  -’To  the  figure 
A  C  is  equal  to  the  lane  Oil ;  wherefore  the  figure  A 1.  alio  is  crjuJ  to  tlic ^ngurc 
D  F  -Put  tlic  figure  C  H  common  to  them  both ,  wherefore  r fie  whole  hgure  A  H  “ 
equal  to  the  fig  res  D L  and  D  F ,  butAH  is  equal  to  that  winch  is  contained  under 
Sc  Lines  A  D  and!  D  B,  for  D  H  is  equal  to  D  B,  and  the  figures  DF  and  D  L 
are  the  Gnomon  MNX:  Wherefore  the  Gnomon  MN  X,  is  equal  to  that  which  is 
contained  under  A  D  and  D  B.-Put  the  figure  LG  common  to  them  both,  which  is 
equal  to  the  Square  which  is  made  of  CD;  wherefore  the  M  N  X,  and  th 

figure  L  G  arc  equal  to  thc  rectangle  figure  comprehended  under  A  Hand  DB,  an 
unto  the  Square  which  is  made  of  C  D.— Blit  the  Gnomon  M  N  X,  and  the  fig',r*-  > 
are  the  whole  Square  CEFB,  which  is  made  of  BC:  Wherefore  the  rcdlang  e  fi¬ 
gure  comprehended  under  AD  and  DB,  together  with  theSquaic 

CD,  is  equal  to  the  Square  which  is  made  of  CB.  If  ihctfore  a  right  Line,  CSC. 

Which  was  to  be  Demonltratcd.  ,  .  .  ^  Foliation 

This  Theorem  is  of  great  ufe  in  Algebra,  for  by  it  is  Dcmonlhatc cd  t  .  1 

wherein  the  grcatcll  and  lead  Charaftcrs  (or  Numbers)  arc  equal  to  the  middle. 

llluftration  in  Numbers.  ,  ,f 

Take  any  Number,  as  20,  and  divide  it  into  two  equal  Parts  10  and  10, .  an 
into  two  unequal  Parts  1 3  and  7,  and  take  thc  difference  of  thc  half, . 
equal  Parts,  which  is  3  :  Then  multiply  the  unequn  Parts  .3 
and  they  produce  91  i  take  alfo  the  Square  of  3,  which  is  9,  ai;d  acld  11  r  9  »  makcs 
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~  “  Then  multiply  10,  half  of  the  whole  Number,  into  itfelf,  and  it  makes 

™  M  is  equal  to  the  Number  before  produced  by  thc  Multiplication  of  the  une- 
1C° ?D  r  the  one  into  the  other,  and  of  the  difference  into  itfelf,  which  is  alfo 
(ju<u  *ai  I’j  L  fa 

ico. 

r„-m  V  //  mi  even  Namier  be  divided  into  two  equal  Parts,  and  again 
VrX!  in-0  two  unequal  Parts,  the  Superficial  Number  which  is  produced  of  the 
Implication  of  the  unequal  Parts  one  into  the  other,  together  with  the  Square 
The  Number  fit  between  the  Parts,  is  equal  to  the  Square  of  half  the  hum- 

ber. 

A  1 - 4- — y-1 B 

c  i> 


Cnnofe  that  A  B  be  an  even  Number,  which  let  be  divided  into  two  equal  Number5 
A  Land  C  B  ;  and  into  two  unequal  Numbers,  A  D  and  1)1:  Then  I  fay  that  the 
Sonarc  Number  which  is  produced  of  thc  Multiplication  of  the  half  Number  C  B  into 
itldf  is  equal  to  the  Superficial  Number  produced  of  the  Multiplication  of  the  unc- 
111  ,v  ,q  \  n  qm!  mi  the  one  into  thc  other,  and  to  thc  Square  Number  pro* 
tftte  Number  C 1),  which  is  let  between  thc  laid  unequal  Parts.  Let  the  Square 
Number  produced  of  the  Multiplication  of  the  half  Number  C  B,  into  itfelf  be  E,  and 
let  the  Superficial  Number  produced  of  thc  Multiplication  of  the  unequal  Nunibers  A  D 
and  D  hthconc  into  thc  it  her,  be  F  G  j  and  let  the  Square  of  the  Number  DC,  which 
is fet between  the  Parts,  be G H.  Now  forafmuch  as  thc  Number  BC,  is  divided  into 
the  Number?  15  D  and  D  C  j  therefore  thc  Square  of  the  Number  B  C>  that  is  the  Num¬ 
ber  Lis  equal  to  the  Squares  of  the  Number  B  1)  and  D  C,and  to  the  Superficial  Number 
which  is  compofed  of  the  Multiplication  of  thc  Numbers  B  D  and  DC,  the  one  into  the 
other  twice,  (by  the  fourth  Propolition  of  this  Book.)  Fet  the  Square  of  the  Number 
BDbe  the  Nunibcr  K  L,  and  let  N  X  be  the  Square  of  the  Number  D  C.  And  final  y  of 
thc  Multiplication  of  thc  Numbers  111)  and  DC,  thc  one  into  the  other  twice,  let  be 
produced  cither  of  thefc  Numbers,  L  M,  or  M  N.  Wherefore  the  who  c  Number  K  X, 
fs equal  to  the  Number  E.  And  forafmuch  as  the  Number  B  D,  multiplying  itfelf, 
proluceth  the  Number  R  L \  therefore  it  mealureth  it  by  the  llmtcs  which  are  in  it 
[elf.  Moreover  forafmuch  as  thc  Number  C  D  mulrfclying  the  Number  B  D  produ- 
cctli  the  Number  L  M :  therefore  alfo  13  D  meafureth  L  M,  by  the  Unites  which  aic  in 
thc  Number  CD,  but  it  before  meafured  the  Number  KL,  l>y  the  Unites  which  are 
in  itlclfi  wherefore  the  Number  B  D,  meafureth  the  whole  Num hci  h  M,  by  the  U- 
nites  which  arc  in  Clij  but  the  Number  C  B,  is  equal  to  the  Nm.  u,ci  C  A,  uhc.eh  te 
the  Number  D  B,  meafureth  thc  Number  K  M,  by  tlic  Unites  which  aic  in  C  A.  An.  .  , 
forafmuch  as  thc  Number  C  1),  multiplying  thc  Number  D  B  Dodl'^tly  ^  ^ ^  ^  1 
MN  j  therefore  thc  Number  B  D,  meafureth  thc  Number  M  N,  by  thc  llmtcs  which 
arc  in  the  Number  AC;  wherefore,  thc  Number  B 1)  meafureth  the  uholeNumbu 
KN,  by  the  Unites  which  arc  in  the  Number  A  D  ^  wherefore  thc  1ni11  1x1  1  c  ’  b  C" 
qual to  the  Number  K  N  :  For  Numbers  which  arc  Lqmmultipliccs  to  one  a  d  the  felf 
fame  Number,  are  equal  thc  one  to  the  other*  but  the  Number  (,  H  is  cq  1. 1  to  he 
Number  NX,  lor  either  of  tin  in  is  lhppofed  to  be  the  Square  of  the  Num  ci  C  , 
.wherefore  the  whole  Number  K  X  is  equal  to  thc  whole  Number  I' Hi  but :  the  Ni  i.  - 
her  K  X  is  equal  to  the  Number  K  *  wherefore  alfo .the :  Number  MI  is  Hoc 
Number  E,  and  thc  Number  V  H  is  the  Superficial  Number  produced  of  the  Multi i  li- 
cation  of  the  Numbers  A  D  and  D  B,  thc  one  into  thc  other,  together  with  the  Squ.uc 
of  the  Number  DC;  and  the  Number  F.  is  thc  Square  of  the  Number  CB;  whcieloio 
the  Superficial  Namier  produced  of  the  Mulriplic  ation  of  the  unequal  Parts  A  D  and 
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DH  the  one  into  the  other,  together  with  the  5icjnare  ol  (lie  Nmner  L)  C,  which  is  fc(_ 
between  tliofe  unequal  Parts,  is  equal  to  the  Square  of  the  Number  C  B,  which  is  the 
half  of  the  whole  Number  AH.  tbenf'a>c,lk  c.  which  was  10  be  proved. 

VI.  If  a  right  Line  A  B  he  divided  into  two  equal  Ports  />>  C,  and  if  unto  it  Is 
added  another  right  Line  D  B,  diretlh,  the  ret! angle  I  tgure  contained  under 
the  whole  Line with  that  which  is  added \  A  D,  together  with  the  Square 
which  is  made  of  the  half  B  C,  is  equal  to  the  Square  which  is  made  of  the 
half  Line  A  C,  and  of  that  which  is  added,  B  D,  as  of  one  Line. 

Figure  ConbuUion.  I  I  Pon  the  Line  C  D  deferibe  a  Square  C  E  F  I),  and  draw  a  Line  from  E 

yj  LI  to  1),  and  by  the  Point  B  draw  a  Lane  Parallel  to  cither  of  the  Lines 

E  C  or  J)  F  cutting  the  Diametre  D  E  in  H,  as  BG  *  and  by  the  point  H  draw  a  Line 
Parallel  to  A  I)  and  E  F,  as  K  M  }  and  by  the  Point  A  draw  a  Line  Parallel  to  the  Lines 

C  L,  or  DM,  as  A  K.  n_  .  c  .  r.  ... 

Demon  ft  rat  ion.  Forafmuch  as  A  C  is  equal  to  B  C,  therefore  the  Figure  A  L,  i-.  equal  to 
the  Figure  C  H  j  but  C  H  is  equal  to  H  F, wherefore  A  L  is  equal  to  UK:  Put  the  Figure 
(j  M  common  to  them  both  *,  wherefore  the  whole  Figure  A  M  is  equal  to  the  Gnomon 
N  X  O  *;  but  A  M  is  that  which  is  contained  under  A  D  and  D  B  ;  for  D  M  is  equal  umo 
D  B,  wherefore  the  Gnomon  N  X  O  is  equal  to  the  rectangle  Ftgmc  contained  under  A  U 
and  D  B.  Put  the  Figure  L  G  common  to  them  both, which  is  cqn  :1  to  the  Square  which 
is  made  ofC  B  ^  wherefore  the  rcftangle  Figure  which  is  contained  under  A  D  and  A  B, 
together  with  the  Square  which  is  made  of  C  B,is  equal  to  the  Gnomon  NXO,  and  unto 
LG.  But  the  Gnomon  N  X  O  and  L  G,  are  the  whole  Square  C  E  F  1),  which  is  made  of 
CDj  wherefore  the  redtangle  Figure  contained  under  A  D  and  L>  8.  together  with  the 
Square  which  is  made  of  B  C,  is  equal  to  the  Square  which  is  made  of  G  D.  If  then  foie 
«  rioht  Line  be  divided,  &c.  Which  was  to  be  Dcmonftratcd. 

By  this  Theorem  in  algebra  is  dcmonftratcd  that  Equation  wherein  the  twolelKr 
Numbers  be  equal  to  the  Number  of  the  greateft  Denomination. 

Illuftration  in  Numbers. 

Take  any  even  Number  as  18,  and  add  unto  it  any  other  Number,  as  3,  which  make 
21 ;  multiply  2i  into  the  Numbe#  added,  namely  3^  and  they  make  63.  Take  alio 
half  of  the  even  Number,  namely  9,  and  multiply  it  into  itfclf,  it  pruducetli  81,  which 
added  to  63,  (the  Number  produced  of  the  whole  even  Number, and  the  Number  added 
into  the  Number  added,)  and  they  make  144.  Then  add  9,  the  half  of  the  whole  even 
Number,  unto  3,  the  Number  added,  and  they  make  12  ;  which  multiplied  in  itfclf, 
produceth  144,  equal  to  the  Number  compofed  of  the  Multiplication  of  the  whole 
Number,  and  the  Number  added  into  the  Number  added,  and  of  the  Square  of  the 
Number  added,  which  isalfo  144. 

Propofttion  VI.  If  an  even  Number  he  divided  into  two  equal  Numbers ,  and  unto 
it  be  added  fome  other  Number ;  the  Superficial  Number  which  is  made  of  the 
Multiplication  of  the  Number  compofed  of  the  whole  Number ,  and  the  Number 
added  into  the  Number  added,  together  with  the  Square  of  the  half  Number ,  is 
equal  to  the  Square  of  the  Number  compofed  of  the  half  and  the  Number  added 


Suppofe  that  A  B  be  an  even  Number,  and  let  it  be  divided  into  two  equal  Num¬ 
bers  A  C  and  C  B,  and  unto  it  let  there  be  added  another  Number  B  D  :  1  hen  I  lay 
that  the  Superficial  Number  produced  of  the  Multiplication  of  the  Number  AD  into 
the  Number  B  D,  is  equal  to  the  Square  of  the  Number  C  D  •,  for  lec  the  Square  ot  the 
Number  C  \),  be  the  Number  E:  And  let  the  Superficial  N  umber  produced  ol  the  Mul¬ 
tiplication 
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"T":  ~  "rTi^umbcr  A  D  irto the  Number  0  B  be  the  Number  F  G  :  And,  finally, 

, (plication  of  the  Nun  Number  G  H ;  and  forafmuch  as  the  Square  ot  the 

In  th,c  ’  lthc  fQ;kh  Propolition)  equal  to  the  Squares  of  the  Number  D  B 

Nxv.nbci  G  D  is  C  y  snnrrficinl  Number  which  is  produced  ol  the  Multiplicati- 

„  into  the  other  twice.  Let  the  Square  of  the 
onofdl  ,,n  he  th  Number  Kl,  and  let  the  Superficial  Numbers  produced  of  the 
Number  B  p  be  t lie  wn  » and  B  the  one  into  the  other  twice,  be  cither  of 

MubiP  .cation  of  th c  N«r nbcis  I  I  ^  thc  Squarc  0f  the  Number  B  C  be  the  Num- 
thefc  Numbers  J .  M  01  M IN I ,  »  >>  K  y  n  all  hc  cqlinl  t0  the  Squire  of  thc  Num- 

berNX  \Vi  wW, tfc  NmnherClVisthe  Number  E,  wherefore  the  Number 
hcrGD,  hut  the  Squat c  o  I  N  And  forafmuch  as  thc  Number  BD,  multiplying  ic 
K  X,  is  equal  to  the  Nu'm>u  -•  ,  rbc  Nunlbcr  » 13  meafuretb  thc  Number  K  L 

fdf,  produced  the  Number  ■  1  '  mcafuveth  thc  Number  L  M  by  the  Unites 

by  die  Unites  which  arc  in  tfelf .  But  it  a  «  ™  Q  B  mcaful.eth  thc  whole  Number 

Which  win  thcNumbc :r  C  f  i  Ntunbe.  C  U  The  Number  D  B  alfo  mcafurctl. 

KM  by  the  Unites si  ! 1  gitli  arc  in  thc  Number  C  B,  and  thc  Number  CB  u 

the  Number  M  is, by  the  Unite s  u  Number  B  U  meafurcth  thc 

qoa, to  the  Nt.  he,  -  PP^tom  J « ^  Nomber  A  u .  but  thc  Number  U  B 

whole  Number  KN  r.  r  ,  v  tbc  Unites  which  are  in  thc  Number  AD:  For 

doth  alio  mealure  the  Number  tjic  Superficial  Numbet:  produced  of  the  Multipli- 
bySuppoftctotn  the  Num  her  F  6  the  Sup^haa.  Mi  ^  Nl,rabcr 

cation  of  the  Numbcis  AD  an  »  Number  1IG  is  equal  to  the  Number  N  X, 

FG  iscqual  to  the  Number  KN  CB-  wherefore  thc  whole 

for  either  of  them  is  the  Squ?  r  Number  K  X  is  proved  to  be  equal 

Number  F  H,  is  equal  to  t he  Ni im  c ^^;nrd^hcfll a7a^0  be  eq,al  tP0  the  Number^  5 
l0  the  Number  E  ;  VV1 Cl£°q^ ftcqal  Number,  produced  of  the  Multiplication  of  thc 
and  the  Number  FH  1  ,t  ieotbcr  together  with  thc  Square  of  the  Number 

NumbcrsA  B  ami  1  D,  the  o  c  tnto  t he  ole,  ^getdter  whcllcf.orc  tbc  Supc,  fici ial 

C  B,  and  the  Numb  .  E  is  th  Sq  a  e  or  uie  A  D  a„d  D  B,  thc  one  into  t  he 

othcMO^cther C w Uh  %  “gKSJ  Number  CD,  is  cquai  to  the  Squarc  of  the 
Number  t  D.  If  therefore  &c.  which  was  to  he  proved. 

VII  If  a  mbt  l-'ne  A 11  k  rlrvulerl  by  chance  in  C,  the  Stmc which is maJc  of 
'  tlf  Whole  A II,  together  with  the  Square  which  is  meulc  of  one  of  the  hti  t 

I)  C  is  enrnl  to  the  reUauffe  Figure  A  F,  which  is  contained  under  the  Vi  ho  e 
A  ll’,  gv !  the  faid  Part  il  C  twice,  and  to  thc  Square  which  is  made  of  the 

Cuifirrilhnl  |  Pon  the  Line  A  B  deferibe. a  Squarc  A  D  E  B .and ^dra« *t  he  niametre  f^e 
I  1  nu-  then  through  thc  point  G  draw  the  Line  C  N  paui  ci  to  i\\j 

and  B E, cutting  the  Diametre  in  G:’ Alfo  through  G’(J"W .f.1' f^g  FPp”  IwKigore 
Demon  ft  ration.  Forafmuch  as  the  Figure  AG  is  equal  to  the  Fig  rc  G  1  R 

CF  common  to  them  both  •,  wherefore  the  whole  Figure  A  ,  s  equal  to  1  w ho  I  ig  u 

C^:r?CrC*'0V: ll* *r'8urC|A^' ftmaroCF ^'wherefore'  the ob/eLw  Kl. M, 

contained  under  A  B  and  BC  twice,  foi  B1  is  cqual  to  •  .  linjer  p  and 

Kl.M.aml  thc  Square  C  F  are  equal  unto  the  rtftanglc  Hgfo*  «>  a  "c<1  "nJcr 
HC  twice.  —Put  the  Figures  DG  common  to  them  both,  wnic  histhc  St^atc  m 
AC^  wherefore  the  (human  KLM,  and  the  Squares  BG  and  l)  G,aic  equal  u.n : 
reft, mglc  Figure,  which  is  contained  under  A  B  and  B  C  tw  c  ,  a  d  «  1  tlm  Square 

which  is  made  of  A  G  :  But  the  Kmmon  K  L  M,  and  the  .  q  *'  ^  ‘rc  ma(jl  of  the 

whole  Square  B  A  1)  E,  and  the  part  or  Square  C  F,  whir  1  q  .  •  *  ^ 

Lines  A  B  and  BC  ,  therefore  thc  Squares  which  arc  made  of  A  I  d.  ^ 

unto  the  redbngle  Figure  which  is  contained  under  A M  and  B  L  tw  c,  .  ^ 
to  the  S<piarc  of  A  C.  Jf  then  foie  a  right  Line,  Ik  c.  Which  was 
Corollary.  , 

The  Squares  of  two  unequal  Lines  do  exceed  the  rcttanglc  Figure  c6nt;y^c,(\lin('c,1  !fs 
raid  two  .incs  by  the  Squale  ol  the  Excels,  by  which  the  greater.  Ltnc  “g  ^ 

For  if  the  Line  A  B  he  the  greater,  and  the  Ltnc  BC  thc  left,  it  .y ™n"  ft  ’•«  the 
Squares  of  A  I!  and  BC,  arc  equal  to  thc  tcflangle  figure  conta.rcl  ^  "it  Unw 
A  Band  BCtwir^  a::d  alfo  the  Square  of  the  Line  AC.,  whereby  the  Line  . 
tWdeth  the  Line  i;C.  1  2 
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By  this  Theorem  was  found  out  the  Extraction  of  Square  Roots  in  irrational  Num¬ 
bers, ’and  divers  other  ufcfull  things. 

Jllufl ration  in  Numbers. 

Take  any  Number,  as  1 3,  and  divide  it  into  two  parts,  as  4  and  9  ;  take  the  Square 
of  13  which  is  1693  take  alfo  the  Square  of  4  which  is  add  thefe  two  Squares 
together, and  they  make  185.  Then  multiply  the  whole  Number  13  into  4  (the  a  fore  fa  id 
part)  twice,  and  you  fliall  produce  52  and  52  ;  take  alfo  the  Square  of  the  other  parr, 
(that  is  of  9,)  which  is  81, and  add  it  to  the  Produtts  of  13  into  4  twice,  that  is,  into  52 
twice,  and  thofc  three  Numbers  added  together  fliall  make  185  •,  which  is  equal  to  the 
Number  compofcd  of  the  Squares  of  the  Whole, and  one  of  the  Parts, which  is  alfo  185. 

Proportion  VII.  If  a  Number  be  divided  into  two  Numbers,  the  Square  of  the 
Whole  Number,  together  with  the  Square  of  one  of  the  Parts,  is  equal  to  the  Su¬ 
perficial  Number  produced  of  the  Multiplication  of  the  Whole  Number  into  the 
forefaid  Part  twice,  together  with  the  Square  of  the  other  Part. 


Suppofc  that  the  Number  A  Jibe  divided  intothe  Numbers  AC  and  CB,thcn  I  flay  that 
the  Square  Numbers  of  the  Numbers  B  A  and  C  A,  arc  equal  to  the  Superficial  Number 
produced  of  the  Multiplication  of  the  Number  B  A, into  the  Number  A  C  twice, together 
with  the  Square  of  the  Number  BC:  For,  forafmuchas  (by  the  fourth  of  this  Book)  the 
Square  of  the  Number  A  13,  is  equal  to  the  Squares  of  the  Numbers  AC  and  B  C,  and  to 
the  Superficial  Number  produced  of  the  Multiplication  of  the  Numbers  B  C  and  C  A, 
the  one  into  the  other  twice j  add  the  Square  of  the  Number  A  C  common  to  them 
both.  Wherefore  the  Square  of  the  Number  A  B,  together  with  the  Square  of  the 
Number  AC,  is  equal  to  two  Squares  of  the  Number  A  C,  and  to  one  Square  of  the 
Number  C  B,  and  alfo  to  the  Superficial  Number  produced  of  the  Multiplication  of  the 
Number  B  C  and  A  C,  the  one  into  tlio  other  twice :  And  forafmuch  as  the  Superficial 
Number  produced  of  the  Multiplication  of  the  Numbers  BA  andCA,  the  one  into 
the  other  once,  is  equal  to  the  Superficial  Number  produced  of  the  Multiplication  of 
B  C  into  A  C  once,  and  to  the  Square  of  the  Number  C  A,  (by  the  third  of  this  Book  \) 
therefore  the  Number  produced  of  the  Multiplication  of  B  A  into  A  C  twice,  is  equal 
to  the  Number  produced  of  the  Multiplication  of  B  C  into  A  C  twice;  and  alfo  to  the 
two  Squares  of  the  Number  C  A,  add  the  Square  Number  of  B  C  common  to  them  both. 
Wherefore  two  Squares  of  the  Number  A  C,  and  one  Square  of  the  Number  B  C,  to¬ 
gether  with  the  Superficial  Number  produced  of  the  Multiplication  of  BC  unto 
AC  twice,  are  equal  to  the  Superficial  Number  produced  of  the  Multiplication  of  the 
Number  B  A  unto  the  Number  A  C  twice,together  with  the  Square  of  the  Number  C 13 : 
Wherefore  the  Square  of  the  Number  A  13,  together  with  the  Square  of  the  Number 
A  C,  is  equal  to  the  Superficial  Number  produced  of  the  Multiplication  of  the  Num¬ 
ber  B  A  unto  A  C  twice,  together  wih  the  Square  of  the  Number  C  B.  Jf  therefore  &c. 
Which  was  required  to  be  Demonitrated. 

B  r  8  -64  The  Square  of  the  Whole  A  B. 

T  I  8_  (25  The  Square  of  the  Part  A  C. 

3  j  64  The  Square  of  the  whole  J89  T 


)8o  The  Superficial  Number. 
f  9_The  Square  of  the  other  Part  B  C. 


2$  The  Square  of  the  Part  ^89 
8  8 


The  Superficial  Number  produced  of  the  Multiplication  of  the  Who.c 
intothe  Part  twice. 


\.9  The  Square  of  the  other  Part. 
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VIII  bf  a  right  Pine  A  13  be  divided  by  chance  in  C,  the  reel  angled  figure  com¬ 
prehended  under  the  Whole  A  13,  and  one  of  the  Parts  11  C,  four  times  to - 
iie! her,  with  the  Square  which  is  made  of  the  other  Part  A  (',  is  equal 
to  the  Square  which  is  made  of  the  Whole  A  13,  and  of  the  aforefaid  Part 
13  ( ns  of  one  Line. 

C>/h7c7w/.T7stc'nd  the  I  fine  A  B  unto  D,  making  B  1)  equal  to  13  C,  and  upon  A  D  Figure 
lA  deicribe  a  Square  A  E  F  D  j  then  draw  the  Diametre  E  D,  and  from  Vlll. 
the  point  of  Divilion  C,  ai.d  the  Point  15,  draw  the  Lines  C  H  and  BE,  parallel  to 
and  D  P,  cutting  the  Diametre  in  the  Points  K  and  P,  through  which  points  K 
and  P  draw  the  right  Lines  A1  N  and  X  O,  parallel  to  A  D  and  E  F  i  and  tonilitutc 
the  tinonion  S  1  11.  _  ' 

Demonjlmtion.  Forafmuch  as  C  13  is  equal  to  BD,  but  CB  is  equal  to  GK, 
and  likewife  B  D  is  equal  to  K  N  5  wherefore  G  K  alfo  is  equal  to  K  N,  and  (by  t life 
f,mc  rcafon)  P  R  is  equal  to  R  O.  And  foralmuch  as  B  C  is  equal  to  B  D,  and  G  K  to 
KN,  therefore  the  figure  Givis  equal  to  the  Figure  D  K,  and  the  Figure  GRto 
the  Figure  R  N  ;  but  the  Figure  C  K  is  equal  to  the  figure  R  N,  for  they  arc  the  Sup¬ 
plements  of  the  Parallelogram  CO  ;  wherefore  the  Figure  D  K  alfo  is  equal  to  the  Fi¬ 
gure  N  R  ;  wherefore  thefe  Figures  D  K,  C  K,  G  R,  and  R  N,  are  equal  the  one  to 
the  other :  Wherefore  thofc  Figures  are  Quadruple  to  the  Figure  C  K.  Again,  foraf- 
lmidi  as  C  13  is  equal  to  13  1J ;  but  13  D  is  equal  to  B  K,  that  is,  unto  C  G  and  C  B*i$ 
equal  unto  G  K,  that  is  unto  G  P  *  therefore  C  G  is  equal  to  G  P.  And  forafmuch  as 
C  G  is  equal  to  G  P,  and  P  R  unto  R  O  j  therefore  the  Figure  A  G  is  equal  to  the  Fi- 
gmc  M  l\  and  the  figure  P  L  is  equal  to  the  Figure  R  F  but  the  Figure  M  P  is  equal 
to  the  Figure  P  L,  for  they  are  the  Supplements  of  the  Parallelogram  ML:  Wherefore 
the  Figure  alfo  A  G  is  equal  to  the  Figure  IGF  ;  wherefore  thefe  four  Figures  A  G,  M  P, 

P f,  and  R  F,  arc  quadruple  to  the  Figure  R  F:  And  it  is  proved,  that  thefe  four 
Figures  Civ,  K  L),  G  R,  and  R  N,  are  quadruple  to  the  Figure  CK  j  wherefore,  the 
eight  Figures  which  contain  the  Gnomon  S  T  U,  arc  quadruple  to  the  Figure  AR  : 

And  forafmuch  as  the  Figure  AK  is  that  which  is  contained  under  the  Lines  A  B  and 
BD,  for  the  Line  13  K  is  equal  to  the  Line  B  D  3  therefore  that  which  is  contained  un¬ 
der  the  Lines  A  B  and  15  D  four  times,  is  quadruple  unto  the  Figure  A  l\.  And  it  is 
proved  that  the  (o/wyn  ST  11  is  quadruple  to  A  K  ;  wherefore  that  which  is  con¬ 
tained  under  the  Lines  A  B  and  13  Li)  four  t  imes,  is  equal  unto  the  Gnomon  S  T  U.  Put 
the  Figure  X  H,  which  is  equal  to  the  Square  made  of  A  C,  common  unto  them  botli  : 
Wherefore  the  Rectangle  Figure  comprehended  under  the  Lines  A  B  and  B  D  four 
times,  together  with  the  Square  which  is  made  of  the  Line  AC,  is  equal  to  the  Gnonrni 
S T 11,  and  unto  the  Figme  X  H.  line  the  Gnomon  S  T  U,  and  the  Figure  X  H,  are  the 
whole  Square  A  F,  F  D,  whichjs  made  of  A  D;  wherefore  that  which  is  contained  un¬ 
der  the  Lines  A  15  and  B  D  four  times,  together  with  the  Square  which  is  made  of  the 
Line  AC,  is  equal  to  the  Square  which  is  mule  of  AD:  Blit  B  D  is  equal  to  BC  ; 
wherefore  the  Rectangle  Figure  contained  four  times  under  ABandBC,  together 
with  the  Square  which  is  made  of  AC,  is  equal  to  the  Square  which  is  made  ol  A  L)  ; 
th.it  is,  unto  that  which  is  made  of  ABandBC  as  one  Line.  If  therefore  a  right 
L'.r,  &c.  Which  was  to  be  Demon  II  ruled. 

.  liln  h  ! i  el  in  Number';. 

'Like  any  Number  ns  17,  and  divide  it  into  two  parts  6  and  11,  and  multiply  17 
into  0  (one  of  the  puns)  lour  times,  and  you  lliall  produce  102,  102,  102,  102  : 

Take  alfo  the  Square  of  1  1,  (the  other  part,)  which  is  12  1,  and  add  it  unto  the  four 
Numbers  produced  of  the  Whole  17,  multiplied  intothe  Part  6  four  times,  and  you 
ft  *11  have  529.  Then  add  the  whole  Number  17  unto  the  part  6,  and  it  makes  23, 
which  multiplied  in  itfelf  produceth  529,  equal  to  the  Number  compofcd  of  the 
Whole  17,  into  one  of  the  Parts  0  four  times,  and  of  the  Square  of  the  other  Parr, 
which  makes  529  alfo. 

ftopofition  VIII.  If  a  Number  be  divided  into  two  Numbers,  the  Superficial 
Number  produced  of  the  Multiplication  of  the  Whole  into  one  of  the  Parts  four 
times,  together  with  the  Square  of  the  other  Part,  is  equal  to  the  Square  of 
the  Nuweer  compojed  of  the  Whole  Number,  and  the  aforefaid  Part ,  as  one  Num¬ 
ber. 

Soppofe 
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Sunpofc  that  the  Number  A  B  be  divided  into  two  Numbers  A  C  and  C 13,  then  I  fay 
that  the  Superficial  Number  produced  of  the  Multiplication  of  the  Number  A  B  into 
the  Number  CB  four  times,  together  with  the  Square  of  the  Number  AC,  is  equal  to 
the  Square  of  the  Number  compofcd  of  the  Numbers  A  B  andC  B;  forunto  the  Num¬ 
ber  B  C  let  the  Number  13  D  bo  equal.  Now  forafmuch  as  the  Square  of  the  Number 
AD  is  equal  to  the  Squares  of  the  Numbers  A  B  and  BD,  and  to  the  Superficial  Num¬ 
ber  produced  of  the  Multiplication  of  the  Numbers  A  B  and  DB,  the  one  into  the  o- 
tl,er  twice,  (by  the  fourth  part  of  this  Book  ■,)  and  the  Number  13  D  is  equal  to  13  C. 
therefore  the  Square  of  the  Number  AD  is  equal  to  the  Squares  of  the  Numbers 
AB  and  BC,  and  to  the  Superficial  Number  produced  of  the  Multiplication  of 
the  Numbers  AB  and  BC,  the  one  into  the  other  twice.  But  the  Squares  of  the 
Numbers  AB  andBC,  are  equal  to  the  Superficial  Number  produced  of  the  Multipli¬ 
cation  of  the  Numbers  AB  and  BC,  the  one  into  the  other  twice,  and  to  the  Square 
of  AC  (by  the  former  Propofition  ;)  wherefore  the  Square  of  the  Number  A  D,  is  e- 
qual  to’ the  Superficial  Number  produced  of  the  Multiplication  of  the  Numbers  AB 
and  BC,  the  one  ii\fo  the  other  four  times,  and  to  the  Square  of  the  Number  AC. 
But  the  Square  of  the  Number  AD,  is  the  Square  of  the  Number  compofcd  of  the 
Numbers  A  B  and  B  C  •,  for  the  Number  B  D  is  equal  to  the  Number  B  C :  Wherefore 
the  Square  of  the  Number  compofed  of  the  Numbers  A 13  and  B  C,  is  equal  to  the  Su¬ 
perficial  Number  produced  of  the  Multiplication  of  the  Number  A  B  and  B  C,  the  one 
into  the  other  four  times,  and  to  the  Square  of  the  Number  A  C.  Therefore ,  &c. 


1 6  1 6  1 6  1 6J 

* . .  — -y-  1  ■ — J 

04  The  Superficial  Number  produced  of  the  Multiplication  of  the  Num¬ 
ber  A  B  and  B  C,  the  one  into  the  other  four  times. 


3 6  The  Square  of  A  C. 


ioo  The  Squares  of  the  Number  compofcd  of  A  B  and  ftC. 


i  oo  The  Superficial  Number  produced  of  the  Multiplication  made  four  times,  and 
the  Square  Number  of  A  C. 

IX.  If  a  TiqJ't  Line  AB  be  divided  into  Tivo  equal  Tarts  in  C,  and  into  Two 
unequal  Parts  in  D;  the  Squares  which  are  made  of  the  unequal  Parts  of 
the  Whole  A  D  and  D  B,  are  double  to  the  Squares  which  arc  made  of  the 
half  Line  A  C,  and  of  that  Line  C  D,  that  is  between  the  Setlions. 

Figure  ConfirulUon.Tf Horn  the  Point  C  creft  a  Perpendicular  to  the  Line  A 13,  as  CE,  ma- 
IX.  IT  king  CE  equal  to  AC,  or  C  B  }  and  draw  the  right  Lines  A  E  and  BE; 

and  by  the  Point  D  draw  a  Line  parallel  to  C  E,  as  DF  }  and  by  the  Point  F  draw  FG; 
parallel  to  AB  }  and  laftly,  draw  a  right  Line  from  A  to  F. 

Demonflration.  Forafmuch  as  AC  is  equal  unto  CE,  therefore  the  Angle  EAC  is 
equal  to  the  Angle  CE  A}  and  forafmuch  as  the  Angle  at  C  is  a  right  Angle,  therefore 
the  Angles  remaining,  EAC  and  CE  A  together,  arc  equal  to  one  right  Angle;  where¬ 
fore  each  of  thefc  Angles  C  E  A,  and  CAE,  are  the  hall  of  a  right  Angle  \  and  by  the 
fame  rcafon  alfo,  each  of  the  Angles  C  E 13  and  EBC  arc  the  halves  of  a  right  Angle } 
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,  reforc  the  whole  Angle  A  !  1;  is  a  right  Angle.  Arc!  fora  fin  tub  as  the  Angle  GE  F  is 
' I '  i, ilt' of  a  right  Angle;  lull  EOF  is  a  right  Angle,  for  it  is  cqml  to  the  inward  and 
onnolitc  Angle, that  isit  is  equal  tmio  EC  B }  wherelorethe  remaining  Angle  KFGis  the 
hilf  of  a  right  Angle  ;  w  here  for c  the  Angle  G  K  l;  is  equal  to  the  Angle  G  F  E  }  vvlicretoi  e 
gib  the  bide  E  u  ’  is  equal  to  the  side  F  G.  Again,  lorafmuch  as  the  Angle  at  the  Point 
u  js  the  half  oi  a  light  Angle, but  the  Angle  F  L)  L5  is  a  right  Angle, for  it  is  equal  to  the 
nivivd  and  opjnlue  Angle  EC  13;  wherefore  the  Angle  remaining,  LI-  D,  is  half  of  a 
File  Angle  }  wherefore  the  Angle  at  the  Point  13  is  equal  to  the  Angle  DF  B-  where- 
toio  the  bide  D  F  is  equal  to  the  bide  DU:  And  lorafmuch  as  A  C  is  equal  unto  C  F, 
therefore  the  Square  which  rs  made  of  AC  is  equal  to  the  Square  which  is  made  of  C  IS; 
wherefore  the  Squares  which  are  made  of  C  A  and  CE  are  double  to  the  Square  which 
j.  nl-j0  of  AC  :  Part  the  Square  which  is  made  of  A  Is  is  equal  to  the  Squares  made  of 
(Vand  CE  ;  lor  the  Angle  AC  E  is  a  right  Angle}  wherefore  the  Square  of  A  J l  is 
double  to  the  Square  of  AC.  Again,  forafmuch  as  EG  is  equal  unto  G  F,  the  Square 
[Indore  which  is  made  of  KG  is  equal  to  the  Square  which  is  made  of  G  F }  wherefore 
the  Squares  which  are  made  of  EG  and  G  F,  are  double  to  the  Square  which  is  made 
ot  OC,  but  the  Square  which  is  made  of  EF  is  equal  to  the  Squares  Which  are  made 
of  (j  E  and  G  F  }  wherefore  the  Square  which  is  made  of  E  F,  is  double  to  the  Square 
which  is  made  of  OF:  Bui  G  V  is  equal  unto  CD}  wherefore  the  Square  which  is 
made  of  IT,  is  double  to  the  Square  which  is  made  of  C  D;  and  the  Square  which  is 
made  of  A  K,  is  double  to  the  Square  which  is  made  of  AC;  wherefore  the  Squares 
which  are  made  of  A  E  and  Id  F,  are  double  to  the  Squares  which  are  made  of  AC  and 
C|j  •  but  the  Square  which  is  made  of  A  F  is  equal  to  the  Squares  which  are  made  of 
A E  and  EF,  the  Angle  AEF  being  a  right  Angle:  Wherefore  the  Square  which  is 
made  of  A  F  is  double  to  the  Squares  which  are  made  of  A  C  and  CD  ;  but  the  Squares 
which  are  made  of  AD  and  D  F  are  equal  to  the  Square  which  is  made  of  AIT,  for 
the  Angle  at  the  Point  D  is  a  right  Angle  }  wlteicfore  the  Squares  which  are  made  of 
AD  aiul  DF  are  double  to  the  Squares  which  arc  made  ofACandCD;  ButDF  is 
equal  to  13  D  ;  wherefore  the  Squares  which  arc  made  of  AD  and  D  B  are  double  to 
the  Squares  which  arc  made  ot  AC  and  CD.  If  therefore  a  Right  Line ,  &c.  Which 
was  to  be  demonll rated. 

Illuftration  in  Numbers. 

Take  any  Even  Number,  as  12,  and  divide  it  firll  Equally  into  6  and  A,  and  then 
unequally  into  8  and  4,  and  take  the  difference  of  the  half  to  one  of  the  unequal  parts, 
which  is  2:  Then  take  die  Square  Numbcis  of  the  unequal  Parcs  8  and  4,  which  are 
643ml  16,  which  added  together  make  80  :  Then  take  the  Squares  of  the  half  6,  and 
the  differe  flee  2,  and  they  are  36  and  4,  which  added  together  mak'*  40}  umo  which 
Number  the  Number  compofed  ol  the  Squares  of  the  unequal  parts  (which  is  80)  is 
double. 


Propofition  IX.  If  a  Member  be  divided  into  two  Equal  Numbers ,  and  a^ain  in¬ 
to  two  TJnequal  Numbers ;  the  Square  Numbers  of  tf.%  7Jnequal  Numbers  are 
/loulie  to  the  Square  which  is  made  of  the  Multiplication  of  the  half  Number 
into  it  felf,  together  with  the  Square  which  is  made  of  the  Number  Jet  be¬ 
tween  them. 


lor  let  the  Number  A  B, being  an  even  Number, be  divided  into  two  equal  Numbers 
AC  and  C  13,  and  into  two  unequal  Numbers  AD  and  D  B ;  then  1  fay  that  the  Square 
Numbers  of  A  D  and  1)  B,  arc  double  to  the  Squares  which  arc  made  of  the  Multiplica¬ 
tion  of  the  Numbers  of  A  C  and  C  I):  For,  forafmuch  as  the  Number  A  B  is  an  even 
Number,  and  is  divided  alfo  into  two  equal  Numbers,  A  C  and  C  B,  and  after- 
W;md  into  two  unequal’  Numbers  AD  and  BD;  therefore  the  Superficial  Num¬ 
ber  produced  of  the  Multiplication  of  the  Numbers  AD  and  13  D  the  one  into 
the  other,  together  with  the  Square  of  the  Number  DC,  is  equal  to  the  Square 
°P t.he  Number  A  C,  (by  the  fifth  Propofition  })  whcrctorc  the  Superficial  Number  pro- 
diuctl  of  the  Multiplication  of  the  Numbers  A  D  and  BD  the  one  into  the  other 
twice,  to -ether  with  the  two  Squares  ot  the  Number  C  D,  is  double  to  the  Square 
°f the  N  inner  AG.  forafmuch  as  alfo  the  Number  A  B  is  divided  Into  two  equal 
Numbers  A  c  aj;d  C  B  ;  therefore  the  Square  Number  ot  A  B  is  quadruple  to  the  Square 
4  Number 
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Number  produced  of  the  Multiplication  oftl.c  Number  AC,  into  itfclf,  (by  He  fourth 
ProDofition  )  Moreover,  forafmuch  as  the  Superficial  Number  produced  ol  the  Mulii- 
plication  of  the  Numbers  A  0  and  III),  the  one  into  tire  other  twice,  together  witli 
the  two  Squares  ol  the  Number  1)0,  isdottbe  to  the  Square  Number  ol  (  A  :  And 
forafmuch  as  tl.ere  arc  two  Numlicrs,  of  which  the  one  is  quadruple  to  one  and  the  lilt 
fame  Ntimlier,  and  the  other  is  double  to  the  fame  Number :  rhcrcforc  that  Number 
which  is  quadruple,  Ihall  be  double  to  that  Number  which  is  double  ;  whcrcloi  e  the 
Square  of  the  Number  A I)  is  double  to  the  Number  produced  ol  the  Multiplication  of 
the  Numbers  A  D  and  D  li,  the  one  into  the  other  twite, together  with  the  two  Squares 
of  the  Number  DCr  wherefore  the  Number  winch  is  produced  of  the  Multiplication 
of  the  Numbers  A  D  and  I)  B,  the  one  into  the  other  twice, is  lc  s  than  bal  ot  tlic  Squ  ire 
Number  of  AH  by  the  two  Squares  of  ihc  Number  DC.  And  fprafmmh  asihc  Nmn- 
ber  produced  of  the  Multiplication  of  the  Numbers  A  D  and  1)  H  the  one  into  the  other 
twice  together  with.thc  Number  compofcd  of  the  Squares  of  the  Numbers  A  1)  and 
D  B  ’is  (by  the  fourth  Propofition)  equal  to  the  Square  of  the  Number  A  B;  therefore 
the  Number  compofcd  of  the  Squares  of  the  Numbers  AD  and  D  B,  is  greater  than  the 
half  of  the  Square  Number  of  A  B,  by  the  two  Squares  of  the  Number  L>  C.  And  i  lie 
Square  of  the  Number  A  Bis  quadruple  to  the  Square  of  the  Number  AC  >  wherefore 
the  Number  compofcd  of  the  Squares  of  the  Number  A  D  and  D  B,  is  greater  than 
the  double  of  the  Square  of  the  Number  A  C,  by  the  two  Squares  ol  the  Number  DC; 
wherefore  the  Paid  Number  is  double  to  the  Squares  of  the  Number  AC  and  Cl). 
Therefore  &c.  Which  was  to  be  Demonftrated. 


X.  If  a  right  Line  A 13  be  divided  into  two  equal  Parts  in  C,  and  unto  it  be  ad¬ 
ded' another  right  Line  diretlly ,  13  D  ;  the  Square  which  is  wade  of  the 
Whole ,  and  that  which  is  added  as  one  Line  A  D,  together  with  the  Square 
of  the  Line  which  is  added  to  13  D  :  Tbefe  two  Squares  jhall  be  double  to 
the  Square  which  is  wade  of  the  half  Line  A  C,  and  to  the  Square  which  is  , 
made  of  the  other  half,  with  the  Line  added  C  D. 

Figure  Co»ftr*£lm.'CR om  the  Point  C,  in  the  middle  of  the  Line  A  B,  crcfl  the  Perpendieu-  j 
V.  J-  lar  CE,  and  make  CE  equal  to  AC  or  BC  j  then  draw  the  Lines  • 

A  E  and  E  B,  and  through  the  point  E  draw  a  Line  Parallel  j  to  CD  ,as  E  F  and  by  the  4 
Point  D draw  a  Line  Parallel  to  C E,  as  DF,  and  produce  the  Lines  E  Band  FI),  tiil  J 
they  concurr  in  the  point  G^  and  then  draw  the  Line  A  G.  'j 

Demonft ration.  Forlinuch  as  the  Line  AC  is  equal  to  the  Line  EC,  the  Angle  .j 
alfo  A  EC  is  equal  to  the  Angle  EAC,  and  the  Angle  at  C  is  a  right  Angle  j  where-  j 
fore  each  of  the  Angles  E  A  C  and  C  E  A  is  the  half  of  a  right  Angle  :  And  by  the  fame  ; 
rcafon,  each  of  tbefe  Angles  CEB  and  EBC  is  the  halt  of  a  right  Angle,  and  the 
Whole  Angle  A  E  B  is  a  right  Angle.  And  forafmuch  as  the  Angle  E  B  C  is  the  halt 
pf  a  right  Angle  \  therefore  the  Angle  DB]G  is  the  half  of  a  right  Angle.  But  the 
Angle  B  D  G  is  a  right  ^igle,  for  it  is  equal  to  the  Angle  DC  E,  they  being  alternate 
Angles  i  wherefore  the  Angle  remaing  DG  B  is  the  half  of  a  right  Angle  ;  wherefore 
the  Angle  DG  B  is  equal  to  the  Angle  DBG;  wherefore  the  fide  BD  is  equal  to 
the  lidc  DG:  Again,  forafmuch  as  the  Angle  EG  F  is  the  half  of  a  right  Angle,  and 
the  Angle  at  F  is  a  right  Angle,  (for  it  is  equal  to  the  oppose  Angle  E  C  I)  0  where¬ 
fore  the  Angle  remaining  F  E  G  is  half  of  a  right  Angle  ,  wherefore  the  Angle  EG  E 
is  equal  to  the  Angle  F  E  G,  and  FE  is  equal  to  F  G.  And  forafmuch  as  E  C  is  cqml 
to  G  A,  the  Square  alfo  which  is  made  of  E  C  is  equal  to  the  Square  madcofCA, 
wherefore  the  Squares  which  are  made  of  G  E  and  C  A,  arc  double  to  the  Square  which 
is  made  of  C  A  :  But  the  Square  which  is  made  of  E  A  is  equal  unto  the  Squares  mode 
of  A  C  and  C  F ,  and  the  Square  which  is  ms.de  of  A  E,  is  double  to  the  Square  nrnlc 
of  A  C.  Again,  forafmuch  as  G  F  is  equal  to  E  F*  the  Square  alfo  which  is  made  ot 
F  G,  (lull  be  equal  to  the  Square  made  of  E  F  j  wherefore  the  Squares  which  are  made  jj 
of  G  F  and  E  F  arc  double  to  the  Square  which  is  made  of  E  F  :  But  t he  Square  which  ! 
is  made  ol  E  G  is  equal  to  the  Squares  made  of  EFand  G  F  *,  therefore  the  Squire 
which  is  made  of  EG,  is  double  to  the  Square  which  is  made  of  F.  F.  But  E  F  is  equal  j 
to  CD  ;  wherefore  the  Square  which  is  made  of  EG  is  double  to  the  Squ  ire  which  is 
made  ofC  1).  And  it  is  proved,  that  the  Square  which  is  made  of  A  L  is  double  to  the 
Square  which  is  made  of  A  (  ;  wherefore  the  Squares  which  are  made  of  A  E  and  E  G 
are  double  to  the  Squares  which  are  made  of  A  C  and  C  l  >.  B  n:  the  Square  which  is 
made  of  AG  is  equal  to  the  Squares  nude  of  AE  and  E  G  ;  wherclorc  the  Squire 
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"r  I  is  ni -til*  «f  A  ( .  is  double  to  the  Squares  made  of  A  G  and  CD.  But  unto  the 
’JV*  ,,  :k.\£u  is  made  ot  A  <  i,  tlr:  Squares  that  arc  made  of  A  D  and  DG  arc  equal ; 
TL’tk  v-ues  which  are  made  of  A  I)  and  DO,  arc  double  to  the  Squares 
BnfAC  mid  DC.  But  DC  is  equal  to  D  B  wherefore  the  Squares  which  arc 
m  !>  of  A  D  and  1)  B,  are  double  to  the  Squares  which  arc  made  of  A  C  and  DG.  If 
Jam,  &c.  Which  was  to  be  Demon  It  ratal 
‘  A  llluftration  in  Numbers. 

Tike  anv  even  Number,  as  iS,  and  take  the  half  of  it  which  is  9,  and  unto  18  the 
whole  'del  any  Number,  as  ?,  which  makes  2 1.  Take  the  Square  Number  of  2.1,  (the 
Sole  Nan  h  r  iS,  and  the  3  added,)  which.fe.44i  :  Take  alfo  the  Square  of  3  (the 
Vimhcr  added)  which  is  9,  thefe  two  Squares  added  together  make  450:  Then  add 
5  ilf  Number  9  to  the  Number  added  3,  and  they  make  12  :  Alfo  take  the  Square  of 
/die  half  Number,)  and  the  Square  of  1  2,  (the  half  Number  and  the  Number  added,) 
which  Squares  arc  8 1  and  144;  which  two  Squares  added  together  make  225,  unto 
which  Number  the  a  ford  aid  Number  450  is  double. 

p  opofitiim  X.  //  an  even  Number  be  divided  into  two  equal  Numbers,  ami  unto 
it  he  added  any  other  Number;  the  Square  Number  of  the  Whole  Number ,  com¬ 
pofed' of  the  Whole  Number  and  of  that  which  is  added,  and  the  Square  Number 
cf  the  Number  added :  thefe  two  Square  Numbers  added  together,  are  double 
to  the  Square  Numbers  of  the  half  Number ,  and  of  the  Square  of  the  half  Num- 
kr  md  the  Number  added ,  as  one  Number. 


Supnofc  that  the  Number  AB,  being  an  even  Number,  be  divided  into  two  equal  Num- 
hmTfand  CB;  and  unto  it  let  lie  added  another  Number,  BD:  Then  1  fay,  that 
Square  Numbers  of  the  Numbers  A  D  and  B  D,  arc  double  to  the  Square  Numbers  of 
AC  and  CD  -  For  forafmuch  as  the  Number  A  D,  is  divided  into  the  Numbers  A  B 
ardUD*  therefore  the  Square  Numbers  of  the  Numbers  AD  and  DB,  arc  equal  to 
the  Sunerficial  Number  produced  of  the  Multiplication  of  the  Numbers  A  D  and  D  B, 
the  one  into  the  other  twice,  together  with  the  Square  of  the  Number  A  B,  (by  the 
ith  ProDolition.)  But  the  Square  of  the  Number  A  B,  is  equal  to  four  Squares  of  cither 
of  the  Numbers  A  G  or  C  B,  (for  A  C  is  equal  to  C  B  j)  wherefore  alfo  the  Squares  of 
the  Numbers  A  D  and  D  B,  arc  equal  to  the  Superficial  Number  produced  of  the  Multi¬ 
plication  of  the  Numbers  AD  and  DB,  the  one  into  the  other  twice,  and  to  four 
Squares  of  the  Number  A  G  or  B  C :  And  forafmuch  as  the  Superficial  Number  produced 
of  the  Multiplication  of  the  Numbers  A  D  and  D  B,  the  one  into  the  other,  together 
with  the  Square  of  the  Number  C  B,  is  equal  to  the  Square  of  the  Number  C  D,  (by  the 
6th  Propofition  ;)  therefore  the  Number  produced  of  the  Multiplication  of  the  Num¬ 
bers  \D  and  D  B,  the  one  into  the  other  twice,  together  with  the  two  Squares  of  the 
Number  G  B,  is  equal  to  two  Squares  of  the  Number  C  D.  Wherefore  the  Squares  of 
A  Band  D  B  arc  equal  to  the  two  Squares  of  the  Number  G  D,  and  to  two  Squares 
of  the  Number  AC:  Wherefore  they  arc  double  to  the  Squares  of  the  Numbers  AG 
and  CD:  and  the  Square  of  the  Number  AD,  is  the  Square  of  the  Whole,  and  of  the 
Number  added;  and  the  Square  of  D  B  is  the  Square  of  the  Number  added ;  the 
Square  alfo  of  the  Number  CD,  is  the  Square  of  the  Number  compofed  of  the  half, 
and  of  the  Number  added.  Therefore,  &c.  Which  was  required  to  be  proved. 


I64  The  Square  of  A  1) 


4  The  Square  of  DB. 


1  <j 

The  Square  of  C  D,  namely  of  the  Number  compofed  of  the  half,  and  of 
I  Number  added. 


t  9  The  Square  of  the  half  A  ( 
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Figure 

I. 


I  //m  to  divide  a  Right  Line  into  Two  equal  Parts,  and  at  Right  Angles . 

LET  the  right  Line  given  be  A  B.  Open  the  Compaflcs  to  any  convenient  diftance 
greater  than  half  the  length  of  the  given  Line  AB  ^  then  Petting  one  foot  of  the 
Com  miles  in  the  Point  A,  with  the  other  deferibe  the  occult  (or  obfeure)  Ar.ch  a  a  -, 
then  (the  Compallcs  being  ftill  open  to  the  fame  diftance)  fet  one  foot  in  the  Point  B, 
and  with  the  other  deferibe  the  occult  Arch  b  b,  eroding  (or  cutting)  the  former  Arch 
a  a  in  the  Points  C  and  D:  A  right  Line  being  drawn  through  the  Points  C  and  D, 
ftiall  divide  the  given  Line  A  B  into  two  equal  Parts  in  the  Point  L,  and  alfo  at  right 
Angles.  Which  was  required  to  be  dune. 


II.  IIow  to  divide  a  Right  Line  into  two  equal  Parts,  hut  not  at  Right  Angles. 


rj „urc  Let  the  right  Line  given  to  be  divided  be  F  G.  It  may  prove  inconvenient  in  fomc 
II  cafes  to  open  the  Compallcs  to  a  greater  diftance  than  hall  the  length  of  the  given  Line, 
as  in  the  foregoing  Problem  is  required;  to  prevent  which  inconvenience,  open  the 
Comrades  to  any  fmall  (but  competent)  diftance,  with  which  diftance  fet  one  foot 
of  the  Compaflcs  in  the  point  F,  and  with  the  other  dclcribe  the  occult  Arch  cc alfo 
let  one  foot  of  the  Compadcs  in  the  Point  G,  and  with  the  other  deferibe  the  Arch  dd ; 
then  apply  a  Ruler  to  the  two  Arches  ci  and  dd ,  in  -futh  fort  that  it  may  only  touch 
the  faid  Arches,  and  not  cut  thejbmc,  then  by  the  fide  of  the  Ruler  draw  the  right 
Line  HK,  which  will  divide  the  given  right  Line  l'G  into  two  equal  parts  in  the 
Point  I.  Which  was,  &c. 

This  way  is  not  fo  artificial,  nor  (indeed)  fo  Geometrical  as  the  lormer. 


III.  Vpon  a  Right  Line,  and  from  a  Point  therein  given,  to  ere  A  a  Perpendicular. 

Figure  Let  the  Line  given  be  LM,  and  let  the  Point  from  whence  the  Perpendicular  is  to 
HI.  be  erefted  be  the  Point  Z.  Open  the  Compallcs  to  any  fmall  diftance,  and  fetting  ono 
foot  In  the  given  point  Z,  with  the  other  make  the  two  marks  N  and  O,  on  either 
fide  of  the  given  Point  Z,  and  in  the  given  Line  LM  *  then  open  the  Compaflcs  to  any 
other  convenient  diftance  (greater  than  the  former,)  and  fctting.onc  foot  in  the  Point 
N  with  the  other  deferibe  the  occult  Arch  c  c ;  and  (the  Compadcs  retting  at  the  fame 
diftance)  fet  one  foot  in  the  Point  O,  and  with  the  other  dclcribe  the  occult  Arch//* 
eroding  the  former  Arch  cc  in  P:  A  right  Line  drawn  from  the  given  Point  Z  through 
the  Point  P,  as  P  Z,  Ihall  be  perpendicular  to  the  given  Line  LM.  Which  was,  &c. 


IV.  J low  to  erect  a  Perpendicular  from  the  End  of  a  right  Line  given,  with  once 
opening  of  the  Compares. 

Figure  Let  the  given  Line  be  Q_R,  and  let  R  be  the  Point  from  which  the  Perpendicular 
IV.  is  to  be  crafted.  Open  the  Compaflcs  to  any  convenient  fmall  diftance,  as  RS  ;  then 
felting  orte  foot  bf  the  Cotnpalfes  in  R,  witli  the  other  foot  deferibe  the  occult  Arch 
S  /,£  .  this  done  (and  the  Compaflcs  remaining  ftiil  at  the  fame  diftance,)  fet  one  foot 
in  S,  and  with  the  other  make  the  marks  h  and  g,  in  the  obfeure  Arch  S hg.  Again, 
Set  one  foot  of  the  Compallcs  in  h,  and  with  the  other  dclcribe  the  occult  Arch  /.?, 
and  fetting  one  foot  in^,  deferibe  the  occult  Arch  hf,  eroding  the  former  Arch  Ig 
in  T;  a  right  Line  drawn  from  the  given  Point  R,  throught  T,  (hall  be  a  Perpendi¬ 
cular  to  the  given  Line  QR.  Which  war,  tkc. 


V.  How  (at  once  opening  oj  the  Compares )  to  crell  a  perpendicular  upon  the  end 
(or  any  other  Point )  of  a  Right  Jane  given. 

Figure  Let  V  W  be  the  Line  given,  and  V  the  Point  from  whence  the  Perpendicular  is  to 

V.  be  crafted.  Open  the  Compallcs  to  any  convenient  diftance,  and  fetting  one  foot  in 

the  given  Point  V,  pitch  the  other  down  at  all  adventures  in  the  Poi.it  m ;  and  kee¬ 
ping  one  foot  in  m,  turn  tho other  about  rill  it  crofs  the  given  Line  V  V/  in  ?■< ;  and  al¬ 

fo  one  foot  ft  ill  relling  in  ///,  with  the  other  deferibe  the  occult  Arch  o  ■>,  lay  a  Ruler 
0  front 
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~  IT  it  '.-ill  tin-  -\n;li  0»  ill  X  :  A  light  Line  drawn  from  lire  given 

Et  V  'through  X,  l’liall  be  perpendicular  to  the  given  Line  V  W.  Which  was,  U, 

vT  /low  from  a  Point  above  to  let  fall  a  Line  which  jhall  be  perpendicular  to  a 

f/,p_inr  .riven  bcC,  from  which  it  is  required  to  draw  a  right  Line,  which  Firrim, 

Let  the  l°,nt :>  V  ivcn  |i,lc  ah.  Open  the  Compallcs  to  any  diftance  v. 

Ml  bc  PaTcn|  ;d  rcttil  one  foot  in  the  given  point  C,  with  the  other  make  the 
greater  than  G  L,  «  jjnc  A  B  .  this  done  fet  one  foot  of  the  Compallcs  *  they 

nl3rkS  Cn  J  to  any  convenient  diftance)  in  7,  and  with  the  other  dclcribe  the  oc- 

bcing  opened  to  y  placed  in  p,  with  the  other  deferibe  the  obli  ure 

c«U  Arch  the  former  Arch  in  U:  A  Ruler  laid  from  D.to  the  given  Point:  C, 

Sent  die  R  ven  Line  A II  in  E ;  and  a  Line  drawn  from  C  to  E  toll  bc  perpend.- 
“mho  Riven  Line  A II. 

perform  the  f.imc  .mother  may,  when  the  Point  above  falls  near  the 
'  J  of  the  yve,,  Line,  or  when  there  is  not  competent  room  him  the 
Liven  Line  to  draw  the  former  Arches  rr  and  s  s. 

,  u ' rhc  point  niven,  from  which  Point  let  it  be  required  to  draw  a  right  Line,  Figure 
l.ct  H  he  the  \  oint  givci ,  L ;mc  y  G.  Draw  an  obfeure  right  Ljne  VII. 

which  flwil  '-FV^  'toG  the  end  outlie  Line  given,  as  the  obfeure  Line  HG, 
lrom  H,  the  Pom  ivvcn,  ' »  G,  the  end  oi  t  ^  ^  centre,  with  the  diftance  «  H,  or 

which  divide  11110  \c  ni\rirClc  G  K  H  cutting  the  given  right  Line  in  K  :  a  right 

^  ^  “  bC  PClTCndiCUlar  t0  thC 
given  Line  TO.  Which  was,  ike. 

VIII  Between  n vo  Points  given  to  interpofe  two  other  Points,  which  {ball  be  in  the 
'  fame  rkht  Line  with  the  two  given  /  oints. 

i  pn;nts  be  L.  and  M.  Open  the  Compaflcs  to  any  diftance  greater  pjglire 

Ut  the  two  ^cn  PomGbc  \  points?  and  onc  foot  being  placed  m  L,  VII1. 

than  half  the  diltancrc  bctvy  hbrf  ^  alf  *  Compa(ks  unaltered,)  fet  onc 

with  the  other  deferibe ;  the  c  Ar  dcfcribc  thc  occult  Arch  bb,  cutting  the  for- 

foot  in  the  Pome  M,  and  with  “c  acitr  ^  ^  tQ  any  dillancc  greater 
mcr  Arch  in  the  Points  can  •  b  v{P  ^  0tlicr  dcfcribc  thc  occult  Arch  ec ;  and 
than  Inlfr  d,  and  fet  onfc,  one  f  J*  wjth  thc  othcr  deferibe  the  occult  Arch ff, 
placing  one  loot  °f  t be  la  nc  N  anJ  0>  fo  fl)all  the  tw0  Pointi  N  and  O  be 

;r^fc“eLt  two  given  Point.  L  and  M.  and  in  thc  fame  r.ght  L.nc  With 

'^Tliis  ^Problem  may  be  of  life,  when  two  Points  are  propofed  at  a  diftance  longer 
than  thc  length  ol  your  Ruler. 

IX.  A  ri'llit  Line  hi*  five*,  to  drew  another  right  Line  which  Jhall  be  parallel 

thereunto,  and  at  any  diftance  ajftgncd.  ,  ... 

.•  ond  ir  is  reciuircd  to  draw  another  right  Line  pat.tllel  Figure 

Let  the  given  Line  be  \  Q_i  antl  ,l:  f  1  •  ^  ya^c  jn  y0ur  Compallcs  ix. 

thereunto,  at  tire  diftance  ot  the  leng  of  tl  ^ ^  (oM  jn  [hc  givcn  Linc  p  towards 

S&drn^tSVuKVcl  asST  toll  ^paraHc.  to  thc  Lino  PCI, 
and  at  the  dillancc  ol  the  given  l  ane  R.  1  » 

X.  urn  to  draw  a  right  Line  which  Jhall  be  parallel  to  a  right  Linc  given,  and 

[ball  alfo  pals  through  a  Point  ajjigned.  _ 

.  :  .  v  w  nnd  ict  x  bc  thc  Point  given,  through  which  a  right  L 

Let  thc  Line  given  be  V  ,  <  v  w>  prom  the  given  Point  X  draw  an 

Line  is  to  bc  drawn  parallel  to  the :  y  ven  L  tine  X  / ;  then  fetung 

c^  ^l\^htcCBivcn  polite  X 
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nnd  /’  and  fct  that  diftancc  upon  the  Arch  /  m,  from  /  to  Y  :  A  right  Line  drawn  from 
‘the  given  Point  X  through  Y,  flwll  be  parallel  to  the  given  Line  V  W,  and  /lull  alfo 
pafs  through  the  rdligncd  Point  X.  If  Inch  was,  &c. 


XI.  How  to  make  an  Angle  equal  to  an  Angle  given. 

Imire  Let  A  B  C  he  the  Angle  given, unto  which  it  is  required  to  make  another  Angle  cqml. 

X  Kirft  draw  a  right  Line  D  E,  of  any  length  ;  then  opening  your  Compalles  to  anv  con- 
venient  diftancc,  fee  one  foot  in  1),  and  with  the  other  dcfcribc  the  occult  Arch  pq- 
this  done,  (and  the  Compalks  unaltered,)  fct  one  foot  in  the  given  Angular  Point  B, 
and  with  the  other  dcfcribc  the  occult  Arch  no-,  then  take  the  diftancc  between  »  and 
o,  and  fct  it  upon  theobfeure  Arch  p  <7,  from  p  to  E,  and  draw  the  right  Line  DF  :  So 
/hall  the  Angle  V  D  E  J)c  equal  to  the  given  Angle  ABC.  Which ms,  &c 

Note  Th.it  ah  Angle  is  always  ftgned  by  1  bne  Letters,  the  middle  mo  ft  whereof  expttf- 
feth  the  Angular  Point ,  as  here  B  and  1). 


XII.  Horn  to  divide  an  Angle  into  Two  equal  Tarts . 

1  ct  the  Angle  given  be  GRH.  The  Compares  being  opened  to  any  convenient 
Figure  diftanfC,  fct  one  foot  in  the  Angular  Point  K,  and  with  the  other  dcfcribc  the  ob- 
XII.  feme  Arch  r  s,  cutting  the  two  lidcs  containing  the  Angle  in  r  and  s-  then  the  Com- 
pafles  opened  to  the  lame  (or  any  other  convenient)  diftancc,  fct  one  foot  in  ry  and 
'  with  the  other  dcfcribc  the  occult  Arch  1 1 ;  alfo  fct  one  foot  in  s,  and  with  the  other 
dcfcribc  the  occult  Arch  v  vy  crofting  the  former  obfeure  Arch  1 1  in  L.:  A  Line  drawn 
from  the  given  Angular  Point  R  through  L,  /hall  divide  the  given  Angle  GRH  into 
two  equal  Parts.  Which  was,  &c. 


XIII.  A  Right  Line  Icing  given,  how  to  divide  the  fame  into  any  number  of  equal 
Tarts. 


figure  Let  M  N  be  a  right  Line  given,  and  let  it  he  required  to  divide  the  fame  into  four 
Xill  equal  Parts.  From  the  end  N,  draw  a  right  Line  NO,  making  any  Angle ;  alfo, 
through  the  Point  M  draw  the  right  Line  M  P,  parallel  to  O  N,  fo  /hall  the  two  An¬ 
gles  O  N  M  and  N  M  P  be  equal ;  this  done,  open  your  Compaffes  to  any  ftnall  diftancc, 
and  fetting  one  foot  in  N,  tun  that  diftancc  three  times  (which  is  one  lefs  than  the 
Line  is  to  be  divided  into  parts,)  upon  the  Line  NO,  at  i,  2,  3  ;  alfo  run  the  fame 
three  times  upon  the  Line  M  P,  at  1,  2,  3 ;  laftly,  if  yon  draw  the  occult  Lines  1  3, 
22,  and  3  1,  each  to  its  oppnliic,  they  /hall  divide  the  given  right  Line  MN  into  four 
equal  parts  in  the  Points  xyz..  Which  was ,  &c. 


XIV.  [Tow  to  make  a  Triangle ,  whofe  three  Sides  (kail  each  of  them  le  equal  to 
a  right  Line  given. 

Figure  Let  the  given  Line  be  the  Line  Q,  and  let  it  be  required  to  make  a  Triangle,  eacii 
XIV.  of  whole  three  Sides  (lull  be  of  equal  length  thereto.  Take  in  your  Compaftes  the 
length  of  the  Line  <L,  unto  which  make  the  Line  RS  equal;  then  (the  Compalles  be¬ 
ing  ftill  open  to  the  length  of  the  Line  Q_)  fet  one  foot  in  the  Point  R,  and  with  the 
other  deft  ribe  the  occult  Arc  h  a  a  y  alfo,  fet  one  foot  in  the  Point  S,  and  with  the  other 
dclcrihe  the  occult  Arch  bb,  eroding  the  former  Arch  in  the  Point  T;  laftly,  if  you 
draw  the  right  Lines  1’  R  and  TS,  you  /hall  have  conftitutccl  the  Triangle  R  S  T,  each 
of  whole  Sides  arc  equal  to  the  given  Line  Q.  Which  was,  Ike. 

Such  a  Triangle  as  this  is  called  Equilateral ,  for  that  the  ’ Three  Sides  are  all  equal. 


XV.  Uow  to  make  a  Triangle  whofc  three  Sides  fkall  be  equal  to  three  given  right 
Tines. 

Figure  Let  the  three  given  right  Lines  be  V,  W,  and  X,  of  which  a  Triangle  is  to  be  made 
XV.  whole  Sides  /hull  be  equal  to  thol'c  three  right  l  ines.  Firft,  Take  the  longeft  Line  X 
in  your  Complies,  and  make  the  Line  Y  Z  equal  thereunto  ;  then  take  the  l  ine  W  in 
your  Compalles,  and  fetting  one  foot  in  Z,  with  the  other  defc ribe  the  occult  Arch  cc ; 
alfo,  take  in  your  Compalles  the  given  Line  V,  and  fetting  one  foot  in  Y,  with  the 
other  dcfcribc  the  Arch  <ld,  cutting  the  former  Arch  in  A  :  Now  if  you  draw  the  right 
Lines  AY  and  A  Z,  you  (hall  have  conftitutcd  the  Triangle  A YZ,  whofc  three  Sides  are 
equal  to  the  three  given  Lines  V,  W,  X.  Which  was,  &c. 


Note 
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^  Note  That  the  fv  f  wmanci  of  this  Problem  will  be  dtftdivc,  if  the  two  (harm  of  the  three 
^itjen  Lit.es  bung  added  toga  her,  be  not  longer  then  the  longeft  given  Line. 

\VI.  U(o v  1 0  make  a  Geometrical  Square,  whoje  Jides  fkall  le  equal  to  a  right 
Line  given. 

Id  the  given  Line  he  B,  to  which  the  fidcs  of  the  Geometrical  Square  arc  to  be  Figure 
equal.  Lake  the  Line  B  in  your  Compalles,  equal  unto  which  make  the  Line  CD  :  XVI 
Vlicn  (by  the  4th  or  5th  Problem)  upon  the  point  D  craft  the  Perpendicular  I)  E, 
making  1)  E  equal  to  CD:  Then  taking  the  given  Line  B  in  your  Compalles, fct 
one  foot  in  the  Point  E,  and  with  the  other  dcfcribc  the  occult  Arc  h  f f,  and  rcino- 
v i n g  the  Compalles  to  C,  fet  one  foot  in  C,  and  with  the  other  dcfcribc  the  Arch  c  e, 
cutting  the  former  Arch  in  F.  Laftly,  draw  the  l  ight  Lines  E  E  and  K  C,  fo  /hall  you 
jjjvi  conftitutcd  the  Geometrical  Square  C  D  E  F,  each  of  whofc  lidcs  are  equal  to  the 
given  right  Line  B.  Which  was ,  &t. 

XVII.  How  to  make  a  Parallelogram  or  long  Square,  whofc  Length  and  Breadth 
(ha ll  be  equal  to  two  given  right  Lines. 

Let  the  two  given  Lines  be  G  and  H.  Take  the  longeft  Line  I  1  in  your  Compalles, 
unto  which  make  K  L  equal :  Then  (by  the  4th  or  5th  Problem)  upon  the  Point!.,  AV1  ' 
cicftthc  Perpendicular  L  M,  making  the  Lino  L  M  equal  to  the  given  Line  G.  \  Jicn 
take  the  Line  H  in  your  Compalles,  and  fetting  one  foot  in  M,  with  the  other  dcfcribc 
theobfeure  Arch  gg  :  Alfo  take  the  Line  G  in  your  Compalles,  and  fetting  one  foot 
inK,  with  the  other  dcfcribc  the  Arch  bb,  crofting  the  former  Arch  in  the  Point:  N. 

Laldy,  draw  the  right  Lines  N  M  and  N  K,  and  fo  vou  fhall  have  conftitutccl  the  Pa¬ 
rallelogram  or  long  Square  K  LM  N,  whole  length  l\  L  is  equal  to  the  given  Line  II, 
and  breadth  L.M  equal  to  the  given  Line  G.  Which  was ,  &c. 

XV11I.  How  to  make  a  Rhombus  whofe  fide  pall  le  equal  to  a  given  right 
Line. 

Let  the  given  Line  be  O,  unto  which  the  lidc  of  the  Rhombus  is  to  be  equal.  Take 
the  Line  O  in  your  Compalles, unto  which  make  PQ.  equal :  Alfo  the  length  of  the  Line  AV1U' 
0  being  taken  in  the  Compalles,  fct  one  foot  in  CL,  and  with  the  other  dcfcribc  the 
occult  Arch  m  m  :  Then  (the  Compalles  being  ftill  open  at  the  diftancc  of  the  given 
Line  0)  fet  one  foot  in  the  point  P,  and  with  the  other  trots  the  occult  Arch  m  m  in 
R,  and  fetting  one  foot  of  the  Compalles  in  R,  crols  the  former  obfeure  Arch  mm, 
again  in  the  Point  S.  Laftly  draw  the  right  Lines  PR,  R  S,  arid  S  Q.,  and 
they  will  conrtitutc  the  Rhombus  PQRS,  whofe  fidcs  are  all  equal  to  the  given 
LincO.  Which  nuts,  dice. 

XIX.  How  to  make  a  Hliomboy  rules,  wHje  longer  and  jhortcr  jides  jl  all  be  equal 

to  two  given  right  Lines. 

Let  the  two  Lines  given,  to  which  the  lidcs  of  the  Rhomboyudes  arc  to  he  equal,  be  Figure 
Tand  V:  Take  the  Line  V  in  vour  Compalles,  unto  which  make  W  X  equal  :  Alfo  XIX. 
take  the  Line  T  in  your  Compalles  and  fct  one  foot  in  W,  and  prick  the  ocher  down 
at  all  adventure  ns  at  Y,  (if  tin;  Angle  of  the  Rhomboy.tdes  he  not  limited  ;)  then  with 
the  length  of  the  Line  V,  fct  one  foot  of  the  Compalles  in  Y,  and  with  the  other  dc- 
fc ribe  the  occult  Arch  00:  Alfo  with  the  length  ol  the  Line  T,  fet  one  foot  in  X,  and 
with  the  other  dclcrihe  the  Arch  ;/>/,  crofting' the  former  Arch  in  Z.  L/iftly,  draw  the 
right  Lines  Y  Z  and  ZX,  and  you  fhall  have  conftitutcd  the  Rhon.bry.tdcs  W  X  Y  Z, 
whofc  longer  lidcs,  Y  Z  and  W  X,  lhall  he  equal  to  the  given  Line  V,  and  wiiofe  (Enter 
lidcs,  Y  W  and  Z  X,  equal  to  the  given  Line  T. 

XX.  Ifow  to  make  a  Rhomboyadcs  whofe  two  / ides  fhall  be  equal  to  two  right 

Lines  gjven,  and  whoje  acute  Angle  fkall  be  aljo  equal  to  an  Angle  given.  F'igiae 
Let  the  two  given  Lines  to  which- the  two  lidcs  of  the  Rhomboyadcs  arc  to  he  equal,  be  XX- 
A  and  Ll,  and  the  given  Angle  let  be  the  Angle  C  :  Take  the  Lane  A  in  your  Compnllis 
and  make  DE,. equal  thereto;  then  upon  the  point  D,  (by  the  nth  PM-.r,)  make  an 
Angle  cqiul  iW<he  given  Angle  C,  and  let  the  containing  fide  thereof  I )  F\  be  made 
cftnal  to  the  given  Line  B:  Then  with  the  length  of  the  given  Line  A,  Le  one  foot  ot 
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the  Compaflcs  in  F,  and  with  the  other  deferibe  the  occult  Arch  p  j>:  Alfo  with  the 
lcn^h  T<hc  given  few  it  rS^ltt 

*nd  OE“l'nd  thcy^lhaU  cnclofc  [he  Xbmboyadc,  D  E  F  <>,  w!«ofc  two  A, oner  lidcs,  I)  I' 
onM  F  1 )  flnll  be  equal  to  the  given  B  *,  and  tiie  two  longer  lidcs  DL  and  l-  G  are  equal 
“the  given  Lane  A  i  and  tteaente  Angles,  r  U  E  and  I'  G  T,  caber  ol  then  c,,„al  to 
the  given  Angle  C.  Which  was,  & c. 

XXI  1  tow  to  make  a  Trapezia  tf/^f  }mr  Jules  fliall  be  epat lo  .m  (Mglle) 
four  rijrl.it  Lines  given,  mrl  one  oj  its  Angles  equal  to  an  Angle  given. 

...  „„„  ,  tJfnnr  riven  Lines  to  which  the  four  fidcs  of  the  Trapezia  arc  to  he  equal  be 

XXI  the  four  rHit  L  ines  H,  1,  K,  and  L  *  and  let  the  given  Angle  (to  which  one  ol  tlV  An- 
glcs^of  the  7V/tpeii<t  is  to  lie  equal)  be  the  Angle  M.  Take  the  l.ine  Ltnyont  Com- 
Sics  to  which  make  NO  equal:  Then  upon  the  point  O  by  the  mb  l’lonolicion) 
n  ke  en  Angle  equal  to  the  given  Angle  M,  and  make  the  other  containing  hde  ofthat 
Angle  OP  equal  to  any  of the  other  given  lanes,  (as  here  it  ts  made  equal  to  the 
uiven  L  inc  1 :)  Then  take  in  your  Compnllcs  the  given  Line  H,  and  Letting  one  foot  m 
P  with  the  other  deferibe  the  occult  Arch  -  r,  and  taking  in  your  Compalles  the  Line 
Kta  one  foot  in  N,  and  with  the  other  deferibe  the  Arch  r  a,  eroding  the  former  ,n 
he  Point  Ci  LaAly,  draw  the  right  Lines  N  Qand  Q.P,  and  you  Iliad  have  con#.. 
:  ted  a  Trapezia,  whole  four  lides  Anill  be  equal  to  the  tour  given  Lines  H,  1,  K,  and  L 
and  one  of  whofc  Angles  (namely,  the  Angle  P,  O,  N,)  equal  to  the  given  Angle  M. 
Which  iPti/,  &c. 

XXII.  A  Circle  being  given  to  find  the  Centre . 

...  i  ct  thc  circle  given  be  T  S  V  and  the  Centre  thereof  is  required.  Draw  a  Line 

xxir  wi  hin  the  Clirclc  in  any  part  thereof,  fo  that  it  may  touch  the  Circumference  thereof 
XX1L  in  two  Points,  as  thc  Line  T  V  :  Then  open  thc  Compalles  to  any  convenient  diftancc, 
greater  than  half  T  V,  and  fet  one  foot  in  T,  and  with  the  other  deferibe  the  obfeure 
Arch  v  v.  Alfo  with  the  fame  diftancc  of  the  Compalles,  fet  one  foot  in  V,  and  with 
thc  other  deferibe  thc  occult  Arch  r  t,  crofting  the  former  Arch  in  the  Sand  R, 

by  which  Points  draw  thc  right  Line  11 S :  Again,  fet  one  foot  of  the  c°3  A  *  t?2 

and  extend  thc  other  to  Z,  and  upon  R,  deferibe  thc  obfeure  Arch  v  .v  and  with  the 
fame  diftancc  upon  Z ,  deferibe  the  occult  Arch  v  j,  crofling  the  former  oblcu.e 
Arch  in  thc  Points  W  and  X,  through  which  Points  draw  the  right  Lines W  X,  cioH- 
ing  thc  right  Line  R  S  in  A  j  fo  (hall  A  be  thc  Centre  of  thc  Circle.  Which  n w,  &c. 

XXIII.  How  to  find  the  Centre  of  a  Circle ,  whofe  Circumference  (hall  pafs  through 
any  points  given ,  which  three  Voints  do  not  lie  in  a  right  Line. 
figure  Let  the  three  points  through  which  thc  Circumference  of  a  Circle  is  to  pafs  be  the 

XXIII.  points  B,  C,  and  D.  Place  one  foot  of  thc  Compalles  in  one  of  thc  given  Point  B, 

and  extend  thc  other  to  another  of  thc  given  Points,  as  to  C,  and  upon  B  as  a  Centre, 
deferibe  thc  obfeure  Arch  a  a.  Then  (the  Compalles  remaining  ftill  at  the  fame  di- 
Ilancc,)  fet  one  foot  in  C,  and  with  the  other  crofs  thc  former  obfeure  Arch  n  the 
Points  b  and  c,  and  through  thofe ■  points  draw  the jright  lane  be  at  ^bjh .  "pin, 
(thc  Compalles  unaltered,)  fet  one  foot  in  the  third  given  point  D  and  utl 
other  crofs  thc  former  obfeure  Arch  a  a,  in  the  points  e  and/,and  dawtheugt 
Line  f  /,  crofting  thc  other  right  Line  be,  in  thc  point  L  ;  lo  (hall  L  be  the  Ccttxc  up 
on  which  if  a  Circle  be  deferibed,  at  the  diftancc  of  any  of  the  givco  points,  it  fliall  pals 
through  all  three  of  them.  Which  was,  &c. 

XXIV.  A  Circle  being  given  to  find  the  length  of  a  Line ,  which  fh all  divide  the 
Circumference  of  that  Circle  into  any  number  of  equal  Carts,  not  exceeding 
7  en. 

S  fh^'tlmw^c^aminr^A^  ^nil  (by  the  1  ft  Problem) divide  the Tame  intot*® 
equal  Parts  at  right  Angles  inE,  and  draw  the  right  Line  F  G,  which  Hia 
Circumference  into  two  equal  Parts.  n  > 

Secondly. 
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Secondly,  Take  in  your  Compalles  the  length  of  the  Line  E  For  EG,  and  fet  it 
from  A  to  B,  and  from  A 10  1),  and  draw  the  tight  Line  B  D,  which  Line  lhall  divide 
the  Circumference  into  three  equal  Parts. 

Thirdly,  A  right  Line  drawn  between  any  two  next  intcrfcdlions  of  the  Semidiame- 
t.  with  the  Circumference, as  the  Lines  A  For  GC,  fhall  divide  the  Circumference 
into  tour  equal  Parts. 

'  Fourthly,  Set  one  foot  of  thc  Compalles  in  A,  and  extend  the  other  to  F,  and  def- 
aibe  the  obfeure  Arch  F  1  •,  a  right  Line  drawn  from  F  to  f,  lhall  divide  the  Circumfe¬ 
rence  into  five  equal  Parts.  . 

fifthly,  Any  of  the  Semidiametres ,  as  EA,  EG,  EF,C re.  will  diviae  the  Circum¬ 
ference  into  fix  equal  Parts. 

Sixthly,  Half  the  Line  B  D,  as  H  B,  or  H  D,  fliall  divide  thc  Circumference  into 
feven  equal  Parts. 

Seventhly,  Divide  thc  Line  A  F  (by  the  i  ft  Problem,)  into  two  equal  Parts  at  right 
Andes  in  M,  and  draw  the  Line  E  M, continuing  it  till  it  cut  the  Circumference  in 
the  point  K>  and  draw  the  Line  A  K,  which  fliall  divide  the  Circumference  into  eight 

equal  Parts.  ...  , 

tightly,  Divide  thc  Arch  DAB  into  three  equal  parts,  one  of  them  will  be  the 
Line  1)L,  which  will  divide  the  Circumference  into  nine  equal  parts. 

Ninthly,  'The  Line  K  1  will  divide  thc  Circumference  into  ten  equal  Parts.  Which 

UM/,  &C. 


XXV.  Within  a  Triangle  to  inferibe  a  Circle. 

Let  the  Triangle  given  be  ABC,  in  which  a  Circle  is  to  be  deferibed,  which  fliall  Fjgure 
touch  all  thc  three  lides  of  the  Triangle.  Divide  (by  the  121I1  Problem)  any  two  An-  XXV. 
files  of  the  Triangle  into  two  equal  Parts,  as  here  I  have  divided  the  Angle  AC  B,  by 
the  obfeure  Line  Gw,  and  the  Angle  ABC,  by  the  occult  Line  B  b,  which  two  Lines 
crofs  each  other  in  the  point  D,  which  is  thc  Centre,  upon  which  you  may  deferibe  a 
Circle  which  will  touch  all  thc  lidcs  of  the  Triangle,  and  will  be  thc  greateft  Circle 
that  can  be  inluibed  within  the  fame  Triangle.  Which  was,  &c. 


XXVI.  About  a  Triangle  to  deferibe  a  Circle. 

Let  thc  given  Triangle  be  E  F  G,  about  which  it  is  required  to  defe  ribe  a  Circle  Figure 
which  lhall  touch  all  thc  three  Angles  of  thc  Triangle.  Divide  (by  the  iff  Problem)  XXVI. 
any  two  lides  of  the  given  Triangle,  into  two  equal  Parts  at  right  Angles,  (as  here  I 
have  done  thc  two  lides  EF  and  EG,)  by  the  two  occult  Lines  ct*  and  df,  crofling 
each  other  in  the  point  H  :  Upon  which  point,  H  as  a  Centre,  if  you  open  the  Coin- 
panes  to  the  dill amc  of  any  of  thc  Angles  and  deferibe  a  Circle,  the  Circumference 
of  that  Circle  lhall  touch  all  thc  three  Angles  of  thc  given  Triangle  E  V  G.  Which 
ms,  &c. 


XXVII.  Within  a  given  Triangle  to  deferibe  the  greateft  Geometrical  Square  that 
may  be. 

Let  thc  Triangle  given  be  K  L  M,  within  which  it  is  required  to  deferibe  thc  largcft  Figure 
Geometrical  Square  that  may  be.  At  the  end  of  thc  Bafe  of  the  T  riangle,  M,  (by  thc  XXV 11. 
4th  or  5th  Problem,)  eictt  the  Perpendicular  M  h,  making  M  h  equal  to  the  Bafe  of 
the  Triangle  I.M:  Alfo  (by  thc  6th  Problem,)  let  fall  the  Perpendicular  from  thc 
vertical  Angle  of  the  Triangle  K,  to  cut  thc  Bafe  in g :  Or,  (by  the  loth  Problem,) 
through  the  vertic  al  A-»glc,X  draw  a  Line  Parallel  toM  h,  as  Kg,  cutting  the  Bafe  in 
tic  lor  me  r  Poirt  j?  :  I  hen  if  you  draw  the  obfeure  Linejj  h,  it  will  cut  thc  lide  of  the 
Tiianglc  K  M  in  the  Point  N,  through  which  Point  N  (by  the  icth  Problem)  draw  the 
Lire  N  (.),  parallel  to  thc  Bafe  L  M.  This  done,  from  the  two  Points  O  and  N,  draw 
the  two  Lines  O  P  and  N  Q,,  Perpendicular  to  thc  Bafe  LM,  or  Parallel  to  the  Perpen- 
dxnl.ir  K  r,  and  you  lhall  conftitute  the  Geometrical  Square  NO  PQ,  which  is  the 
gnatcll  that  can  be  mferibed  within  the  given  Triangle  K  LM.  Which  was ,  &c. 


XXVIII.  Within  a  Geometrical  Square  to  inferibe  an  equilateral  Triangle. 

Let  thc  Geometrical  Square  given  be  RST  V,  within  which  is  to  be  inferibed  the  Figuic 
greateft  equilateral  'Triangle  that  maybe:  Draw  the  two  obfeure  Diagonal  LincsXXVill. 
k  Vaud  S  J\  cvcllirg  each  other  in  the  Centre  X;  then  fet  one  foot  ol  your  Com¬ 
palles 
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"Tftlcs  in  V  and  open  the  other  to  X,  and  with  that  diftance  dcitribc  the  occult  Arch 
Vi.  flirt:n’ir  the  fidcs  S  V  and  T  V  of  the  Geometrical  Sejuarc  in  the  Points  Z  and  Y. 
laftW  draw  the  right  Lines  Z  Y,  R  2,  and  R  Y  s  fo  fliall  you  have  conftituted  the 
equilateral  Triangle  R  Z  Y,  which  is  the  greateft  equilateral  1  r.angle  that  can  be  in- 
feribed  in  the  given  Geometrical  Square  R  S  V  I .  W  huh  war,  &t. 

XXIX.  Within  a  Pott  agon  to  injeribe  an  equilateral  Triangle. 

figure  Let  the  Pentagon  given,  in  which  the  greateft  equilatcralTrunglc  that  may  be  is  to 
XX  X  be  inferibed,  be  ABODE.  Firft  divide  any  two  lidcs  of  the  Pentagon  (l,v  the  i It 
Problem)  into  two  equal  parts  at  right  Angles,  as  is  here  done  the  two  tales  C  D  and 
AF  iw  the  two  obfture  Lines  A  o  and  C  w,  eroding  each  other  in  H,  the  Centre  of 
the  Pentagon.  Set  one  foot  of  the  Compass  in  H,  and  with  the  diftance  H  A  deliribc 
the  occult  Circle,  which  will  touch  all  the  Angles  of  the  Pentagon:  Alfo  (with  the 
diftance  AH)  one  foot  being  placed  in  A,  with  the  other  ddenbe  the  occult  Arch 
H;«  which  divide  into  two  equal  parts  in  the  Point  K;,  from  A  (through  the  Point 
K)  draw  the  right  Line  A  F,  and  w  ith  the  diftance  A  F  upon  the  Point  A,  delcrihc 
the  occult  Arch  F  G,  and  draw  the  Lines  F  G  and  A  G  j  fo  ihall  you  have  conftituted 
an  equilateral  Triangle  A  F  G,  which  is  the  greateft  that  can  be  inferibed  within 
the  given  Pentagon  A  B  C  D  E.  W  hich  was,  &c. 

XXX.  About  a  Geometrical  Square  to  Circumfcribe  a  triangle,  ivhofe  Angles  Jhall 

be  equal  to  the  Angles  of  a  triangle  given. 

ri  j  ct  i  M  N  O  be  a  Geometrical  Square  given,  about  which  is  to  he  Circumfcribcd  a 

XXX  Triangle  whofe  Angles  arc  to  be  equal  to  the  Angles  of  the  given  Triangle  ST  V. 
Firil  let  one  of  the  lidcs  of  the  Square  given  (as  N  O)  be  continued  on  either  fide 
at  liberty  towards  P  and  Then,  upon  the  oppoiite  fide  of  the  Square  LM,  upon 
the  angular  Point  M  (by  the  fame  i  ltli  Problem)  make  an  Angle  equal  to  the  Angle 
S  V  T  of  the  given  Triangle.  Alfo  upon  the  Angular  Point  L  (by  the  ftnie  i  ith  Pro¬ 
blem)  make  an  Angle  equal  to  the  Angle  S  I  V,  of  the  given  Triangle,  the  contain¬ 
ing  fidcs  of  which  two  Angles,  R  M  L  and  R  L  M  being  drawn,  will  meet  in  the  Point  i 
R  and  then  will  the  two  Triangles  STV  and  11LM  be  Equianglcd,  (by  the  Con-  ; 
ftruftion.)  Laftly,  extend  the  lidcs  R  M  and  R  L  of  the  Triangle  R  L  M,  till  they  I 
cr0Is  the  Tide  of  the  Square  N  O,  formerly  extended  in  the  Points  P  and  Q_;  fo  Ihall  ' 
the  Triangle  R  P  Q.  be  circumfcribcd  about  the  Geometrical  Square  L  M  N  O,  and  the  ! 
Angles  of  it  Ihall  be  equal  to  the  Angles  of  the  given  Triangle  S  T  V.  Which  i v.u,  &c.  j 

XXXI.  About  an  Equilateral  triangle  to  defer ibe  a  Geometrical  Square.  j 

Figure  Let  A  BC  be  an  Equilateral  Triangle  given,  about  which  a  Geometrical  Square  is  f 
XXXI.  to  be  Circumfcribcd.  Divide  the  fide  BC  of  the  Equilateral  Triangle,  into  two  equal  .< 

parts  at  right  Angles  (by  the  ift  Problem)  in  the  Point  H,  and  draw  an  obfeure  Line  | 
A  H  m.  Then  take  in  your  Compalfes  the  diftance  H  C  or  H  B,  and  let  it  from  H  to  j 
1).  Then  (by  the  ift  Problem)  divide  the  Line  AD  intotwocqual  parts  in  the  point  ( 
E  and  at  right  Angles,  by  the  occult  Line  n  E  o.  Then  take  in  your  Compafles  the  ^ 
diftance  A  E,  and  fee  it  from  E  to  F,  and  from  E  to  C.  Laftly,  draw  the  Lines  A  K,| 
F  D  DC  and  G  A,  which  will  conftitute  the  Geometrical  Square  A  F  G  D,  Circunwj 
feribed  about  the  given  Equilateral  Triangle  A  B  C.  Which  was,  &c.  (j 

XXXII.  Tbmv  to  make  a  Geometrical  Square  which  jhall  pafs  through  any  three} j 
Points  given ,  which  lie  not  in  a  right  Line.  j 

Figure  l/  t  the  three  given  Points  be  K  L  M,  by  all  which  a  Geometrical  Square  is  to  pafs| 
XXXII.  Through  two  of  the  given  Points  (it  matters  not  which)  as  K  and  L,  draw  a  right! 
Jane  and  extend  it  at  liberty:  Then  from  the  third  Point  M,  (by  the  6th  Problem)  le|!| 
full  the  Perpendicular  MN,  and  extend  M  N,  if  need  be.  This  done,  take  in  your*' 
Compallcs  the  diftance  from  N  to  K,  and  let  it  upon  the  Perpendicular  Line  N  M," 
(extended)  from  N  to  :  Alfo,  with  the  fame  diftance  N  Iv  or  N  O,  let  one  loot  in  Ot\ 
and  with  the  other  deferibe  the  occult  Arch  cc,  and  removing  the  Compallcs  to  K,! 
clcfcribc  the  obfeure  Arch  .u,  trolling  the  former  in  P.  Laftly,  draw  the  right  Lutes 
OP  and  K  P,  and  they  will  conftitute  the  Geometrical  Square  PORN,  winch  lh.nl 
pafs  by  the  three  given  Points  K  LM.  Which  war,  ike. 

XXXIII-  A 
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WKIII  A  Trian-ile  lein^gjvcn  how  to  conjlitute  another  7 riangle  equal  thereunto 
having  tki  fame  Bafc  and  Altitude ,  but  the  Angle  at  the  Bafe  equal  to 

an  Angle  ‘given. 

.  o  R  S  be  n  I  r i.i up, k  piven,  to  which  it  is  required  to  nr.ke  another  equal,  ha.  Figure 
'  /  the  lame  H-ifc  aid  Altitude,  but  the  Angle  at  the  Bafe  equal  to  the  given  Anglo  T.  XXXHI- 
Thiout’h  the  V\tti(  <1  Angle  Q_,  of  the  given  Triangle  (by  the  loth  Problem)  draw 
l  ohioire  Line  /«;  Parallel  to  the  Bale  of  the  Triangle  11  S.  'I'hcn  on  the  Angti- 
l unoint  R,  (by  the  i  ith  Problem)  make  the  Angle  VR  S,  equal  to  the  given  Angle 
T  and  draw  the  coni. lining  fide  R  V,  till  it  cut  the  obfeure  Line  m  m  in  V.  Ltflly, 
draw  the  Line  V  S  ,  lo  lh..ii  you  have  a  new  Triangle  V  R  S,  whofe  Bale.  R  b,  and 

Altitude  V  «,  arc  equal  to  thole  of  the  given  Triangle  Q.RS,  but  the  Angle  at  the 

Bale  equal  to  the  given  Angle  T.  Which  n?.r,  &c. 

XXXIV.  Tm  Triangles  of  different  kinds  and  Altitudes  ’ being  given  to  reduce 
them  both  to  one  Altitude. 

[ct  the  the  two  given  Triangles  be  A  B C,  and  C  E  D,  the  Altitude  of  A  B  C  being  Figure 
An  and  the  Altitude  ofCED  being  E  -  ;  and  it  is  required  to  reduce  the  Triangle XXXIV- 
CED  to  the  Altitude  of  the  Triangle  A  B  C,  the  Triangle  CEO  ftill  retaining  the 
func  quantity.  Through  the  vertical  Angle  A  of  the  Triangle  A  B  C,  draw  the  occult 
Ljnc  to  Parallel  to  the  Bale  B  C :  Then  extend  the  lide  C  E  of  the  'Triangle  C  ED, 
till  it  cut  the  obfeure  Line  oo  in  T,  and  from  F  to  D,  draw  the  occult  LineFD: 

Then  through  the  Point  E,  draw  the  oblcurc  Line  EG  parallel  to  T  D,  (by  the  10th 

Problem.)  Lallly,  draw  the  Line  EG,  and  you  lhall  have  conftituted  a  new  Triangle 
CFG  equal  to  C  E  l),  and  of  equal  Altitude  with  the  Triangle  ABC.  Which  was,  &c. 

XXXV.  I  low  to  make  a  Triangle  which  lhall  be  equal  to  a  Trapezia  given.  ■ 

I  et  H 1 K  L  be  a  Trafida  given,  equal  whereunto  it  is  required  to  make  a  Trian-  Figure 
jde.  Extend  one  lide  ot  the  Trapeua  at  liberty,  as  the  lide  K  L.  Then  draw  the  Dia-  XXXV. 
tonal  Line  K  I,  and  Parallel  thereto  (by  the  ioth  Problem)  through  the  Point  H,  draw 
the  oblcurc  Line  H  M,  cutting  Tie  former  fide  of  the  Trapezia  K  L,  extended  in  M. 

Lailly,  draw  the  Line  1 M,  and  you  fliall  have  a  Triangle  1  M  L,  equal  to  the  given 
'Jufui.i  H  L  K  L.  Which  was,  &c. 

XXXVI.  IIow  to  make  a  Triaug/e,  which  lhall  be  equal  to  an  irregular  Figure  of 
5>  6,  or  7  jidcs. 

Let  NOP  Q_R,  be  an  irregular  Figure  of  five  fidcs,  and  it  is  required  to  make  a  Figure 
Wangle  which  fliall  be  equal  in  quantity  thereunto.  Extend  any  one  lide  of  the  ir-XXXVl. 
regular  Figure  given  (as  here  PQ.)  on  both  Tides  at  plcalhre,to  c  and  d.  T  hen  from 
the  Angle  X,  (oppolitc  to  the  extended  lide  PQ.)  draw  the  two  obfeure  Lines  N  P, 
and  N  (V.  Alfo  (by  the  ioth  Problem)  through  the  Angular  Points  O  and  R,  draw  the 
two  obfeure  Lines  O  S  and  R  T,  parallel  to  N  P  and  N  Q.,  cutting  the  extended  lide 
PQ.  in  the  Points  S  and  T.  Laflly,  draw  the  Lines  N  S  and  N  T  •,  lo  fliall  you  have 
a  Triangle  N  S  T,  cqu.T  in  quantity  to  the  irregular  five  fided  figure  NOPQR. 

With  ip as,  &c. 

The  fame  may  be  done  for  figures  of  fix,  feven,  or  eight  fidcs,  or  more,  by  often  re¬ 
peating  of  the  lame  Work. 

XXXVII.  Between  two  right  Lines  given,  to  find  a  mean  Proportional  Line . 

Let  the  two  given  Lines  he  A  and  B,  between  which  it  is  required  to  find  a  third  Figure 
Line,  which  fliall  be  a  mean  Proportional  between  the  Line  A  and  the  Lin«  B.  Draw  XXXViL 
aright  Line  at  Pieal'me,  as  the  Line  C  T.  Then  take  the  length  of  the  given  Line  A  in 
your  Coni|  alfes,  and  let  it  from  F  to  E :  Alfo  take  the  other  given  Line  B  in  your 
Compiles,  and  let  it  from  E  to  C ;  fo  is  the  given  Line  C  F,  equal  to  both  the  given 
Lines  A  and  B,  (the  1 mint  of  joyning  of  the  two  L.incs  being  the  Point  EL)  This  done, 

(by  the  ill  or  2d  Problem)  divide  the  Line  CF,  in  two  equal  parts  in  D,  and  upon 
D,  as  a  Centre,  with  the  diflanco  DC,  or  DF,  defer  ibe  the  obfeure  Semicircle  Co  F. 

Lully,  from  the  Point  of  joyning  of  the  two  given  Lines  A  and  B,  namely,  from  the 
Point  E,  (by  the  3d  Problem)  credl  the  Perpendicular  EG,  cutting  the  oblLure  Sc- 
N  n  micirde 
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“circle  in  G-,  fo  (hall  the  Line  E  G  be  a  mean  Proportional  between  the  two  Givcn 

UnjM^rrofmioml  'YJte^'fuch  a  Urn  whofe  length  being  multiplied  in  it  ft  If. ,  the  Pro. 
Ault  thereof, lhall  be  equal  10  the  Prodnii  of  the  other  t  wo  lam-s,  they  being  multiply 
one  by  the  other.  So  the  given  Line  A  being  4,  and  the  given  Line  B  being  9,  the 
mean  Proportional  between  E  G,  will  be  found  to  lie  6.  Now  1  he  Mean  Propor¬ 
tional  6,  being  multiplied  in  it  Pelf,  produced!  36.  And  the  two  given  Lines,  A  + 
and  B  9,  being  multiplied  in  each  other,  produce  36,  alto. 

XXXVIII.  How  to  make  a  Geometrk.il  Square  which  jhall  lie  equal  to  a  Tri- 
angle  given. 

„  r  ct  t|,e  Triangle  given  unto  which  a  Geometrical  Square  is  to  he  made  equal,  be  the 
yy'Svm  TrianideH  ML  Extend  the  Bafe  of  the  Triangle  IK  at  liberty  towards!-:  Then 
X  from  the  vertical  Angle  H,  (by  the  6th  Problem)  let  fall  the  Perpendicular  HQ, 
which  (by  the 1  ft  or  ad. Problem)  divide  into  two  equal  parts  in  R,  between  IK 
die  Bafe  and  O  R  half  the  Perpendicular,  find  a  mean  Proportional  (by  the  37th  Pro- 
blcm)  bv  making  KL  equal  to  Qll,  and  dividing  1 1,  into  two  equal  parts  in  M,  and 
upon  M  as  a  Centre,  at  the  diftancc  M 1  or  M  L,  dcfcnbing  the  obfeure  Semicircle, 

1 N  L :  Thcn'from  the  Point  of  joyning  K,  credl  a  1  crpcndicular  (by  the  3d  I  roblcm) 
to  1 L  as  K  N,  cutting  the  obfeure  Semicircle  1  L  N  in  N.  So  (hall  K  N  be  the  Mean 
Proportional,  and  (hall  be  the  fide  of  the  Geometrical  Square  fought.  Wherefore,  if 
(by  the  16th  Problem)  you  make  a  Geometrical  Square  of  the  Line  KN  asNOKP, 
that  Square  (hall  be  eqnal  in  quantity  to  the  given  T riangle  H 1 K.  Which  not,  be. 

XXXIX.  To  make  a  Geometrical  Square  equal  to  a  given  Parallelogram  or  long 
Square. 

Figure  Let  V  W  S  T  be  a  Parallelogram  given,  unto  which  a  Geometrical  Square  is  to  be 
XXXIX.  made  equal.  The  length  of  the  Parallelogram  is  ST  take  the  breadth  thereof  S  V, 
and  fet  it  from  T  to  Z.  Then  (by  the  ift  or  2d  Problem)  divide  the  Line  S  Z,  in 
two  equal  parts  in  X,  and  upon  X  at  the  diftancc  X  S  or  XZ,  defcribc  the  obfeure 
Semicircle  S  A  B  Z:  Then  from  the  Point  of  joyning  of  the  two  fides  of  the  Paralle¬ 
logram  together,  T,  ereft  the  Perpendicular  T  B,  till  it  touch  the  Semicircle  in  B  j  fo 
is  TB  a  Mean  Proportional  Line,  between  the  length  and  the  breadth  of  the  given  Pa¬ 
rallelogram,  and  is  the  fide  of  a  Geometrical  Square,  equal  to  the  Parallelogram  i 
fo  the  Geometrical  Square  A  BYT,  is  equal  to  the  given  Parallcgram  STVW. 
Which  1 vasy  &C. 

XL.  To  make  a  Geometrical  Square ,  which  flail  le  equal  to  the  Rhombus  gi¬ 
ven. 

Figure  Let  C  D  E  F  be  a  Rhombus  given,  unto  which  a  Geometrical  Square  is  to  be  made  equal* 
XL.  A  Mean  Proportional  Line  between  the  fide  of  a  Rhombus ,  and  the  Altitude  or  Perpen¬ 
dicular  of  a  Rhombus ,  lhall  be  the  fide  of  a  Geometrical  Square  equal  to  that  Rhombus. 
Continue  one  fide  of  the  given  Rhombus ,  as  E  F,  at  liberty  towards  L,  then  take  the 
length  of  the  Perpendicular  D  H,  and  fet  it  from  F  to  M.  Then  divide  E  M  into  two 
equal  parts  in  G,  and  upon  G  with  the  diftance  GEor  GM,  defcribc  the  Semicircle 
E  li  M,  and  from  the  point  of  joyning  the  fide  and  Perpendicular  of  the  Rhombus  toge¬ 
ther,  namely  from  F,  erefl:  the  Perpendicular  F  K,  to  touch  the  Semicircle  E  K  L  in 
K  *  fo  is  F  K  the  Mean  proportional  between  the  fide  and  perpendicular  of  the 
Rhombus.  The  Square  made  thereof  K  ILF,  is  equal  to  the  given  Rhombus  C  D  E  F  • 
Which  ivuSy  &c. 

XLI.  To  make  a  Geometrical  Square  equal  ta  a  Rhomboyades  given. 

Figure  Let  the  Rhomboyades  unto  which  a  Geometrical  Square  is  to  be  made  equal,  be 
Xi  I.  NOPQ.,  and  a  mean  Proportional  between  the  length  of  the  Rhomboyades  and  the 
Perpendicular,  lhall  be  equal  to  the  fide  of  the  Square,  and  may  be  thus  found. 
Continue  the  fide  of  the  Rhomboyades  P  Q  at  Plcafurc,  then  take  the  length  ofthcler- 
pendicular  O  X,  and  fet  it  from  Q.  to  R.  Then  divide  the  Line  P  R,  (v/luch  is  the 
length  of  the  fide,  and  the  Perpendicular  of  the  Rhomboyades  added  together, ,  by  ti 
1  ft  or  2d  Problem)  in  two  equal  parts  in  Z,  and  upon  Z,  as  a  Centre,  at  the  dmanc 
Z  P,  or  Z  R,  deferibe  the  oblcure  Semicircle  P  T  R,  Then  if  from  the  point  ot  joyj 
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T!  I  .1,,.,!  vou  erect  a  Perpendicular  till  it  touch  the  oblcure  Cir- 

i"S  V  O'S  1  L r  n,;,|l  bc  the  title  of  the  Geometrical  Square  S  1  V  n ,  which 
‘  VaUo  ihe  Sir  c„  PUn.boyaAct  NOPQ.  ftc. 

VI 11  To  make  a  (in  metrical  Square,  equal  to  a  Trapezia  given. 

,  .IV ilA||Cl)be  Riven,  and  let  a  Geometrical  Square  be  to  be  made  equal  f 
k  *iuno  Now'll  Mean  Proportional  between  the  longcrt  Diagonal  of  the  Trape.ta,  J 
‘  ' I ,'fof  the two  Perpendiculars  being  added  together,  hall  be  equal  to  the  fide  of  a 
and  lia  1  ot  tnc  the  rrautja,  which  may  be  thus  found.  Through  the  Tea- 

{jcoinctrical  Squa  ,  q  1 .  P  and  continue  it  at  pleafure  towards  E :  Then 

f"1  thr  Points  A  and  C  (by  the  6th  or  7ih  Problem)  let  fall  the  two  Perpendiculars 
from  the  Points  A  W  (  l  11)U  This  done,  add  the  two  Perpendiculars  A  1- 

A  ri  mue’ttoin  one  Line,  and  take  the  half  thereof,  which  fet  from  Dio  E;  then 
1  « 1?  ,nrn  two  canal  parts  in  L,  and  upon  L  at  the  diltancc  L  B,  or  L  E,  dejenbe 
tV'dfl>  uc  "cm  circle  B  HE:  Alto  upon  the  Poinc  of  joyning  the  Diagonal  and  half 
theobfcutc  Sc m  en  namely,  from  the  Poinc  D,  (by  the  3d  Problem;  ereft 

tk  I’crpeiidiui  ai»  togaher  ,  na  >,  Semicircle  in  H  ;  to  lhall  D  H  be 

tZToU  &«iriS'1 ^  >  HKD,  equal  to  the  given  Trapeua,  A  BCD. 
Which  ms,  iki. 

XL1II.  To  make  a  Geometrical  Square  which  Jhall  he  equal  to  a  regular  Polygon,  of 
any  Number  of  Jules  given. 

let  the  regular  iWv^/ given,  be  the  Pentagon  MNOP  Q.,  unto  which  a  Geome-  F 
1C  ni  i  nlipnndc  wiial  Now  a  Mean  Proportional  between  half  the  Peri-  3 

£$?  S to  f RS,  and  fet  it  from.  V  to  W  dividing 
tht  Line  S  VV  into  two  equal  parts  in  T;  upon  which  Point  T,  at  the  diftancc  S , 
r  if  Vr  r  ,  riVr  oblcure  Semicircle  SZW;  and  from  the  Point  of  joyning,  P, 
or™,  ,>>  «  pcrncndicular,  extending  it  from  V,  till  it  cut  the  obfeure 

<b|  .the  3d  Problcw^  (^\f^nde  oftbe  Geometrical  Square  V  X  Y  Z,  which 

W  i  thc‘  given  regular  *6*..  (being  the 
M  N  0  P  (b  Which  wasy  &c. 

XUV.  To  make  a  Geometrical  Square  which  Jhall  he  equal  to  two  other  Geometri- 
cal  Squares  given. 

let  the  two  Riven  Squares  be  A  and  B,  unto  which  a  third  is  to  be  Made  equal  to  1 
to'h  the  Riven  ‘ Square*.  Draw  a  Line  at  liberty,  as  D  E,  and  upon  the  end  E  ( by  the 
4th o  r  ,th P  rob 1cm)  crcft  the  Perpendicular  EC;  to  lhall  the  Angle  C  E  D, be  a  right 
Cle  Then  in  our  Compallcs  take  the  length  of  the  l.dcof  the  given  Square  A, 
and  fet  it  from  E  to  K ;  alto  take  the  lidc  of  the  Square  B,  and  fet  it  from  E  to  G,  and 
fas  dwUneEG;  upon  which  Line  deferibe  the  Geometrical  Square  »  G  H  K, which 

vo'.L,  ....  Ml  U"  MU  >:•  <»’*  •“ 'JS"i 

F  G  H  K  imo  two  Parallelogram  or  long  Squares,  H  G  M  L,  and  M  L  K  F,  ofwhuh 
the  Parallelogram  F  H  M  L  lhall  be  equal  to  the  given  Square  A,  and  the  Paralle¬ 
logram  MLKO  equal  to  the  given  Square  li. 

XLV.  To  make  a  Geometrical  Square  which  Jhall  be  equal  to  4,  or  J  ether  Geo- 
metrical  Squares. 

Let  N  O  P  O  be  the  iidcs  of  four  Geometrical  Squares  given  and  it  is  required  to  : 
make  one  Gcoinetrical  Square  which  lhall  be  equalto  ail  thole  four.  Fn  ft  draw mvo 
Lines  at  liberty,  as  RS  and  S  T,  making  a  right  Angle  at  S ;  Jhcn  wkc  in  our  Com 
pallia  ilic  fide  of  the  given  Square  N,  and  Ice  it  from  ! 5  to  V,  and  l  e  ‘ 

horn  S  to  W ;  fo  lhall  S  W  be  the  fide  of  the  Square  W  D  E  V,  equal  to  ti  c  two 
•  N  n  2  oquares 
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- ru  J  A  Scrondlv  take  the  fide  oftliis  new  Square  V  W,  and  fet  it  fro#  ’J 

Squares  of  N  and  O.  Secondly,  taKci  jt  f,om  s  t0  x  and  draw  XY 

S  to  Y  ;  alfo  take  the  fide  of  the  = ‘^  w  t|K  tl)ree  s,|Barcs  of  MO  and  R  j 

t&e  l 

cqua!  to  all  the  font  Squares  | 

m Note  %llT"htl7sf^h<bi,  Jti'l*  Ufl  PrMom  amwmt  0 iomirical  Square,  ,l„  J 
f.vnn,  to beunderflood  of  Circle,  ,  for  if  the  four  tune, ,N, 0,1  ,<±,  hadbeen  the  Via. 
n  ff  1  ciri,,  and  yon  had  dealt  with  them  n,  yon  dtd  m,h  «,  Squar,,,  j 

ZjJdd  then  have  found, he  Line  A  Z  "Zliolo  °S  i 

^Circle,  equal  to  nil  tht  four  Circle,  deferred  on  the  Dumttres  N  O  PCI 

XLVI.  A  Geometrical  Square  being  given,  to  augment  the  fame  to  a  Doolie,  &«■ 
druple,  Ottuple,  &c.  Proportion. 

PiK„te  I.et  K  LM  N  he  j.  Geometric,  ^'^3^  alSl'^SS' thX  I 

feure  DiagSna  'k  K,  extending  it  at  plcafure  towards  7  Secondly  take  in  your  Com- 1 
X  the  Diagonal  k  N,  and  fee  it  from  K  to  O,  and  front  l<  to  ll,  and  make  thel 
Square  OPKa,  which  will  be  double  to  the  Square  given.  1  h.rdly  take  tle| 
Sonal  K  P.Vid  fet  it  from  K  to  R,  and  from  K  to  T,  and  make  the  Square 
RS  T  K,  whi  h  will  be  four  times  ns  big  as  the  green  Square,  fourthly  rake  theft 
Diagonal  K  S,  and  fet  it  from  K  to  V,  and  from  K  to  X,  and  make  the  Square  V  W  X  K  | 
S  w  II  be  eight  times  as  big  as  the  given  Square  Lalfly,  take  Hie  Diagonal  K  W  | 
and  fetit  from  K  to  Y,  and  from  K  to  IE,  and  defcribe  the  Square  Y  ZAK,  which! 
will  be  ftxiccn  times' as  big  as  the  given  Square  KLMN.  II  hub  w,„,  dee.  § 

Note  here  (a,  intheJom.tr  Problem)  that  xehal  l,  litre  find  concerning  the  fidttft sJ 
Geometrical  Square,  the  fame  i,  ,0  be  nnder flood  of  the  I), amen,  of  a  Lmlt,  a,  by  rkij 
next  figure  doth  appear,  where  a  Circle  i ,  augmented  to  fix, an  mm,  u,  bigntfi.  | 


XL VII  7 wo  Geometrical  Squares  of  unequal  ligneffes  being  given,  to  take  tied 
Leffer  of  them  out  of  the  Greater,  and  to  give  the  llcmamder  in  a  tbirM 
Geometrical  Square.  I 

Ymwc  The  two  Squares  given  arc  A  BC  D  the  greater,  and  EFGH  the  letter,  and  is  t<j| 
v  gv  n  be  taken  out  of  the  greater,  and  the  remainder  to  be  left  in  a  third  Square,  DrH| 
XLV11-  two  L  ncs  LK  and  K  I,  mating  a  right  Angle*  K  Then  take  t he  tide  of  the  e  J 
Square  Ef  OH.  and  fet  it  from  K  toN:  Alio  take  the  fide  of  the  g. eater  Sou  § 
A  U  C  D,  and  fetting  one  foot  in  N.  with  the  other  make  an  obfutic  mark,  crofs tltm 
Line  I  K  as  at  M,  and  (if  you  pleafe)  draw  the  lane  MN,  the  lidc  of  the  grcateiji 
fivenSquarc!  Lallly,  take  the  Aillancc  K  M,  and  let  it  from  H  to  P,  and  from  B MoJ 
Q_,  and  make  the  Square  P  B  O  Q_,  which  fhall  be  the  third  Square  remaining.  The  4 
Gnomon  A  O  D,  being  equal  to  the  letter  given  Square  E  F  G  il  Winch  was,  ike.  | 

XLV1II.  Several  Triangles  of  fever al  forms  being  given,  how  io  make  one  T riang/e | 
which  frail  be  equal  to  them  all.  8 

-  Let  the  three  Triangles  A  B  C,  C  D  E,  and  E  V  G,  be  three  Triangles  of  differenj 
XLVIII  kinds  given,  unto  which  one  Triangle  is  to  be  made,  which  tall  be  eqita  to  them| 
all.  Tbrough  the  vertical  Angle  A,  of  the  given  T  riangle  A  I<  C,  (it  being  the  T  to 
angle  that  hath  the  greateft  Altitude  of  the  three,)  draw  the  obfeure  lane  in  m » •  j 
(by  the  34th  Problem)  reduce  the  otter  ™o  T> mugles  into  nv o  T  nan ,gl«.  tf 


lame  Altitude  with  the  Triangle  ABC:  So  fl»U  the  Triangle  C  D  T  be  icch  cd  inj 
to  the  Triangle  K  HE,  and  the  Triangle  E  F  G  into  the  1  riangle  M  LG,  all  thi 
the  fame  Altitude.  Now  join  the  Bafe  of  all  thcle  three  new  1  nangles  togctlu.  J 
one,  as  is  done  in  the  Scheme ;  fo  fhall  the  Triangle  A  B  C,  be  equal  to  it  It  .f ;  t WJ 
Triangle  C  H  E,  equal  to  the  Triangle  KHE;  the  l  riangle  L  L  G  equal  to  the  Ti^ 
angle  M  L  G,  all  of  the  fame  Altitude,  the  common  Bafc  to  them  all  being  b  G.  N  j 
two  Lines  being  drawn  from  the  two  Points,  B  and  G,  (which  are  the  two  extreme  end* 
of  all  the  Bafcs  of  the  three  new  Triangles  joined  together,)  unto  any  part  of  the  j 
feure  Line  of,  as  to  S,  there  fhall  be  a  Triangle  made  B  S  G,  which  fhall  be  equal  t#, 
all  the  other  three,  and  fo  confequently  to  the  three  1  riangles  given.  ^ 


i 
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l‘tj *  c  been  C(jv 
u,  it  «'»' 


mV  Point  in  the  l.i 


Tanner,  If  a  Line  had  been  drawn  from  A  to  G,  the  Triangle  HAG  would 
d  io  all  the  three  given  Triangles  :  Alfo  two  Lines  drawn  from  L  to  B 
.vouid  m.*ke  a  Triangle  l.BG,  which  would  be  alfo  equal  to  the  three  Tri¬ 
ll  ^  and  io  infinite  others  might  he  made  by  Lines  drawn  from  Hand  G,  to 


U'hkh  II’.M,  See. 


\L1X.  A  J Icing  given,  to  nuke  another  Triangle  equal  thereunto,  whofe 
life,  or  Perpendicular,  Jhall  be  limited. 

1  ft  the  given  Triangle  be  ABC,  and  it  is  required  to  make  another  Triangle  equal  Figure 
thereunto,  whole  Perpendicular  fliall  be  equal  to  the  Line  F.  >  ^  XLIX. 

Take  the  Line  F  in  your  Compalles,  and  with  that  diltancc  draw  the  Line  EK,  pa¬ 
rallel  to  the  Hale  AH,  cutting  the  Line  AC  in  E3  then  draw  the  Line  EB,  and  extend 
the  Bale  AH  towards  L. :  Alfo  through  Cdraw  a  Line  parallel  to  the  Line  EH,  as  CD, 
mtting  the  Hale  AH,  extended,  in  1):  Laltly,  draw  the  Line  ED,  which  lhall  conti¬ 
nue  the  Triangle  A  E  1 )  equal  to  the  Triangle  ABC,  whofe  Perpendicular  E  H  is  equal 
to  the  given  Line  l\  Which  was,  See. 

]  7j^)i  a  right  Line  given,  to  dejcrilc  a  Pentagon. 

l  et  AB  he  the  Line  given.  Firft,  take  the  Line  AB  in  your  Compalles,  and  fet-  Figure 
the  one  foot  in  A,  with  the  other  deferibe  the  Arch  B 1)  F,  and  upon  A  eredt  the  Per-  L- 

ueiidicuhr  AC,  anting  the  Arch  in  C  :  Then  divide  the  Arch  BC  into  live  equal  parts 
at  i  2  3,  4,  5 ;  and  at  the  end  of  them,  viz.,  at  D,  draw  the  Line  A  D  :  Then  divide 
the  Line  BA  into  two  equal  parts,  at  right  Angles  in  O,  by  the  Line  O  E,  cutting  the 
Line  AD  in  E:  Then  upon  E,  as  a  Centre,  deferibe  the  Circle  ABFG  H,  and  draw 
the  Lines  BH,  H  G,  GF,  and  FA,  conllituting  the  Equilateral  Equiangular  Pentagon, 
upon  the  given  Line  A  B.  Which  was,  See. 

LI.  To  find  out  two  right  Lines,  which  flail  have  finch  Proportion  one  to  the  other 
as  two  Squares  have . 

Snppofe  the  two  Lines  A  and  B  to  be  the  Sides  of  two  Squares,  and  let  it  be  requi-  Figure 
red  to  find  two  right  Lines,  which  lhall  have  fuch  Proportion  one  the  other  as  the  LI. 

Sqmre  made  of  the  Line  A  hath  to  the  Square  made  of  the  Line  B.  ... 

Full  make  the  two  Lines  A  and  B  to  be  the  Hafe  and  Perpendicular  of  a  right-angled 
Triangle,  by  making  the  Hafe  DE  equal  to  the  Line  A,  and  the  Perpendicular  DC 
equal  to  B-,  this  done,  draw  the  Line  C  E,  and  from  the  right  Angle  D  let  fall  a  Per¬ 
pendicular  to  CE,  as  DF,  dividing  the  Hafe  CE  into  two  parts,  l\C  and  FE  j  which 
iao  Fines  FC  and  FE  have  fuch  Proportion  one  to  another,  as  the  Squares  made  of 
the  given  Lines  A  and  B  lhall  have  one  to  another.  Which  was ,  See. 

MI.  To  cut  off  a  part  from  an  Ifofccles  Triangle,  with  a  Line  drawn  parallel  to 
the  Bafie  thereof ,  fo  that  the  Line  parallel  to  the  Baje,  and  the  two  Seg¬ 
ments  of  the  Legs,  cut  off  by  the  parallel  Line,  Jhall  be  all  three  equal. 

let  ABC  he  an  If  .fit  fcr,  and  let  it  be  required  to  draw  a  Line  DE,  parallel  to  the  Figure 
lisle  BC,  wlfuh  parallel  DE  (hall  be  equal  to  either  of  the  Segments  of  the  Legs  cut  Lib 
oil',  DJI  and  EC.  . 

by  tire  twelfth  Problem  divide  the  Angle  A  BC  into  two  equal  parts,  by  the  Line  BF, 
tuning  the  Leg  (or  Side)  of  the  Triangle  AC  in  Ei  alfo  divide  the  Angle  AC  B  into 
two  equal  part's  bv  the  Line  CG,  cutting  the  Side  A  B  in  D  j  then  draw  the  Line  DE 
which  lhall  be  parallel  to  B  C,  and  alfo  equal  to  D  B  and  EC.  Which  was ,  See. 

LIII.  Between  Two  given  Right  Lines  to  find  a  Third  in  Proportion  to  them. 

Let  A  and  B  be  two  Lines  given,  and  let  a  third  Line  be  required,  which  lhall  be  in  K^rc 
Proportion  to  them. 

Draw  two  right  Lines,  as  CD  and  D  H,  making  any  Angle,  as  the  Angle  CDH 
then  take  the  Line  A,  and  fet  it  from  DtoEi  alfo,  take  the  Line  B,  and  fet  it  from 
Dto  F,  and  from  D  to  G,  and  draw  the  Line  E  F  •,  then  through  the  Point  G  draw  a 
Pine  parallel  to  E  F,  as  G  K  3  fo  (hall  D  K  be  the  third  proportional  Line  to  the  Lines 
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As  1)E,  equal  to  A  4, 

Is  to  1)  F,  equal  to  B  <5, 

So  is  D  G,  equal  to  B  6, 

To  1)K,  equal  to  9- 


LIV.  Betn-een  three  pjven  right  Liner,  to  fiml  a  Fourth  in  Proportion  to  them. 

Figure  l.et  A,  B,  C,  be  three  Fines  given,  and  let  a  fourth  (as  D)  be  found  in  Proportion 

‘ IV'  t0  AsTi'  the  foregoing  Problem,  fo  in  this,  make  any  Angle  at  pleafore,  as  the  Angle 
E  FG  then  take  in  your  Compalles  the  Line  A,  and  fee .it  from  F  to H;  fee  alfo  the 
Line  II  from  I' to  I,  and  draw  the  Line  H  l ;  then  take  the  LrncC,  and  let  it  from  F 
wK,  (always  upon  the  lame  Line  that  the  firft  Line  A  was  let  upon ; )  then  through 
the  Point  K,  draw  the  Line  K  L,  parallel  to  H  I,  tutting  F  E  in  L :  So  iliall  F  L  be  the 
fourth  Proportional.  Winch  was,  &c.  For, 

As  F  H,  equal  to  A  12, 

Is  to  F  1,  equal  to  B  14, 

So  is  F  K,  equal  to  C  18, 

To  FI.,  equal  to  I)2t.  . 

Thefe  two  laft  Prablems  doe  the  Work  of  the  Golden  Rule  of  Proportion  in  Lines. 


LV.  To  divide  a  Line  given  into  two  Parts,  which  jbafl  be  in  Proportion  one  to 
the  other ,  as  two  given  Lines . 

Figure  Let  A  B  be  a  Line  given  to  be  divided  into  two  parts,  which  fliall  have  Proportion 

»V.  one  to  the  other  as  the  Line  C  hath  to  the  Line  D. 

From  the  end  of  the  given  Line  A  draw  a  Line  A  H  at  pleafure,  making  the  Angle 
H  A  B  ;  then  take  in  your  Compafles  the  Line  C,  and  fet  it  from  A  to  F ;  alfo,  take  the 
Line  D,  and  fet  it  from  F  to  E,  and  draw  the  Line  EB;  then  through  the  Point  F, 
draw  the  Line  FG,  parallel  to  E  B,  cutting  the  given  Line  A  B  in  the  Point  G;  fois 
the  Line  A  B  divided  in  the  Point  G  into  two  parts,  A  G  and  G  B,  which  arc  in  Pro¬ 
portion  one  to  the  other  as  the  Line  C  is  to  the  Line  D.  Which  was,  &c.  For, 

As  A  F,  equal  to  C  20, 

Is  to  F  E,  equal  to  D  30, 

So  is  A  G  1 6, 

To  G  B  24. 


LVI.  Between  two  right  Lines  given,  to  find  two  mean  proportional  Lines. 

Figure  Let  the  two  Lines  given  be  A  and  B,  and  it  is  required  to  find  two  mean  proportional 
l.VI.  Lines  betwen  them.  „  ... 

'  Firft,  Draw  a  right  Line  at  pleafure,  asC  M,  and  at  the  end  C  ereft  the  Perpendicular 

C  L  ;  then  take  the  Lire  A,  and  fet  it  from  C  to  D  ;  and  the  Line  B,  from  C  to  E,  and 
draw  the  Line  E  D,  which  divide  into  two  equal  parts  in  F  ;  upon  which  Point  (as  a 
Centre)  deferibe  the  Semicircle  EG  D ;  then  take  the  lefler  Line  B,  and  fetting  one 
foot  of  the  Compalles  in  D,  with  the  other  crofs  the  Semicircle  in  G  ;  to  this  Point  G 
apply  a  Ruler,  moving  it  up  and  down  upon  that  Point,  till  the  Ruler,  being  fo  moved, 
do  cut  the  two  Lines,  C  L  and  CM,  in  the  Points  H  and  K,  at  equal  diftances  from  L  • 
So  fliall  E  H  and  D  K  he  the  two  mean  proportional  Lines.  When  ip  as,  &c. 

LVII.  To  divide  a  Line  in  Power  according  to  any  Proportion  given. 

Figure  Let  CDbca  Line  given,  to  be  divided  in  Power  as  the  Line  A  is  to  the  Line  B. 

LVU.  By  the  55th  Problem  divide  the  Line  CD  in  E,  as  the  Line  A  is  to  the  Line  Bj  then 

will  ED  (the  Idler  part)  be  to  A,  (the  Idler  Line,)  as  CE  (the  greater  part)  is  to  », 
(the  greater  Line*,)  then  upon  the  given  Line  CD  deferibe  the  Semicircle  CF  u, 
and  from  the  Point  E  ereft  a  Perpendicular  to -cut  the  Semicircle  in  F ;  then  draw 
the  Lines  C  F  and  PD,  which  together  in  Power  fliall  be  equal  to  the  Power  of  the ^gi¬ 
ven  Line  CD,  and  in  Power  one  to  another  as  the  Line  A  is  to  the  Line  B.  Which 
wa<,  &c. 

LVIII.  To  enlarge  a  Line  in  Power  according  to  any  Proportion  afilgned. 

Let  (in  the  former  Figure)  GE  be  a  Line  given  to  be  inlargcd  in  Power  as  the  Line 
B  is  fo  the  Line  G.  ^ 
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By  the  54th  Problem  enlarge  the  Line  C  E  in  Proportion  ns  B  to  G  ;  that  is,  as  B  is 
to  G,  fo  is  C E  to  C D  :  Upon  the  I  ,inc  C  1)  deferibe  the  Semicircle  C  F  D,  and  upon 
E  ereft  a  Perpendicular  to  cut  the  Semicircle  in  F;  then  draw  the  LincCF,  which 
lhall  be  in  Power  to  C  E,  as  the  Line  (V  to  the  Line  B.  Which  was,  &c. 

LlX.  To  diminilb  or  enlarge  a  Plot ,  or  Figure  given,  according  to  any  Proportion 
ajjigned . 

get  ABODE  be  a  Plot  or  Figure  given,  to  be  diminifhed  (or  made  lefs)  in  fuch  Figure 
Proportion  as  the  Line  I,  is  to  the  Line  K.  UX. 

By  the  57th  Problem  divide  one  of  the  Sides  of  the  Figure,  (as  the  Side  A  B,)  in 
Power  as  L  to  K,  fo  that  the  Power  of  AF  may  be  to  the  Power  of  A  B,  as  1.  to  K. 

Firft,  From  the  Angle  A  draw  Lines  to  the  other  Angles  C  and  1)  *,  then  through  the 
Point  F  draw  a  Parallel  to  BC,  to  cut  AC  in  G;  alfo  through  G,  draw  a  Parallel  to 
CD  as  G  H,  cutting  C  D  in  FI ;  laftly,  through  H  draw  a  Parallel  to  D  E,  as  H  I,  cut- 
tingAEini:  So  fliall  the  Plot  AFGHI  belike  the  Plot  ABCDE,  and  in  Propor¬ 
tion  to  it  as  the  Line  L  is  to  the  Line  K.  Which  war,  &c. 

But  if  the  Plot  or  Figure  A  F  G  FI  1  had  been  given,  and  it  had  been  required  to  en¬ 
large  the  fame  in  Proportion  as  K  to  L,  then  you  mult  increafc  the  Sides  A  F  and  A 1, 
and  draw  the  Lines  A  G  and  A  H,  incrcafing  them  alfo :  Then  (  by  Problem  58.)  you 
mud  enlarge  in  Power  the  Line  A  F  as  K  to  L,  which  let  from  A  to  B,  and  through  B 
draw  a  Line  parallel  to  F  G,  till  it  cut  the  Line  A  G  extended  in  C :  Then  through 
C  draw  a  parallel  Line  to  G  H,  cutting  the  Line  A  H  extended  in  D  •,  alfo  through  D 
draw  a  Line  parallel  to  H  I,  cutting  the  Side  A I  extended  in  E  :  And  fo  fliall  you  have 
inclofed  the  Plot  or  Figure  A  BC  D  E  like  unto  the  Figure  A  FG  H  1,  and  augmented 
in  Proportion  thereunto  as  the  Line  K  is  to  the  Line  L.  Which  was,  &c. 

LX.  Vpon  a  Line  given  to  deferibe  a  Figure  like  unto  a  Figure  given. 

Let  ABCDE  be  a  Figure  given,  and  let  FG  be  a  Line  given;  upon  which  Line  FlS“rc 
it  is  required  to  deferibe  a  Figure  like  unto  the  Figure  ABCDE,  having  all  its  Sides 
and  Angles  proportional. 

Extend  the  Bafe  Line  A  E  of  the  Figure,  on  both  Sides,  as  to  H  and  I ;  then  fetting 
one  foot  of  the  Compafles  in  E,  deferibe  the  Arch  I K  L  M ;  alfo,  fet  one  foot  in  A,  and 
with  the  other  deferibe  the  Arch  FI  N  O  P ;  which  done,  lay  a  Ruler  on  the  Angle  A, 
and  every  of  the  Points  E,  D,  C,  B  ;  and  mark  upon  the  Arch  the  Points  H,  N,  O  P  : 

Alfo,  lay  a  Ruler  to  the  Angle  F,  and  every  of  the  Points  A,  B,  C,  and  D,  and  mark 
upon  the  Arch  the  Points  I,  K,  I„  M :  Then  with  the  diftancc  E  I,  or  A  H,  fetting  one 
foot  of  the  Compalles  in  F,  deferibe  the  Arch  QRST;  alfo,  fetting  one  foot  m  G, 
deferibe  the  Arch  VWXY:  Then  laying  a  Ruler  to  the  Point  F,  and  every  of  the 
Points  R,  S,  T,  draw  the  occult  Lines  F  R,  F  S,  F  T :  Alfo,  lay  a  Ruler  to  the  Point 
G,  and  every  of  the  Points  W,  X,  Y,  drayv  other  occult  Lines,  crofling  the  former  in  the 
Points  1,  2,  3  :  Laltly,  .draw  the  Lines  f  1,  1.2,  2.31  3  G  ;  you  fliall  include  the  Fi¬ 
gure  F  1,  1.2,  2.3,  3  G,  like  and. proportional  to  the  Figure  ABCDE,  as  the  given 
Line  FG  is  to  the  Line  A  E  of  the  greater  Figure.  Which  was,  &c. 

LXI.  Within  a  Triangle ,  to  infer ibe  a  Parallelogram,  whofe  Sides  [hall  have  finch 
Proportion  one  to  the  other  as  two  Lines  given. 

Let  ABC  be  a  Triangle  given,  in  which  a  Parallelogram  is  to  be  inferibed,  whofe  Figure 
Sides  lhall  have  fuch  Proportion  one  to  the  other,  as  the  Line  D  hath  to  the  L.ine  E.  LXI. 

At  the  diftancc  of  the  Line  D  draw  a  Parallel  to  the  Bafe  AC,  asFG,  cutting  the 
Side  AB  in  F :  Then  take  the  L.ine  E,  and  fet  it  upon  the  Parallel  from  F  to  G ;  and  by 
Gdraw  a  Line  parallel  to  the  Side  BC,  as  H  I,  cutting  A  B  in  H  :  Then  (by  the  54th 
Problem )  the  Proportion  will  be,  As  A  H  is  to  A  F,  fo  is  A  B  to  A  K  ;  from  which 
Point  K  let  fall  a  Perpendicular  to  the  Bafe  AC,  as  K  L ;  alfo  from  K  draw  a  Parallel 
to  AC,  as  KM:  Laftly,  draw  MN  parallel  to  KL:  So  fliall  you  include  the  Paralle¬ 
logram  L  K  M  N  within  the  Triangle  ABC,  whofe  Sides  K  I.  and  MK  have  fuch  Pro¬ 
portion  one  to  the  other  as  the  L.ine  D  hath  to  the  L.ine  E.  Which  was,  &c. 

LXII.  To  divide  a  Line  by  Extreme  and  Mean  Proportion. 

Let  A  B  be  a  L.ine  given  to  be  fo  divided.  Extend  the  given  Line  A  B  towards  C,  Figure 
and  upon  the  l^int  A  creit  the  Perpendicular  A  D,  equal  to  A  B  ;  then  take  half  A  B,  LXll. 

and 
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and  let  it  from  A  towards  C,  and  it  will  terminate  in  E  j  then  fearing  one  foot  of  ulc 
Compafls  in  E,  extend  the  other  to  D,  and  dckribc  the  Arch  J)G,  cutting  the  Line 
ABinC;:  So  Hull  the  Line  A  B  be  divided  bv  extreme  and  mean  Proportion  in  the 
Point  (j  ;  A  G  being  the  greater,  and  B  G  the  Idler  Segment  thereof.  Which  was,  &c, 

LXlIf.  Two  Points  within  a  Circle  being  given,  to  find  the  Centre  of  the  Arch  of 
j  <zreat  Circle  which  fall  pafs  through  thoje  two  Forms ,  and  alfo  divide 
the  Circumference  of  the  Circle  into  two  equal  Parts. 
figure  Let  G  BH  L)  be  a  Circle  given,  whofc  Centre  is  C,  and  the  two  Points  through 

LXIII.  which  the  Circle  is  to  pals  be  X  and  Y.  . 

Firfl,  Through  one  of  the  Points  X,  and  the  Centre  C,  draw  a  right  Line  XC,  ex¬ 
tending  it  towards  F  i  upon  this  Line,  from  the  Centre  C,  cred  the  Perpendicular  C:  B, 
and  draw  B  X,  extending  it  till  it  cut  the  Circle  in  G  ;  through  which  Point  G  and  the 
Centre  C,  draw  the  Qiamctrc  G  C  ll. 

Secondly,  Through  the  Points  B  and  H  draw  the  Line  BH,  extending  it  till  it  cut 
the  Line  XF  in  the  Point  R;  fo  have  yon  three  Points  R,  Y,  and  X,  through  which 
(bv  the  23d  Problem)  draw  the  Arch  of  a  Circle  A  X  Y  L,,  whofc  Centre  will  beatify 
and  this  Arch  will  divide  the  given  Circle  in  two  equal  parts  in  the  Points  A  and  Lj 
lor  a  riglu  Line  drawn  from  A  to  L  will  pafs  through  the  Centre  C.  Which  was,  &e. 

LXIV.  Prom  a  Point  affixed  without  a  Circle ,  to  draw  a  Line  which  jhall  cut  off 
an  Arch  of  the  Circle ,  whofe  Chord  Jhall  he  equal  to  any  Line  given, 
lefs  than  the  Piametre  of  the  Circle. 

Figure  Let  A  be  the  Circle,  and  let  B  be  a  Point  without  the  fame  Circle,  from  which 
LXIV.  Point  it  is  required  to  cut  off  an  Arch  of  a  Circle,  whofc  Chord  fliall  be  equal  to  the 
Line  C. 

Take  in  your  Compnfles  the  length  of  the  Line  C,  and  fet  it  any  where  upon  the 
Circumference  of  the  given  Circle,  as  from  Dto  E,  and  draw  the  Line  DE  at  length: 
Then  from  B  draw  a  Line  to  the  Centre  of  the  Circle,  as  BG  }  and  with  the  difiance 
BG,  upon  the  Centre  Gdcfcribc  the  Arch  BK,  cutting  the  LineDE  (extended)  in  F : 
Then  take  FD  in  your  Compallcs,  and  letting  one  loot  in  B,  with  the  other  crofs 
the  Circumference  of  the  Circle  in  II :  Lallly,  draw  the  Line  BK.H,  which  cutteth 
off  the  Arch  of  the  Circle  KLH,  whofe  Chord  KII  is  equal  to  the  given  Line  C. 
Which  was,  &('. 

LXV.  To  draw  a  right.  Line ,  which  fall  touch  a  Circle  in  a  Point  affrgned. 

Figure  Let  ABC  be  the  Circle  given,  and  let  A  be  that  Point  in  the  Circumference  by 
LXV.  which  the  touch  Line  is  to  be  drawn. 

From  the  Centre  of  the  Circle,  and  through  the  afligncd  Point  A,  draw  a  Line  DAF: 
Upon  A  ered  a  Perpendicular  to  DE,  as  A  H.  which  prolong  to  I  j  io  fliall  the  Line 
H  A  I  touch  the  Circle  in  the  given  Point  A.  HVhich  was,  &c.  . 

LX  VI.  Vjmi  a  right  Line  given  to  defer  the  a  Segment  of  a  Circle,  which  Jhall 
he  capable  to  receive  an  Angle  equal  to  an  Angle  given. 

Figure  Let  A  B  be  a  Line  given,  upon  which  to  deferibe  a  portion  of  a  Circle,  capable  to 
LXVI.  receive  an  Angle  equal  to  the  Angle  C. 

Upon  the  Point  A  make  the  Angle  BAD,  equal  to  the  given  Angle  C,  and  alfo 
upon  the  Point  A  cred  the  Perpendicular  A  E  ;  then  divide  the  Line  A  B  into  two 
equal  parts  in  H,  and  upon  II  cred  the  Perpendicular  H  F,  cutting  AEin  F’ :  Then 
upon  F  (as  a  Centre)  and  at  the  diilancc  F  A,  or  A  B,  deferibe  the  Segment  A  K  S  LB : 
So  Avail  all  the  Angles  that  can  be  drawn  upon  the  Line  A  B  within  that  Segment  be 
equal  to  the  given  Angle  C,  as  the  Angles  A  K  B,  A  SB,  ALB,  and  infinite  others. 
Which  was,  &c. 

LXVI I.  Prom  a  'Circle  given  to  cut  off  a  Segment ,  capable  to  contain  an  Angle 
equal  to  an  Angle  given. 

figure  Let  AC  K  S  T  be  the  Circle  given,  from  which  to  cut  off  a  Segment  capable  to  rc- 
I  \  V  J I .  ceivc  an  Angle  equal  to  the  Angle  1). 

Dra,w  the  Semidiametrc  \,  A,  and  to  the  Point  A  draw  the  touch  Line  AF,  perpen¬ 
dicular  to  B  A  :  Then  make  the  Angle  FAC  equal  to  the  Angle  D,  anc  draw  the  Line  AC, 

tuning 


.T~t he  circle  in  C :  Then  fhall  all  the  Angles  deferibed  upon  the  Line  AC  within 
the  Segment  A  E  S  T  C,  as  AEQASC,  ATG  \&c.  be  all  equal  to  the  given  Angle  D. 

Which  ms,  &c.  ’  /  • 


LXVIII.  Within  a  Circle  to  infcrile  a  Triangle  whofe  Angles  fhall  he  equal  to  a 
Triangle  given.  ,  ,  .  .  . 

I  et  ABC  be  a  Circle  given,  within  which  a  Triangle  is  to  be  drawn  whofe  Angles  Figure 
yi  be  equal  to  the  Angles  of  the  given  Triangle  DEF.  LXVIII. 

Fidt  draw  a  Touch-line  GAH,  touching  the  Circle  in-tho  Point  A;  upon  which  .  ; 

4  deferibe  a  Semicircle  G  K  LH,  and  make  the  Angle  G  A  K,  equal  to  the  Angle  '  : 
n  alfo  make  the  Angle  H  A  L,’  equal  to  the  Angle  E :  Laftly,f  draw  the  Linos  A  K  B 
and  A L C ^  fo  fhall  the  Triangle  A  BC  be  like* and  cquiangle  to  the  given  Triangle 
DEF.  Which  was,  &c.  .  ‘ 

LXIX.  To  divide  a  Triangle  into  two  Parts  according  to  any  Proportion  given,  Ly 
a  Line  drawn  f  rom  any  Angle  thereof.  ,  .  . 

Let  the  Triangle  given  be  N  O  P,  and  let  it  U  required  to  divide  tjic  fame  into  two  pjgUre 
parts  by  a  Line  drawn  fron  the  Angle  N,  which  fhall  be  in  proportion  one  to  the  other  LXIX. 
L  the  Line  A  is  to  the  Line  B.  '  •'  ■  •  .  v“  1 

By  the  <sth  Problcip,  divide  the  Bafc  of  the  Triangle  O  P  into  two  Parts,  in  pro¬ 
portion  one  to  the  other,  as  the  Line  A  is  to  the  Line  B,  'Wtiicli  will  be  in  the  Point  R : 

A  Line  drawn  from  N  to  R  fhall  divide  the  Triangle  into  two  Triangles,  NOR  and 
NRP  which  fliall  be  in  proportion  one  to  the  other  as  the  Line  A  is  to  the  Line  B. 

Which  wot,  &c.  OtherWife,  .  . 

Let  the  Triangle  given  be  fuppofed  to  be  apiece  of  Land  containing  7  Acres,  and  it 
is  required  to  cut  oft’  from  it  3  Acres,  to  lie  towards  the  Angle  O,  and  to  leave  4  Acres 
lying  next  the  Angle  P,  and  let  the  Line,  or  Hedge,  of  feparation  be  drawn  from  the 
Angle  N.  From  O,  one  end  of  the  Bafe  of  the  Triangle,  draw  a  Line  at  liberty,  as 
00,  making  any  Angle  with  the  Bafe  of  the  Triangle  O  P :  Then  the  Compaflps  being  * 
opened  to  any  fmall  diftancc,  run  that  diftance  feven  times  along  the  Line  OQ.,  at  the 
Points  1,  2,  3,  Or.  and  from  the  feventh  Point  draw  the  obfeure  Line  7  P :  Then  (be¬ 
came  3  Acres  are  to  be  cut  ofT  next  to  O)  count  3  fropi  Q,  at  the  Point,?,  agd  through 
the  Point  3  (by  the  10th  Problem)  draw  a  Line  Parallel  to  P  7,  as  the  Line  3  R,  cut¬ 
ting  the  Bafe  of  the  Triangle  in  R:  A  right  Line  drawn,  from  N  to  R  (hall  divide 
the  Triangle  NOP  into  two  Triangles,  of  which  the  Triangle  NOR  fliall  contain 
Three  Acres,  and  the  Triangle  N  R  P  Four  Acres.  Which  was,  &C. 

LXX.  To  divide  a  Trapezia  into  two  Parts ,  according  to  any  Proportion  given, 
by  a  Line  drawn  from  a  Point  given  in  any  of  the  Sides  thereof. 

Let  A  B  C  D  be  a  Trapezia  given  to  be  divided  into  two  parts, in  Proportion  one  to  the  Figure 
other, as  the  Line  L  is  to  the  Line  M,by  a  Line  drawn  from  the  Point  L  E,in  the  fide  A  B.  LXX. 

Firfb  (by  the  35th  Problem)  reduce  the  Trapezia  A  B  C  D,  from  the  Point  E,  into 
the  Triangle  E  EG.  Then  (by  the  55  th  Problem)  divide  the  Bafe  of  the  Triangle 
'  into  two  parts  in  Proportion,  as  L  to  M,  which  Point  of  Divifion  will  be  in  K1,  from 
Edraw  the  Line  EK  •,  fo  fliall  the  Trapezia  ABC  D,  be  divided  into  two  Trapcws, 

AEGK,  and  E  B  K  D,  which  fliall  be  in  Proportion  to  pne  another,  as  the  Line  L,  is 
to  the  Line  M.  Which  was ,  &c. 

Otiicrwifc,  .  . 

Suppofe  the  Trapezia  A  B  C  D  to  be  a  piece  of  Land  containing  9  Acres,  and I  it  is  re¬ 
quired  to  cut  off  3  of  them  to  lie  next  to  the  Hedge  A  C,  and  6  towards  the  Hedge  B  D, 
byafeparating  Line  or  Hedge  drawn  from  E,  in  the  fide  AB.  Extend  the  fide  of  the  Jrapc- 
£D,  (which  is  oppolitc  to  the  given  Point  E,)  on  both  fides  at  liberty  towards  F  and 
0,  and  from  the  given  Point  E,  to  the  two  dppofitc  Angles  of  the  Trapezia,  Cand  D, 
draw  the  two  obfeure  Lines  EC  and  E  D,  and  through  the  other  two  Angular  parts  ot 
the  TraptCia  A  and  li,  (by  the  10th  Problem)  draw  two  other  obfeure  Lines  parallel 
to  £C  and  ED,  as  A  F  and  BG,  cutting  the  fide  of  the  Trapezia  extended  in  the 
Points  F  and  G  •,  fo  drawing  the  two  Lines  E  F,  and  E  G,  the  Trapezia  A  B  C  D  is  re¬ 
duced  into  the  Triangle  E  F  G.  Then  from  F,  the  end  of  the  Bafe  of  this  new  T  rian- 
Rlc,  draw  the  Line  F  H  at  liberty,  making  any  Angle  with  the  Bafe  of  the  Triangle 
I G.  Upon  which  Line  (with  any  fmall  diftance 'of  the  Compafl’es)  run  nine  times  at 
the  Points  1 ,  2,  3,  a,  C'c.  And  from  the  Point  9>dtaw  the  obfeure  Line  9  G,  and 
‘  O  o  through 
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through  the  Point  3  (becaufe  3  Acres  arc  to  be  cut  oft  )  draw  another  obfeure  Line 
2l  t0  G  9,  as  3  K,  cutting  the  Bafe  pf  the  Trapes  in  U,  a  Line  drawn  from  E  to 
Kfhallbe  the  feparating  Line,  and  (hall  divide  the  given  Jrapcua  A  BCD,  into  the 
the  two  Trapczias  A  E  C  K,  containing  three  Acres,  and  the  Irapczca  EBKD,  con- 
taing  fix  Acres.  Which  'was,.  &c. 


LXXI.  To  divide  a  Triable  into  two  parts,  according  to  any  Proportion  given,  by 
'  ■  a  Line  drawn  from  a  Point  given  in  any  of  the  Jules  of  the  Triangle . 

Let  ABC  be  a  Triangle  given,  to  be  divided  into  two  parts,  in  Proportion  one  to 
Figure  .1  other  as  the  I  -ipc  K/is  to  the  Line.L.  / 

LXXI.  Firft  from  the  given  point  E,  draw  an  occult  Line  to  the  oppofite  Angle  at  A,  as 
A  E.  Then  (by  the  Problem'):. divide  the  Bafe  of  the  Triangle  B  C,  in  the  point 
D  in  Proportion,  as  K  to  L y  then  draw  the  Line  I)  F  parallel  to. E  A.  Laftjy,  from 
the  point  F  draw  a  Line  to  the  point  E,  which  Line  F  E  (hall  divide  the  given  Trian- 
pie  ABC  into  two  parts,  viz.'  into  the  1  riangle  F  B  E,  and  tli t  Trapezia  A  F  EC,  in 
Proportion  one  to  the  other,  as  the-Lihe  K,  is  ro  the  Line  L.  Which  was,  &c. 

1  > 1  Othcrwife, 

If  A  B  C  were  a  piece  of  Lind,  cpntaining  faven  Acres,  and  it  were  required  to  di- 
‘  vide  it  into  two  parts  by  a  Line  drawn  from  the  point  E,  fo  that  two  Acres  may  lie 
towards  the  Angle B,  and  five  Acres ’towards  the  fide  AC;  the  work  is  already 
done:  far  tbe  Triangle  EBC'iwiU  contain  two  Acres,  and  the  Trapezia  AFEC, 
five  Acres.  Which  iwx,  to 


LXXII.  To  divide  a  triangle  into-twQ  parts ,  according  to  any  Proportion  ly  a 
v  ,  Line  drawn  parallel  to  any  of  the  Jides  thereof. 

Let  the  Triangle  givcn*be  ABC,  and,  let  the  proportion  into  which  it  is  to  be  di- 
Figure  v:ded  fey  3  Line  parallel  tb  the  fide  A  d#;  be  as  the  Line  K>  to  the  Line  L. 

LXXII.  Firft  (by  the  55th  Problem)  divide  the  Bafe  of  the  Triangle  B  C  in  the  point  E, 
into  two  trirts,  in  Proportion  ds  K  to  L.  Then  (by  the  37th  Problem)  find  a  mean 
Proportional  Line  between  B  C  the  whole  Bafe,  and.B  E  the  lefier  Segment  of  the  Bafe, 
which  will  be  BF*,  from  which  point  F,  drhw  the  right  Line  F  H,  parallel  to  the 
fide  AC  cutting  the  fidfe  A  Bin  H  y  fo  (hall  the  Line  l  H  divide  the  Triangle  into 
two.  parts,  namely  the  Triangle  H  B  F,  in  fuch  proportion  to  the  Line  K,  as  the  Trt - 
pezia  AH  FC  is  to  the  Line  L.  Which  was,  to 


LXXIII.  To  divide  a  Trapezia  into  two  parts ,  which  /ha//  he  in  any  Proportion , 
by  a  Line  drawn,  parallel  to  one  of  the  Jides . 

Let  ABC  D  be  a  Trapezia  given  to  be  divided  into  two  parts,  by  a  Line  drawn 
Figure  parallel  to  the  fide  B  A,  in  fuch  fort  th^t  the  IdTcr  part  (hall  have  luch  proportion  to 
LXXill.  greater  part,  as  the  Line  E  hath  to  the  Line  F,  and  to  lay  the  lefier  part  next  to 

Becaafc  the  Line  of  reparation  is  to  be  parallel  to ‘the  fide  BA,  it  mult  neccflarily 
cut  thfc'two  (ides  BC  and  A  D  ;  wherefore,  extend  thofc  two  (ides,  till  they  concurr 
in  the  Point  G.  This  done,  (by  the  35th  Problem)  reduce  the  Trapezia  A  BC.  D,  in¬ 
to  the  Triangle  A  B  H,’ which  Trapezia  thus  reduced,  the  Bafe  of  the  Triangle  equal 
thereunto  will  be  the  Line  A  Hi  Then  (by  the  55th  Problem)  divide  this  Bafe' AH, 
in  the  Point  1,  in  fuch  proportion  as  the  Line  E  is«to  the  Line  F.  This  done,  (by  the 
37th  Problem)  find  a  mean  Proportional  Line  between  G  A  (the  Point  of  Concur¬ 
rence  of  the  two  Tides  B  C  and  A  D,  extended,)  and  G  I,  (the  Point  of  the  Proportional 
Divilion,)  which  will  be  the  Point  K.  Laftly,  through  the  Point  K  draw  a  Line  pa¬ 
rallel  to  A  B,  as  K  L ;  fo  lhall  you  cut  off  the  lefier  part  ABLE,  (next  the  fide  A  13,; 
and  the  greater  part  KLCD,  (next  to  the  fide  C  D,)  in  proportion  one  to  the  other , 
as  the  Line  E  to  the  Line  F.  Which  was  to  be  done,  to  . 

But  if  it  had  been  required  to  divide  the  Trapezia  by  a  Line  drawn  parallel  to  tlie 
fide  A  D,  then  the  I.ine  of  lcparation  would  have  palled  through  the  lidcs  A  B  and  C  D, 
and  thofc  two  lidcs  fhould  have  been  extended  till  they  met;  but  the  relt  o(  the  wor’ 
would  be  (till  the  fame. 


LXXIV.  To  divide  an  irregular  Plot  of  many  Jides,  according  to  any  Proportion 
aJJigned  with  a  Line  drawn  from  any  Angle  thereof.  ^ 
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let  A  BCD  E  F  be  an  irregular  Plot,  to  be  divided  into  two  parts,  in  proportion  Figure 
!  to  the  other  as  the  Line  G  is  to  the  Line  H,  with  a  Line  drawn  from  the  Angle  C, LXXIV. 
“5  to  lay  the  Idler  part  towards  E.  .... 

Forafmnchasthc  Line  o(  Divifion  is  to  be  drawn  from  the  Angle  C, it  will  necefi&rily  fall 
the  fide  A  F,  w  hich  extend  on  both  lides  from  A  and  F ;  and  (by  the  latter  part  of 
5  ,6th  Problem)  reduce  the  irregular  Figure  A  B  C  D  E  F,  into  the  Triangle  C  K  I, 
nt lal  thereunto.  Then  (by  the  55th  Problem)  divide  the  Bafe  I  K,  into  two  parts  in 

roDoriion,  as  G  to  H  ;  (o  that  as  G  is  to  H,  fo  1  L  to  L  K  ;  which  Point  of  Divifion 
ill fall  in  L,  becaufe  the  lcllar  partis  to  be  laid  towards  A.  Laftly,  draw  the  Line 
CL  which  lhall  divide  the  Plot  into  two  parts,  the  lefier  part  C D E F  L,  being  in 
proportion  to  the  Idler  Line  G,  as  the  greater  part  A 13  C  L,  is  to  the  greater  Line  H. 

Mich  was,  to 


LXXV.  To  divide  a  Plot  according  to  any  proportion  aJJJgncd,  ly  a  Line  drawn 
from  a  Point  Limited  in  any  of  the  jides  thereof. 

Let  the  Plot  given  be  A  13  C  D  E  F,  and  let  the  Point  from  which  the  Divifion  is  to  pjmlre 
be  made  be  G,  in  the  lidc  BC,  and  let  the  Proportion  into  which  it  is  to  be  divided  Lxxv. 
be  fuch  as  is  between  the  i.ine  H  and  the  Line  I,  and  let  the  Idler  part  be  laid  towards 

^ The6 Point  G,  from  whence  the  Divifion  is  to  be  drawn,  will  neccflarily  fall  upon 
thelidc  AFi  wherefore  extende  A  F  on  both  (ides,  and  (by  the  latter  part  of  the 
,^1,  Problem)  reduce  the  whole  Plot  into  the  Triangle  G  K  L,  fwhofe  Perpendicular 
Altitude  is  G  O.)  This  done,  (by  the  55  th  Problem)  divide  the  Bafe  of  the  Triangle 
GKL  in  proportion  as  H  to  1,  in  the  Point  M,  (the  Idler  part  being  fet  from  K.) 

Laftly  ’from  the  afligned  Point  G  draw  the  Line  G  M,  which  (hall  divide  the  Plot 
into  two  parts,  in  proportion  one  to  the  other,  as  the  Line  1  to  the  Line  H,  and  the 
leiler  part  lhall  lie  towards  the  fide  A  B.  Which  was,  to 


LXXVI.  To  divide  a  Triangle  ly  a  Line  drawn  parallel  to  a  Line  without  the 
Triangle,  according  to  any  Proportion  between  two  given  Lines. 

Let  A  B  C  be  a  Triangle,  and  let  D  be  a  Line  without  the  Triangle  :  It  is  required  figure 
to  divide  the  Triangle  into  two  parts  in  Proportion  one  to  the  other,  as  the  Line  lxxvi. 


E  is  to  the  Line  F. 

Firft  divide  the  Bafe  of  the  Triangle  (by  the  55th  Problem)  in  the  Point  G,  as  E 
is  to  F.  Then  through  the  Point  B,  draw  a  Line  parallel  to  the  Line  D,  cutting  the 
Bafe  of  the  Triangle  A  C  in  H.  Then  (by  the  37th  Problem)  find  a  mean  Proporti¬ 
onal  between  AG  and  AH,  which  will  be  AI.  Then  through  the  Point  I,  draw  a 
line  parallel  to  B  H  or  D,  as  the  Line  I  K,  which  will  cut  off  the  Triangle  A  K  I,  in 
Proportion  to  the  other  part  of  the  Triangle  I K  B  C,  as  E  is  to  F.  Which  was,  ike. 


LXXVII.  To  cut  off  from  a  Triangle  a  part  equal  to  a  Figure  given,  by  a  Line 
drawn  parallel  to  a  Line  without  the  Triangle. 
lathe  foregoing  Figure,  let  ABC  be  a  Triangle  given,  and  D  a  Line  drawn  with-  Figure 
out  the  Triangle,  and  let  it  be  required  to  draw  a  Line  within  the  Triangle  parallel  to  LXXVII. 
D,  which  (hall  cut  ofl  a  part  thereof  equal  to  the  Square  L  M  N  O. 

From  the  Angle  B  draw  a  Line  parallel  to  D,  as  B  H.  Then  incrcafc  the  fide  of  the 
Square 0  N,  making  N  P  equal  to  N  O,  and  draw  the  Line  LP;  fo  (hall  the  Triangle 
LOP,  be  equal  to  the  Square  1.  M  NO.  Then  (by  the  34th  Problem)  reduce  the 
Triangle  LO  P,  into  the  Triangle  O  Q.R,  of  equal  Altitude  with  the  Triangle  A  B  C. 

Then  take  the  Bafe  of  this  Triangle  RO,  and  fet  it  upon  the  Bafe  of  the  Triangle 
ABC,  from  A  to  G,  which  done,  (by  the  37th  Problem)  find  a  mean  Proportional 
between  A  G  and  A  H,  which  will  be  A  l.  Laftly,  through  the  Point  I  draw  a  Line 
parallel  to  D,  or  13  H,  (which  alfo  is  parallel  to  D,)  as  I  K,  which  lhall  cut  off  the 
Triangle  A  l  K,  equal  to  the  Square,  L  M  N  O.  Which  was,  to 


LXXV1II.  To  divide  a  Triangle  into  two  parts,  according  to  any  Proportion  ly  a 
Line  drawn  from  a  Point  without  the  Triangle. 

Let  ABC  be  a  Tiungle,  and  Da  Point  without  the  Triangle,  from  which  Point  Figure 
it  is  required  to  draw  a  right  Line  which  (liall  divide  the  Triangle  into  two  parts  inLXXVllf. 
Proportion  one  to  the  other,  as  the  Line  E  is  to  the  Line  F. 

O  0  2  Firft, 
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-  . . vV  •  .  <-  thc  r,\c  0r  tlic  Triangle  A  B,  and  through  the  given  Point  D,  dmY  j 

*Kft’  Y „ the  iafe the  Triangle  AC,  till  it  cur.  the  Hale  extended  in  G. 
a  Line  paialkl  to  the  bale  o  ^  ^  E  ,s  to  1’:  l'hen,  as  Lis  to  v  | 

1  Ancl^Cby  thc  Ut»>  Problem)  as  G  D  is  to  A  C,  Jo  A  H  to  A  I;  vvlikli  1 
fo  A  H  to  11 C  V  .he  37th  Problem;  And  a  mean  Piopotuonal  between  G  A  jf 

fet  from  A  to  I.  Tl.cn  (b>  I  e  37i«  j  Laftl  diaw  lhc  Linc  L>  m?  wludi  lhall  cut  I 

Kr^?s^Ui;oUitr  va,t  oril,c  1  via,iB,e 

LXXtx'  From  a  Point  without  a  Triable  to  cut  ojf.tp.ut  of  the  Triple  opt 
to  a  I'/ff ire  five'll. 

r-  ,  f  vimrc  let  A  R  C  be  a  Triangle  given,  and  D  a  Point  without  thd 

LXXIX.  fame,1  from  wMclut  is  mini  red  to  draw  a  Line ,  tq  cut  oil'  Hon,  thc  Tri  angle  ABC, 
a  part  equal  to  the  Trapew  N  O  P  CL  .  f 

*  n  •  r  ,i,„  i:,i-  nf  i-hr  rI’t  iamMe  A  B,  and  through  D  draw  a  Line  Parallel  to  j 
A  ns  B  ««2’!n  C.  ’Then  (by  the  35-  **™blem>  reduce* 

Troped  NOP  o ,  into  thc  Triangle  N  O  R,  and  that  attain  into ■  t he fa  ruing, c N  SI), 
ivlrofc  Altitude  is  equal  to  thc  Altitude  of  the.  Riven  I r, angle  A  1,0,  (Irom iC up™ 

?  “  .w  cvcafal  )  This  done,  take  the  Hale  QN,  and  let  it  upon  the  Cafe  All, 

from  A  to  H  Then  (by  the  54CI1  Problcm)ss  G  L)  is  to  AC,  lo  is  A  H  to  A  I ;  whnii 

f  ?  fron  A  to  I  Then  (by  the  37th  Problem)  find  a  mean  1’ropotticual  between  A  0 

a^d  A !  as  A  K;  wifid,  fa  from  l.  to  M.  Laltly,  a  Line  drawn  from  Deo  M,  Ml 

rue  off  the,  Triangle  A  M  1\  equal  to  the  2  ropma  N  O  l>  Q,  U  bull  mi,  See. 

LXXX.  7 -f  divide  .<  Square  into  two  equal  parts,  by  a  Line  drawn  from  a  Point 

without  the  Square.  .  .  ,  ,  _  e  , 

1  ct  A  B  C  D  be  a  Square  given,  and  E  a  Point  without  the  fame,  from  whence  it  u 
fygXX  required  to  draw  a  Li, 5  c  which  fliall  divide  the  Square  into  two  parts. 

LXXX.  rc([..rft  (h.aw  thc  j)iainctrcAC,  which  divide  into  two  equal  parts  in  L  J  hen  from 
the  point  E  through  the  Point  F,  draw  the  Line  LF  G,  which  fhull  divide  the  Square 
Into Two equal  parts,  as  into  A  KG  H,  and  0  C  H  D,  and  Iron,  a  Pent  L  w.thom  the 

S‘KepShri^iaken  within  the  Sqnarcas  at  S,  or  in  the  fide  of  the  Square, . 

Jt  And  tlicWfacl'mayl be  done  in  a  Parallelogram,  Urmbui,  or  Kim-byaAtt,  as  in  lb 
Figures. 

LXXXl.  To  divide  a  Trapezia  according  to  any  Proportion ,  by  a  right  Line 
drawn  from  a  Point  without,  and  to  lay  the  greater  or  leper  part  tit- 
wards  what  fide  of  the  l'tyire  jhall  l c  re</ wired. 

J  t  A  q  p  |)C  a  Trurtua  given,  ami  let  K  be  a  Point  without  the  fame,  from 
frtjr„c  which  a  I  inc  is  required  to  be  drawn  to  divide  the  fi  ne  Tr  ape  z.t  a  into  two  parts 
LXXXI*  which  fliall  have  fuch  Proportion  one  to  the  other,  as  the  Line  ¥  hath  to  the  LineG, 

and  to  lay  the  Idler  part  towards  the  fide  A  B.  ,  .  n.  whcrc. 

The  Line  of  LJivilion  to  he  drawn  from  L,  will  cut  the  fidcs  I>  C  .  rd  A  D,  w 
fore  extend  them  till  they  concutr  in  H,  and  then  through  the  Point  L,  d  *v  a  L 
parallel  to  AH, extending  it  till  it  cur  the  lane  '  fd“> >' .  W 

bill  Problem)  reduce  the  Trafeu*  into  thc  l  mangle  A  I,  h ;  lo  is  Alt  die  Kale,  a» 
BS  the  Perpendicular.  Then  (by  the  5,th  Problem)  divide  the  lane  A  h .  h  «. 
Proportion  as  f  10 0,  and  (becaufc  the  Idler  part  rue  oil  is  to  ,lc  „  lc ' 

fet  lhc  Idler  Segment  of  the  Kale  from  A  to  L.  I  hen  1  by  the  ,4th  Piobta  0 * -  h| 
is  to  H  L. ;  lb  is  H  li  to  ll.U  Again,  (by  lhc  37th  I’tohlcm)  hud  a  me.  n  To  0 rt  J 
onal  between  1  H  and  H  M,  as  isHN,  and  (a  ways)  divide  HM  into  two  equal  pa  Biaffl 
O,  and  draw  the  occult  lane  O  N,  which  let  Irom  O  to  l> .  fall  y  a  ng,  Line  ihavay 
from  E  to  P,  lhall  divide  the  Traftzi*  into  two  parts  A  I;  Put  he  elk,  |,i  R  ikx  ^ 
lido  A  K,  and  P  Cl)  Q.  thc  greater,  lying  next  the  hdc  1. 1);  and  iliele  wo  p.us  i 

fuel,  Proportion  one  10  the  other,  as  the  lane  1-  hath  10  the  Line  G.  II  Iminrai,  j 

LXXX1I.  To  diuidc  a  Trapezia  into  two  r.uts,  (according  to  any  p'fdle  Proporti¬ 
on)  by  a  Line  drawn  through  a  Point  within  the  liapezia.  ^  ^ 
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.  .  '  n  ,  /  ,  v i veil,  to  he  divide:!  into  two  parts,  in  Pi  o; -onion  Hjoirc 

I‘to  the’  oilier,  ns  the  I  nee  !•'  is'  to  tint  Lifcc  Ci,  by  a  Jane  which  /hall  pals  tlu-rjgh^AXil. 

die 'dv‘'»  'fid«  i;  d  '.md  A  U,  CthrougVwhiclitlu  V«*-of  Bp'iraliW  will 
h'i  j)  they  root  arr  it,  »1:  Their, dale  ibe  A  1!W),  (W  UK  nth  Pro- 

f-  V  lilhcTria-xIMill,  vvlicle-  li lie  is  A  l,  and  PcrpealfieiiLr  i  H.  I  mu  dt- 
'‘t  ilv  Pile  HI  1  ■  v  ill:  s  V  li  Pioblem,  into  two  puts  in  K,  as  tne  I  .me  is  to  the 
r  i,  trim  I'm  mi'll  the  given  Point  F,  draw  thc-J.mc  M  t  L,  parallel  ioAl>, 

V  fiUa  l'a  iieiidlcul.ir  (tom  Hit..  A  D,  as  Is  'IV  rrten  i«rfe  two  IVrpcmi  i  alars 
f  ,  V  i, ml  h.iir  the  I. hie  liml  dw  the  V  ProsM  a  fomh  to,  ortt- 
,’llinc  ihu  as  the  Pcvpcr.elicnlav  !  I'  is  to  the  Perpendicular  I,  S,  lo  fii.ill  hull  H  It 
!  .  I  V)  he  to  H  N,  which  lit  front  H  to  N.  Through  the  Point  N,  draw  a  Line 
f '"ithto  H  11  asN.M,  tutting  the  line  LliM  in  M.  This  done,  (by  tile  ,17ih  Pro- 
E  "c  Ihe’sciinne  o(  f.  I.  f, of,,  the  Square  olT.M,  and  the  hde  o  the  vein.nmn,; 

™  ,  ;iU  |,c  eciu.il  to  the  Line  X,  which  let  from  N  to  P.  J  ol  ly,  a  right  I  me 
S'  from  P  timing!!  the  given  Point  Is,  as  l>isQ.lha\l  divide  the  fra frun  A  LCD, 

Imo  lt.o  pm  i«,  A  It  C!.P,  and  P  QC I ) ;  which  (hall  he  in  proportion  one  to  the  other, 
oSihe  Line  V  is  to  the  Line  It.  tVbub  tv, is,  &C. 

t\\\lll.  7n  MviA  «  I'lot  .mmh,,!,  to  At-  report m  y :« ,  ly 

j  um  Amo  Itrmzff  .1 I'oint  .Hlryietl  n -it l.<m  the  J.mte  I  lot. 

Lcl  ,hc  Plot  given,  be  A  B  C  Dfc  K,  and  it  is  required  to  divide  the  fame  into  two  F-F"^ 
m%  which  (hall  be  hi  pioportion  one  to  the  other,  as  the  Line  H  is  to  L.nc  I, 
l,v ,’ipht  Line  draw  n  ihioni'h  the  I'oint  Ct  within  the  l  lot. 
k  does  evidently  appear  that  the  Line  ot  iqmauon  will  cut  the  ftdes  B  C  anc  A  F, 

,  pw  wherefore  extend  them  till  they  loncurr  in  the  Point  k:  Intend  alio  the 
\  ,  (J,  Uc  other  li'e)  towards  M  A  lien  tbv  the  30th  Pro blenl,  tne Uttgl  part) 
ye \\  (.on  me  j  ik  j  whole  Perpendicular  is  the  fhorteft 

sSfUn  c  i  ol;  *  « e 

nhclhifc  of  the  Ttiungle  equal  to  the  whole  Plot)  into  two  pints  in  Proportmn,  as 
lliol  wliicli  Point  of  Divilion  will  lull  in  the  Point  N  i  lo,  lh.it  as  H  is  10  I,  Ct  L  N 
I«  i’c  m  N  M  Then  front  the  Point  within  C,  let  fall  a  Perpendicular  to  the  Baft 
LM-  (or  taxc  the  nearclt  diflanre  thereto,)  and  (by  the  54th  Pioblem)  l.i>,  .  s  tlm 
pea  leiulitul-ir  (or  Ihonclt  dillancc)  is  to  the  PerpcnJiCii  ar  jom  C  upon  lie  fame 
Life  LM  •  fo  lh ill  the  halt" of  l\  N,  be  unto  K  O,  which  dillancc  let  itoni  1<V  • 

'r kn  ili  ou  dt  O,  draw  a  Line  parallel  10  K  C,  as  O  l\  alio  through  the  yttsn  Pont 
0  drmaLhte  parallel  tot  h  e  Bale  L  M,  as  OOP,  till  .true  the  fmntet  |»*1  » 

I'.’  A  'lin,  (oy  the  471I1  Problem,  fnlnvaa  the  Square  of  (!<-.  '‘“".''’.“f ^Vk^nd 
ml  Hie  rule 'of  the  rent, in, iag,  Square  will  be  a  Line  equal  to  S,  w  uh  lam.  S  udtt  and 
f-t it lYo.u  Oto  V.  l.illlv,  from  this  Wjlil  V,  draw  a  italic  Line  through  the  given 
i'oint  as  V  ('.  W,  .vliii  li  Hull  divide  the  Plot  into  two  pat ts,  name  V,  m  i  >< 
the  Idler,  and  W  r  I  >  K  F  V  the  greater  m  proponum  one  the 

Line  H  to  the  Line  I,  by  a  Line  drawn  through  the  1  otnt  Ci.  ’  ‘ 

bXXXIV.  To  (livid?  • 1  riot  according  to  any  ajji&ncd  Proportion,  by  a  Line  naivn 
from  a  Point  aliened  without  the  Plot. 

Let  ,l,c  Plot  iven  be  A  BC.SL  F,  it  is  required  to  divide  the  tame 
win  I,  Hull  have  lath  I'm;, onion  one  to  the  other,  as  the  Line  C,  hath  to  the  Line  It, 

M  horn  the  Point  X  without  the  Hoi.  ,  p  .  y  .virhout  will  cut 

dl  ext^CU  beyond.it.  Vlutn  (, I, rough  the  given  Pomt^thnw  a  Ua  iota  lei 

m A 14,  extend uu!,  ic  t  ill  it  cut  C.  K  extended  in  >,  ns  ,  ,  wu0\q  pjor  as 

me  .Inter  part  oflltc  ,oih  Problen,)  the  Hale  of  a  1  r, angle  eti'iaHo  the  who  el log,  m 

XT  S-,  lb  (lull  the  Plot  be  divided  into  two  parts  S  B  L  1‘  l  tl,c  clk'’  '  l ,  ,  a  line 
the  greater,  in  propor  ion  one  to  the  other,  ns  the  Line  (.  is  to  the  Line  M,  bj  L 
drawn  ho.n  the  poinc  X,  without  the  Plot.  II  bub  was,  & c.  q  j? 


278 


Cursus  Mathematic  us. 


Book  II. 


geometry 

SOLID. 

P~  A  R  T  Ji  ~~ 

SECT.  I. 

Geometrical  DEFINITIONS. 


I.  A  Solid  (or  Body )  is  that  which  hath  Length ,  Breadth ,  and  Thicknefs,  (or 
Depth.) 


THis  Definition  of  a  Solid  is  without  any  dcfignation  or  form  of  Figure  eafily  un- 
derftood,  only  conceiving  in  the  Mind,  or  beholding  with  the  Eye,  a  piece  of 
Timber,  Stone ,  Met  all  cajl  in  a  Mold ,  or  any  matter  elfe. 


II.  The  Terms  or  Extremes  of  a  Solid,  is  a  Superficies. 

As  the  Terms  of  a  Line  arc  Points,  the  Terms  of  a  Superficies  are  Lines,  (as  hath 
been  already  defined  f)  fo  the  Terms  of  a  Solid  (or  Body)  are  Superficies,  whether  the 
Dimenfions  of  the  Superficies  be  equal  or  unequal :  As  for  Example,  let  the  length  of  a 
Solid  be  s  Inches,  the  breadth  3  Inches,  and  the  thicknefs  (or  depth,)  2  Inches:  I  lay 
that  the  Terms  of  fucli  a  Solid  are  6  Superficies,  vU.  1  whole  lengths  are  5  Inches, 
and  breadth  3  Inches  j  two  other  whole  lengths  are  5  Inches,  and  breadth  2  Inches, 
(and  thefe  arc  the  top,  bottom,  and  the  two  lidcs,)  the  other  two  Superficies  are  3  Inchos 
long,  and  2  Inches  broad,  and  thofe  are  the  two  ends. 


HI.  A  right  Line  is  perpendicular  to  a  Plain ,  when  it  maketb  right  Angles  with 
all  the  right  Lines ,  that  are  (or  can  he)  drawn  from  that  Point  of  the 
Plain  upon  which  the  right  Line  Jlandeth. 

Figure  As,  let  A  B  C  D  be  a  Plain,  and  let  O  P  be  a  Line  thereupon  creeled  :  I  fay,  if  the 
I.  Line  P  O,  do  make  right  Angles  with  all  the  Lines  drawn  upon  the  Plain  from  the 
Point  O,  as  the  Angles,  POE,  PO  F,  P  O  G,  (and  as  many  as  there  can  be  right  Lines 
drawn  from  the  Point O,)  all  equal,  (or  right  Angles,)  then  the  Line  PO  is  a  Linee- 
refted  perpendicular  to  the  Plain,  A 13  G  D.  Such  a  Line  is  fometimes  called  a  Plumb- 
Line. 


Figure 

II. 


IV.  A  Plain  .is  perpendicular  to  a  Plain ,  when  the  right  Lines  drawn  in  one  Plain , 
to  the  Line  of  common  Sell  ion  of  the  two  Plains ,  and  making  right  Angles 
therewith ,  do  alfo  make  right  Angles  with  the  other  Plain. 

1  fay  that  the  Plain  AM  BO,  is  perpendicular  to  the  Plain  OKI.  D,  when  the 
right  Lines  F  G  and  HK,  drawn  upon  the  Plain  A  M  O  B,  to  the  Line  of  common 
Section  of  the  two  Plains  M  B,  do  make  right  Angles  therewith  the  Plain  A  M  O  B  doth 
alfo  make  right  Angles  with  the  Plain  G  L  K  Li. 


V.  The  inclination  of  a  right  Line  to  a  Plain ,  is  when  a  Perpendicular  is  drawn 
from  the  highejt  Point  of  that  Line  to  the  Plain,  and  another  Line  drawn 
from  the  Point ,  which  the  Perpendicular  makes  in  the  Plain,  to  the  end  if 
the  fame  Line  which  is  in  the  fame  Plain ;  whereby  the  Angle  is  acute, 

which 
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which  is  contained  under  the  in fi fling  Line ,  and  the  Line  drawn  in  the 
Plain. 


As  to  the  Plain  C  D,  I  fay  the  Line  A  B  is  an  inclining  Line  thereto ;  for  if  a  Per- 
nentlicular  bc  let  from  the  higheft  Point  A  of  the  Line  A  B,  to  the  Plain  C  D,  it 
Jvill  fall  in  E,  and  if  a  Line  be  drawn  upon  the  Plain  from  B  to  E,  the  Angle  A  B  E  is 
acute,  which  is  contained  under  the  infilling  Line  A  B,  and  the  Line  B  E  which  is 
drawn  upon  the  Plain. 


VI.  The  Inclination  of  a  Plain  to  a  Plain ,  is  an  acute  Angle  contained  under  thefe 
right  Lines ,  which  being  drawn  in  either  of  the  Plains ,  to  the.  fame  Point  $f 
the  common  Sell  ion,  do  make  right  Angles  with  the  common  Sell  ion. 

The  Plain  AB  inclincth  to  the  Plain  CD,  by  the  acute  Angle  F H G,  contained  Figure 
under  the  right  1  incs  1  H  and  G  H,  which  being  drawn  in  either  of  the  Plains  to  the  IV. 
fame  Point  H,  of  the  common  Section  E  B,  do  make  right  Angles  with  the  common 
Section  E  B. 


VII.  Pbdns  arc  f  aid  to  he  inclined  to  other  Plains  in  the  fame  manner ,  when  the 

fiid  Angles  of  Inclination  arc  equal  one  to  another. 

VIII.  Parallel  Plains  are  thofe ,  which  being  prolonged  never  meet. 

IX.  Like  Solid  figures ,  are  fitch  as  are  contained  under  like  Plains ,  equal  in 

Uumbcrs. 

X.  .Eijual  and  like  Solid  f  igures  are  fuch  as  are  contained  under  like  Plains ,  equal 

loth  in  Multitude  and  Magnitude. 

XI.  A  Solid  Angle  is  the  Inclination  of  more  than  two  right  Lines  which  touch  one  a- 

nother ,  and  are  not  in  the  fame  Superficies. 

Otherwife, 

A  Solid  Angle  is  that  which  is  contained  under  more  than  two  plain  Angles,  not  be* 
ing  in  the  fame  Superficies,  but  confifting.all  at  one  Point. 

XII.  A  Pyramidc  is  a  Solid  Figure ,  comprehended  under  man y  Plains  fit  upon 

one  Plain ,  {which  is  the  Bafe  of  the  Pyramided  and  gather  together  to  one 
Point. 

When  two,  three,  or  more  Superficies  arc  raifed  up  from  one  Superficies,  which  is  Figure 
the  Bafe,  and  ever  afeending  diminifheth  their  breadths,  till  nt  length  all  their  Angles  V. 
concurr  in  one  Point  •,  there  making  a  Solid  Angle,  and  a  Solid  thus  terminated,  is 
called  a  Pyramidc. 

Of  Pyramides  there  are  divers  kinds  according  to  the  Variety  of  their  Safes.  For, 

CTriangle,  ’  *-1  ^  Triangular, 

If  the  Bafes  of^Quadrilateral,  r  ^Quadrangular,/ 

the  Pyramidc  s.  Pentagon,  >  then  it  is  called  a  ^Pentagonal,  VPyramidc. 

be  a  J Hexagon,  k  ^Hexagonal,  L 

Mleptagon,  Oc.  3  cHcptagonal, 

Although  thefe  Pyramides  cannot  well  be  exprefled  in  a  plain  Superficies,  yet  you 
may  luflkiently  conceive  of  it  by  the  Figures  here  fet ;  if  you  imagine  the  Point  A,  to¬ 
gether  with  the  Lines  A  B,  ('  B,  and  D  B,  to  be  elevated  on  high,  till  all  the  plain 
Angles  of  the  fevcral  Superficies  A  G  B,  A  D  B,  and  G  D  B,  do  all  meet  and  concurr 
in  the  Point  B,  there  making  the  Solid  Angle  AC  D  B. 

XIII.  A  Prijme  is  a  Solid  Figure  comprehended  under  Plains,  whereof  the  two  op- 

pofite  arc  equal,  like ,  and  parallel ,  and  the  other  are  Parallelograms. 

By  this  Figure  you  may  conceive  what  a  Prifmc  is,  if  you  imagine  the  Superficies,  Figure 
A  B  C  D,  to  be  the  Safes,  and  the  two  Superficies  A  EF  B,  and  C  E  F  D,  to  be  crcft*  VI. 
cd  upon  the  two  lidcs  ol  the  Safes  A  B  and  G  D,  not  perpendicularly,  but  bending  the 
onc  t0  the  other,  till  they  join  together  in  the  Line  EFj  fo  is  the  Pi  ilinc  contained  un¬ 
der 
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r’rr  der  five  Superficies,  namely  under  the  three  Parallelograms  ABCD.BA  F  E,  F  L  G  D, 
and  under  the  two  Triangles,  FBD  and  E  AC,  which  are  equal,  like,  and  parallel. 

XIV  A  sphere  is  a  Solid  Figure  made  when  the  Diametre  of  a  Semicircle  ahh 
1  \  deth  unmoved ,  the  Semicircle  is  turned  round  about,  till  it  return  to  the 
,  fame  place  from  whence  it  began  to  he  moved. 

;  .  ! «.  Another  Definition  by  Theodopus. 

A  Sphere  is  a  Solid  or  Body  contained  under  one  Superficies ,  in  the  middle  whereof  there  is 
m  Pointy  from  which  all  right  Lines  drawn  to  the  Circumference  are  equal. 

Upon  the  Line  A  B,  being  the  Diametre,  deferibe  a  Semicircle  A  C  B,  whofc  Centre 
let  be  D,  the  Diametre  A  B  being  fixed  upon  his  ends  or  points,  A  and  B,  imagine  the 
V1‘  whole  Superficies  of  the  Semicircle  to  move  round  from  fome  one  point  affigned,  till  it 
return  to  the  lame  point  again  i  fo  (hall  it  produce  a  perfedt  Sphere  or  Globe,  fuch  as 
you  fee  in  the  Figure. 

XV.  The  Axis  of  a  Sphere,  is  that  fixed  right  Line  about  which  the  Semicircle  is 

moved. 

r..  As  the  Fine  A  D IV  which  is  the  Diametre  of  the  Semicircle,  and  confcqtlcntly  of 
the  Sphere  or  Globe. 

XVI.  The  Centre,  of  a  Sphere  is  the  fame  Point  with  that  which  is  the  Centre  of 

the  Semicircle  D. 

XVII.  The  Diametre  of  a  Sphere  is  a  right  Line  drawn  through  the  Centre ,  and 

terminated  on  either  fide  in  the  Superficies  of  the  Sphere ,  as  A  B.  Fig.  VU, 

XVIII.  A  Cone  is  a  Figure  made  when  one  fide  of  a  r  chi  angled  Triangle >  (viz. 

one  of  thofe  fides  which  contains  the  right  Angle,)  remaining  fixed,  the 
Triangle  is  turned  round  about ,  till  it  return  to  the  place  from  whence 
it  firjl  moved;  and  if  the  fixed  right  Line  be  equal  to  the  other  which 
containeth  the  right  Angle ,  then  the  Cone  is  a  red  angled  Cone;  but  if 
it  be  lefs ,  it  is  an  obtufe  Angled  Cone ;  if  greater,  it  is  an  accute  An * 
gled  Cone. 

...  As  a  Sphere  was  produced  by  the  Motion  of  a  Semicircle  about  its  Diametre;  fo  a 

yY,.  Cone  is  produced  by  the  turning  about  ofa  redtanglcd  Triangle,  upon  one  of  the  fides 
v  1  *  which  fubtendeth  the  right  Angle  from  fome  one  point,  til  it  return  to  the  fame  point 
again. 

Let  A  B  C  be  a  re&angled  Triangle,  having  the  Angle  A  B  C  a  right  Angle, contained 
under  A 13  and  BC.  Now  fuppofc  the  fide  A  B  to  be  faltned,  and  fuppole  the  Trian¬ 
gle  A  BC  to  be  moved  from  lome  one  point  affigned,  till  it  return  to  the  fame  paint 
again :  lb  lliall  the  Solid  or  Body  thus  described  be  a  perfeft  Cone.  Of  Cones  there  be 
three  kihds,  viz.,  right,  obtufe,  and  accute  Angled. 

Firlt,  if  the  right  Cine  which  abideth  fixed  be  equal  to  that  which  is  moved  about, 
and  contained)  the  right  Angle,  then  is  the  Cone  a  re&anglcd  Cone. 

Secondly,  but  if  it  be  lefs,  then  it  is  an  obtufe  Angled  Cone.  And, 

’Thirdly,  If  it  be  greater,  then  it  is  an  accute  Angled  Cone. 

XIX.  7  he  Axis  of  a  Cone  is  that  fixed  Line  about  which  the  Triangle  moved.  And 

the  Bafe  of  the  Cone  is  the  Circle  which  is  deferibed  by  the  right  Line 
which  is  moved  about. 

In  this  Cone  the  right  Line  A  B  is  the  Axis ,  and  the  Circle  D  E  C  is  the  Bafis  of  the 
Cone  A  DEC. 

XX.  A  Cylinder  is  a  Solid  Figure,  made  by  the  moving  round  of  a  right  Angled 

Parallelogram ,  one  of  the  fides  thereof  abiding ;  fixed,  till  the  Parallelo¬ 
gram  be  turned  about  from  fome  ajjigned  Point,  till  it  return  ti  the  Janie 
point  again. 

Figure  Suppofc  A  BCD  to  be  a  rc&anglcd  Parallelogram,  having  its  fide  A B  fixed,  about 
IX.  which  imagine  the  whole  Parallelogram  to  be  turned  about,  till  it  return  to  the 

Point 


281 


Geometrical  DE  FIN  IT  10  NS. 


poinc  where  it  began,  then  is  that  Solid  or  Body  by  this  motion  deferibed,  a  perfeft 

C)li»Lr. 

\\I.  The  Axis  of  a  Cylinder  is  that  right  Line  which  abideth  fixed ,  about  which 
the  Par  a  lie  log  ram  is  moved :  And  the  Bafis  of  the  Cylinder,  are  the 
Circles  deferibed  by  the  two  oppofite  fides  of  the  Parallelogram  in  their 


Circles  deferibed  by  the  two  oppofite  fides  of  the  Parallelogram  in  their 
Motion. 

So  in  the  Figure  the  right  Line  A  B,  about  which  the  Parallelogram  was  moved,  Figure 
sthe  Axis  of  the  Cylinder  ■,  and  the  two  Circles  DLLG,  and  CHKL,  made  by  the  IX. 
motion  of  die  two  oppoliie  fides  of  the  Parallelogram,  arc  the  Safes  of  the  Cylinder. 

XXII.  Like  Cones  and  Cylinders  are  they,  both  whofc  Axes  and  Diametres  of  their 
Bale's  are  Proportional. 

XXIII.  A  Cube  is  a  Solid  or  Body  contained  under  fix  equal  Squares. 

It  is  a  Solid  Body  in  form  of  a  common  Dye,  and  in  Plano  cannot  be  exprefled  o-  Figure 
therwile,  than  in  the  Figure  which  conlifls  of  fix  Parallelograms,  which  you  mull  con-  X. 
ceivc  to  be  (all  of  them)  both  equilateral  and  Equiangular:  Now  if  you  liippofe  one 
of  them,  as  A  B  C I),  to  be  the  Bafis,  and  L  LG  H,  to  be  in  the  top  over  it ,  fo  that 
the  Lines  A  L,  t ;  G,  D  H,  and  B  L,  arc  perpendiculars  crcdlcd  from  the  Points  ABC  D, 
then  thofe  Lines  ALandCG  will  reprefent  one  of  the  upright  Plains,  namely,  the 
upright  Plain  ;  A  G  C  F.  and  the  Lines  D  H  and  B  F  will  reprefent  another  of  the  up- 
right  Plains,  namely,  the  Plain  H  L  DB  ^  and  the  Lines  B  L  and  A  L  another  upright 
Plain,  namely,  L  F  A  B  and  the  Lines  G  C  and  H  D  the  other  Plain,  namely, G  H  C  1). 

This  Definition  well  conceived  and  underfiood,  will  render  thofe  that  follow  more 
intelligible. 

XXIV.  A  Tetracdron  is  a  Solid  Figure  contained  under  four  equal  and  equilateral 

Triangles. 

The  form  of  this  Solid  is  before  fufficicntly  defined  in  the  Definition  ofa  Pyramidc,  Figure 
and  again  in  this  Figure  which  is  the  fame  in  effedt,  only  in  this  the  four  Triangles  XI. 
arc  equilateral,*  and  there  one  only  was  equilateral,  and  the  other  three  Jfojibelcs. 

Now  in  this  Figure,  if  you  conceive  the  Triangle  A  C  D,  to  be  the  Bafis  of  the  Tetra- 
tdw, and  the  other  three  Triangles  A  C  B,  A  D  B,  and  C  D  B,  illiiing  from  the  Sides  of 
the  B.tfi,  AC,  A  D,  and  C  D,  and  concurring  in  the  Point  B,  you  have  thcpcrfedl  re- 
prcfcntaiion  of  it,  as  a  Solid  Body. 

XXV.  An  Odhedron  is  a  Solid  Body,  or  Figure  contained  under  eight  equal  and 

equilateral  Triangles. 

For  the  n  prcfcntation.of  this  Body  in  Plano,  imagine  firfl.,  that  upon  the  upper  face  Figure 
of  the  Superficies  of  the  Parallelogram  A  BC  D,  be  deferibed  a  Pynwiis,  having  his  four  XII. 
Triangles  A  F  B,  AFC,  CFD,  andDFB,  equilateral  and  equiangular,  and  concur¬ 
ring  in  the  Point  1-'.  Alfo  conceive  that  on  the  lower  face  of  the  fame  Parallelogram, 
be  deferibed  another  Pyramis ,  having  his  four  Triangles  A  LB,  A  E  C,  C  E  D,  and 
DEB,  equilateral  and  equiangular,  and  all  of  them  concurring  in  the  Point  E.  And 
this  Dcfcription  may  be  ealily  conceived. 

XXVI.  A  Dodccaedron  is  a  Solid  Figure  or  Body,  contained  under  twelve  equals 

equiangular ,  and  equilateral  Pentagons. 

In  the  Figure  imagine,  firfl  the  Pentagon  ABCDE  to  be  the  Bafis  of  the  Body  j  Figure 
then  imagine  the  Pentagon  F  G  H  K  L  to  be  a  Pentagon  oppofite  to  the  former,  anti  be*  XIII. 
tween  thefe  two  Pentagons  there  will  be  ten  Pentagons  pulled  up,  five  from  the  five 
Mcs of  the  ground  Pentagon ,  namely, 

CAIO  fABONM. 

)l!Cf  SBCQ_PO. 

From  the  fides CDj>Tha  PentagonJc  DS  R  Q. 

/dlI  Jdeuts. 

lEAJ  V E  A  M %  11. 

P  P  The 


c  u  R  s  u  s  Mat  he  mat  icih. _ liook|I- 

- - Z  hvic  each  one  of  their  Tides  common  with  one  of  the  fidcs 

t^FOnCS  u  oppoliu  unto  the  H,,  end  itefc  etc  the  otl„ 

five  Pentagons)  narady,  ^ 

r  F  G  N  M  X; 

The  Pentagon  K  11  QJJ  • 

)l<  L  R  S  T. 
cl  r  x  UT. 

Which  Pmtwom  if  you  imagine  to  be  equal,  equilateral,  and  Equiangular  and  to 
hc'liftcd  up  front  the  fidcs  of  the  ft./.,  and  the  Pmtgm  oppof.ee  to  the  Ihf,  (both 
ways,)  you  will  calily  conceive  the  form  of  this  Body  called  Dodccuiwu 

xxvn.  An  Icofaedron  is  afiliJBoJy,  cenuumi  meter  Twenty  e,,«A  .md  ey«*. 
tend  Triangles. 

r.  'Pnrafmuch  as  there  are  in  this  Solid  Body  Twenty  T dangles, and  every  Triangle  hath 

FSC  three  Angles,  the  concourfe  of  the  faid  Triangles  will  be  in  Twelve  Points,  as  st 
XIV.  three  Angi  »  q  h  k  t  m  and  N.  Where  Note  that  in  this  plain  Figure  the  two 

Points  M  and  N  are  but  one-,  but  you  muft  imagine  one  of  them  to  lie  crofted  upwards, 
the  other  oppolite  to  it  downwards.  Now, 

The  five  Triangles  which! 
concurr  in  the  Point  M,  and 
arc  imagined  to  be  etefted  up¬ 
wards,  arc 

And 

The  five  Triangles  which  con-f  £  ]'■ 

curr  in  the  Point  N,  and  are  con- \ E  N  G" 
ceived  to  be  erected  downwards,  Sq  ^  j. 
are  £KNA. 

1  he  other  ten  Triangles  which  include  this  Body,  arc  thefe 
ABC,-|  fl'GH. 

BCD,/  VOHK. 

C  D  E,>and<H  K  L. 

DEF\  JKLA. 

EFO,J  l  LAB. 

And  thus  is  the  Body  complcated,  and  in  the  Figures  of  thefe  live  Bodies  the  rcpic- 
fentation  of  them  is  exprefTed  three  feveral  ways. 

Fir/l,  As  they  are  here  deferibed  in  Plano,  upon  a  plain  Superficies. 

Secondly,  As  they  reprefent  thcmfclvcs  in  a  Body,  like  Form,  and 
Thirdly,  As  they  may  be  drawn  upon  Palp -board  or  upon  fuch  like  matter  as  wiUbe 
oliahle  and  bow.  and  then  in  the  Lines  cut  the  Paijl -board  half  way  through,  and  bow, 
and  fold  in  the  fcveral  Plains  of  which  the  Body  confifts,  and  they  will  dole  together  in 
fuch  fort,  that  they  will  make  the  perfeft  Body  dei.gncd. 

XXVIII.  A  Parallclilipcdon  is  a  Solid  Figure  contained  under  fix  Quadrilateral 
Figures  ;  whereof  thofe  which  are  oppojitc  are  parallel . 

XXIX.  A  Solid  Figure  is  faid  to  he  inferikd  hr  a  Solid  Figure ,  when  all  tk 

Amies  of  the  Figure  inferikd ,  are  comprehended,  either  within  tn 
Angles ,  or  in  the  Sides,  or  in  the  Finns  of  the  Figure  wherein  it  t* 
inferikd. 

XXX.  A  Solid  Figure  is  ftid  to  le  circttmfcrikd  about  a  Solid  higute,  ol.ui  ei 

t her  Angles ,  or  Sides,  or  Plains  of  the  urewnfriled  figure,  toe.  is, 
the  Angles  of  the  Figure  about  which  it  is  e  ire  ttmje  riled. 


rANC. 

N  L. 
VENG. 
JG  N  K 
C.K  N  A. 


li  M  I). 
vDMF. 
[V  M  H. 
IHML. 
.LMlf 


S  F  C  t 


$  r.  c  t.  ir. 
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I  ,i  >  <nrt  A  C  t'i  a  rnj't  Line,  cannot  be  in  a  plain  Super fn /a,  am!  another 

I  it f  C  Ii  elevaled  upwards. 

Pg.ilueJVC  in  the  Plain  cl  i  reel  I  y  to  !•’ :  If  you  conceive  CB  to  be  drawn  flreight  Figure- 
’  f, om  A  C  i  then  two  right  lanes  A  15  and  A  F  hath  one  common  Segment.  WhLb  I. 
8,  ■■He.  had.  El.  J-  n.  Pr.  i. 

][  Jf  tv:  >  u*H  Lines  A  B  and  C  D  cut  one  another,  they  ate  in  the  Janie  Plain ; 

'  iU,d  every  Jn. tuple  D  F.  B  n  in  one  and  the  Janie  Plain. 

Cwibitdivt/.TlOv  imagine  F.  KG,  part  of  the  Triangle  D  E  15,  to  be  in  one  Plain,  and  Figure 
X*  and  the  part  1-  DG  15  to  be  in  another,  then  K  1 ,  part  of  the  right  IF 
1  inc  ED,  is  111  a  Plain,  and  the  other  part  elevated  upwards.  IVhuh  is  ah  ft,  J. 

'%u.  r  an  an  on.  Therefore  the  Triangle  E  13  B  is  in  one  and  the  Pune  Plain,  and  fo 
alfo .ire  the  right  lanes,  E  D  and  E  15  ^  wherefore  the  whole  Lines  A  15  and  DC  are 
in  one  Plain.  IVhuh  h\i>,  &c.  Enel.  El.  L  « «.  Pr.  2. 

III.  If  tiro  Plains  A  B  and  C  D  cut  one  the  other ,  their  common  Sell  ion  EF  is  a 
rtpkt  .Line. 

VoKCtifratm. TP  EF  the  common  Section  be  not  a  right  Line,  then  in  the  Plain  AB  Figure 

J[  draw  the  right  lane  LG  E,  and  in  the  Plain  CD  the  right:  Line  llJ- 

PU1  •  therefore  two  right  Lines  EGKandLHF  include  a  Superficies.  Which  is 
dfod.  Pad.  El.  L.  n.Pr.3- 

IV.  If  a  rizj.'t  Line  E  F,  be  at  ripht  Angles  creeled  upon  two  lanes  A  B  and  C  D, 
cutting  one  the  other  at  the  common  Sell  ion  E,  it  Jhall  aljo  be  at  ripht  An 
Acs  to  the  Plain  A  C  B  D,  drawn  by  the  J'aid  Line. 

Cajjmti  n.'~T'1  Ake  E  A,  EC,  E  B,  and  LD,  equal  one  to  the  other,  and  join  the  right  Figure 

*  j  ,jncs  a  c,  C  B,  15 1  ),  and  1)  A.  Draw  any  right  Line  G  H  through  iv< 

F,  and  join  F  A,  1  C,  E  1  >,  F  B,  1-  G,  and  E  I  I. 

Unr, ,./»./'/.»/.  Dee  ante  A  K  is  equal  to  E  15,  and  DE  to  EC,  and  the  Angle  A  ED, 
cq;.d  to  Cl  15;  therefore  A  1)  is  equal  to  CI5:,  and  likevvile  AC,  is  equal  to  DI!j 
tticretbi c  A  1 )  is  p  irallel  to  B  C,  and  A  ( 1  to  D  15 :  wherefore  the  Angle  G  A  L,  is  equal 
to  the  Angle  E  B  1 1,  and  the  Angle  A  G  E  equal  to  the  Angle  L  I !  15.  Bat  alio  A  E 
is e  ;a:il  to  E 15 ;  therefore  G  E  is  equal  to  L  H,  and  A  G  r.o  15  H .  Whence,  bv  rcafon 
of  the  right  Angles,  (by  the  4th  E/ypotheffsf)  and  fo  equal  at  K,  the  IiAe <  F  A,  L  C,  L  B, 
r.d  i  l /a re  equal  -7  therefore  the  Triangles  A  D  F  and  FBC,  are  equilateral  one  to 
a'.othu',  ai'.d  theme  the  Angle  1)  A  F,  equal  to  B  C  F.  Therefore  in  the  Triangles 
M>  [•  and  E  15  H,  the  Sides  EG  and  F  H  are  equal;  and  fo  by  ronfequence  the  Trian. 
p  fit  EG  and  1  Ii  H  are  mutually  equilateral:  therefore  the  Angles  F  EG  and  F  L  H 
arec  jual,  and  lo  right  Angles.  In  like  manner  E  E  makes  t  ight  Angles  with  all  the 
In.',  drawn  through  L,  in  t  lie  PI  tin  AD  lit;,  and  is  therefore  Perpendicular  to  the 
laid  Run.  Hiath  was  :o  be  Dunotjhauil.  End.  El.  L.  1  1.  P.4. 

V,  If  tivo  ripht  Lines  A  B  and  D  C,  be  creeled  perpendicular  to  me  and  the 
Jame  Liam  EF  ;  thoje  ripht  Lines  AB  and  DC  are  parallel  one  to  the 
0!  her. 

Co>fnttln,>,.Y\  Raw  A  D,  where  unto  let  1)G  (equal  to  A  B)  be  perpendicular  in  the  Figure 
\-S  Plain  L  1 ,  and  join  15  D,  15  G,  and  AG.  V. 

■  Dciiim  fr,  an  ,.:.  Sung  in  the  Triangles  15  A  D  and  A  D  G,  the  Angles  D  A  15  and 
AEG  arc  lirlvt  Angles,  and  A  11  equal  to  DO,  and  AD  is  common  •  tlierelorc  15  D  is 
equal  10  A  G  :  whence  m  the  Triangles  A  G  15  and  15  G  1),  equilateral  one  to  the  other, 
the  An  ■  lc  15  A  C 1  is  upultoBDG}  of  which  feeing  BAG  isa  right  Angle,  BPG 
fiftll  be  fo  alfo.  But  the  Angle  G  D  C  is  fuppofed  right ,  therefore  the  right  Einc  D  G 

P  p  >.  Is 


I  1.  M  AT  I  C  U 


DUUK  11. 


“T  _  .i,.,  .urcr  |  inCs  DA,  DU,  <  D,  v.  Imi  h  arc  therefore  i:i  tl:c  f.  m,; 

js  pcrpcndicnht  •  '  •  ^  ,\  B  ami  C  D  arc  in  ihe  lame  Plain,  and  \U 

KKte  cm  a’  arc  ri.hc  A„,WS  A  I;  C.rtuHh, 

1 1’ hub  i vat,  & c.  End.  1.1.  h.  u. 

vi  //■,/. hr  two  t)  tral/el  right  Lines  A  15  WC  D.  Jr/v/re/  owe  A  15  is  Per  pen- 
U  7  i„, lit,  //■<■«  r/r  «/to-  CD  //'■'///*  pcrpoul,^.:,-  ,lx 

f.wic  I'.r  .  . 

T-,.,  Awo„,ftion  inil  Dcwonllration  of  the  laft  I  licorcm being  transferred  !.it!i:r, 
c  T”  He  Conft  u  ‘  j  Cj  ,)  u  ;uc  right  Angles;  therefore  G  1)  is  jici  pendu  ubr 
,  1  ni  ;  !\  ilDll  arc,  ami  alfo,  in  which  A  B  and  C  1)  arc.)  Th<re. 

Jr* SinirtoCI),  hilt  the  Angle  C  1)  A,  is  allb  a  right  Angie;  there- 
V;  j;  is  VeiVcnditular  lo  the  Plain  E  F.  Which  was  to  k  Dcmonjtrand.  Lutl.  11. 
E.  n.  Pr.tf. 

VH  11  two  rich/  Lines  A  B  ami  A  C  touching  one  another ,  be  parallel  to  two  o- 

tier  ri*ht  Line s,  K  I)  and  D  Y,  touching  one  another  ,  and  not  Icing 

in  the  )ame  V lain ,  thje  right  Lines  contain  e./uat  Angles,  15  A  C  and 

ede. 

C  >  *h  oil  ion  T  Et  A 11,  AC,  I)  E,  and  D  F,  be  equal  one  to  the  other, and  draw  AD, 

c  0..J  >  .*  I  c  i,|.  UK,  and  CF.  Then, 

Demon (l ration.  Seeing  A  B  and  1)  E  arc  parallel  and  equal,  alfo  15  E  and  A  D  are 

F In  like  manner!’ C 1-  and  A  1)  arc  parallel  and  equal;  therefore  alfo  BE  and  l  Care 
1  ‘  a  (,flll,!i .  t  here  fore  P>C  and  E  1T  are  equal.  Wherefore,  lince  the  1  nancies 

IDA  and  EUF  are  of  equal  Ikies  one  to  the  other,  the  Angles  15  A  C  and  ED  1-  lhall 
be  equal.  Which  was  to  be  Demon fir  at  cd.  End.  El.  L.  1 t.  P.  10* 

VIII  t]  point  given  C,  in  a  given  Plain  All,  two  right  Lines,  CD  and  CE, 

"  cannot  he  eroded  perpendicular  on  the  fame  fide. 
re  r  Or  both  the  Lines,  CD  and  C  E,  fhould  then  be  perpendicular  to  the  Plain  AH, 
and  confccjuently  parallels.  Which  is  remnant  to  the  Definition  of  7  .wallets.  Lutl. 
El.  1..  H.  P.  13- 

IX.  Plains ,  C  D  and  E  F,  to  which  the  Jams  right  Line  A  13  is  perpendicular ,  are 
parallel. 

re  CctUMicu  .TF  you  deny  this,  then  let  the  Plain.  Cl)  and  V  L  meet,  fo  that  their  com- 
I  J  1  nion  Section  lie  the  right  Line  C.  1 1,  in  winch  take  any  Point,  as  I,  and 
draw  to  it  the  right  I  .incs  I  A  and  I  li,  in  the  laid  Plains. 

Vemonft ration.  Whereby  in  t he  1  ri angle  1 A  15,  two  Angles,  namely,  1 A  15  and  1 15 A, 
arc  light  Angles.  Which  is  abfmd.  Kutl.  El.  E.  1  1.  l’r.  i-j. 

X  J fin'ii  ritl.'i  I  Sues  A  li  W  A  C,  ImUiif,  »«*  the  other,  k  f.wM  to  m 
ol Ixr  r/'il.’t  Lines,  D  K  .wrl  D  F,  tond'iii'f,  one  the  other.  Mil  not  kir^in  the 
f,,„c  J'/.iia  n-ith  them,  the  h'/.iins  II A  G  ,w, I  EOF,  ,/r.mt  hy  thnje  iv{« 
Lines,  are  parallel  one  to  the  other. 

..  OAhuHim. ITRoni  A  draw  A  G,  perpendicular  ro  the  Plain  E  1’,  and  let  GH  and  G  l 
llc  c. .j,ihc  i)aralld  a‘d  Dl.  .  lhcfc  alfo  (hall  be  parallel  to  A  15  and 

Do;:  .u  'u  m  Therefore  lince  the  Angles  I  G  A  and  II  (j  A  arc  right  Angles,  alio 

DAO  and  li  A  O  fliall  be  right  Angles ;  therefore  O  A  is  perpendicular  to  the  1  am 
DC,  bur  the  fame  is  perpendicular  to  the  Plain  E 1  ;  therefore  tlie  Plains  15  C  and  . 
are  parallel.  Which  ir.*q& c.  Eutl.  El.  1 ..  11.  Pr.  15- 

XL  //  two  parallel  Plains,  A  15  and  C  D,  le  cut  ly  fame  other  Plain  II  KlOb 
their  common  Sell  tons  Ell  and  (j  L  are  parallel  one  to  the  at  hot. 
ire  T70R  if  they  he  conceived  to  he  otherwife,  being  in  the  fmic  Plain  that  cuts  them, 
I  they  would  iikci  fo. u. where,  ii  produced:,  mppolc  in  !:  Wherctoic,  ,‘nCc.  ^ 
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vhole  Lines  II  1. 1  ami  I  Ci  1  arc  ia  the  Plains  A  lined  C  1)  bJ;ig  prodmed,  l lie  Plains 
a'llo  lliail  meet.  Contrary  10  the  t!);oiiC;s.  Enel.  LI.  L.  1  1.  P,  0. 

ML  //  two  right  Lines  A  1. 15  and  C  M  D  be  cut  f\  parallel  Plains,  EE,  (ill. 
and  IK,  they  lhall  be  u!  proportionally :  lor  as  A  L  Lad  le  to  1,13,  Jo 
(hall  (;  M  le  to  M  EX 

CoiluAwndt  l  F  the  right  Lines  A  C  and  15 1)  he  drawn  in  the  PI  tins  K  !•'  am!  1  K,  1  ig.m  0 

1  i  as  allb  A  D  palling  through  the  Plain  G  H  in  the  Point  A  ;  a;  d  jjia  '' 1 

K  I,  and  M  J .. 

Danonfl ration.  Tit'.'  Plains  01  t.lie  Triangles  A  DC  arid  A  D  15  make  the  Soli  ms  l;  l ) 
and  J.N,  and  allb  A  C  and  N  M  parallels :  Th.creforc  as  A  L  is  to  E  E,  lo  is  \  N  ro 

jyj  |);  and  as  A  N  is  to  N  D,  fo  is  ( i  M  to  M  D.  Which  was ,  &c.  Eutl.  El.  I ..  1  1  •  P.  1 7. 

XIII.  If  a  right  Line  A  15  be  perpendicular  to  fame  Plain  C.  D,  all  the  Plains  ex- 

tended  l\  that  right  Line  A  13  {as  El’,  c\'C. )  trail  he  perpe  al/adai  to 
the  Jame  Plain  C  D. 

CvKjirntlb"  T  ET  there  be  fomc  Plain  EF  drawn  by  A  li,  making  the  Soft  ion  F  G,  1  ■mure 
J  JL/  with  the  Plain  CD;  from  fomc  Point  whereof,  as  11,  draw  II  1,  pa*  XII 
pile!  to  A  15,  m  the  Plain  E  V. 

J)unwji rat i'in.  Then  lhall  H  I  he  perpendicular  to  the  Plain  C  I),  and  fo  bkevvife 
any  other  1  dues  that  are  perpendicular  to  E  ( 5.  Therefore  the  Plain  E  l:  is  perpcndicu- 
larto  the  Plain  Cl);  and  by  the  lame  rcafon,  any  oilier  Plains  drawn  by  A  15  lhall  be 
perpendicular  to  EF  Whu  h  wa.g  Le.  End.  El.  E.  it.  P.  iS. 

XIV.  If  two  Plains  A  15  and  CD,  cutting  one  the  other ,  le  perpendicular  to  fame 

plain ,  as  G  H,  their  Line  oj  common  Seel  ion  EF  Jh.il/  le  perpendicular 
to  the  fame  Plain  G  H. 

Bcmwflrativn: OEcaufcthc  Plains  A  15  and  C  D  arc  taken  perpendicular  to  the  Plain  Figure 
X3  OH,  it  appears  (  by  Dcufmition  64.  )  that  out  ol  the  Point  F  XIII. 
there  may  he  drawn  in  both  Plains,  A  15  and  C  1),  a  Perpendicular  to  the  Plain  (i  l  l, 
which  (hall  he  but  one,  and  therefore  lhall  be  the  common  Sedion  of  the  laid  Plains. 

Hhlii ms,  Le.  Each  l:'.'.  E.  n.  P.  1  y. 

XV.  /fa  Solid  A 13  le  contained  under  Parallel  Plains,  the  op  polite  Plains  there¬ 

of  (AG,  D  13,  (Ac. )  are  like  and  ei/M.tl  Parallelograms. 

Coiilhiiiliun.*~T^\:  le  Plain  AC,  cutting  the  parallel  Plains  AG  and  1)15,  makes  the  Sedi-  figure 
1  011s  AH  and  DC  parallels,  and  by  the  lame  rcafon  AD  am!  H  C  arc  XIV. 

Parallds. 

Dc»mti  rat  inn.  Therefore  ADC  11  is  a  Parallelogram,  by  the  like  Argument  the 
other  Plains  arc  Parallelograms:  Wherefore  feeing  AE  is  parallel  to  Ho,  and  AD 
to HC,  the  Angle  FAD  (hall  be  equal  to  CGH  ;  therefore  bctaiifc  AE  is  equal  to 
HO,  and  A  I)  to  H  (>,  and  fo  A  E  is  to  A  D,  as  H  G  is  to  I  i  C  ■,  the  1 1  dangles  I' A  D 
nrnl  GHC  arc  like  and  equal,  and  confequcntly  the  Parallelograms  A  15  and  HD  arc 
like  and  equal :  And  the  fame  might  be  (hewn  ot  the  roll  of  the  oppolitc  Plains.  J  hen- 
fw(\  kc.  With  was,  e.  c.  Intel.  It.  In.  J’.  25. 


XVI.  Ij  a  Soli, l  raralltlipipccIoM  A  15(51)  be  cut  by  a  Plain  l.l,  parahe!  to  the 
vp polite  Plains  AD  and  15C;  1  hen  as  the  Safe  AH  is  to  the  Bafe  1  11,  Jo 
lhall  the  Solid  A  HD,  be  to  the  Solid  15  HC 
C'jiijlntllisn.  /^Onccive  the  Parallclipipedan  to  he  extended  on  either  Side,  and  take  41  Figure 
V*-/  equal  to  A  K,  and  15  K  equal  to  Eli;  and  put  the  Plains  I  (land  XV. 

K  P  parallel  to  the  Plains  A  1)  and  15  C ;  then  the  Parallelograms  l  M  and  All,  D  L  and 
UG,  IQ,  AD,  KF,  cdc.  are  like  ancl  erjual. 

lkn.tmiir.nmn.  Wherefore  the  Parallel, pipe, bn  A  Q.  is  equal  to  A  F,  and  by  the  lame 
rcalon  the  Parallclipind  n  D  P  is  equal  to  DE;  therefore  the  Solids  1  V  and  I  .  P  arc  as 
Me.lnphx  of  the  Solids  EE  and  EC,  as  the  Bales  IH  and  K  H,  are  of  the  Biles  All 
and  H 11.  And  if  the  Dale  111  he  greater,  equal,  or  Idler  than  K  FI,  the  Solid  IE 
Hull  be  greater,  equal,  or  lei's  than  the  Solid  l'.P:  And  confequcntly  All  lhall  be  to 
LH,  as  A  F  to  E  C.  Which  w.t>}  X  :.  Eucl.  El.  E..  1 1.  P.25. 


Curs  us  Math  bmaticus. 
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- -  .1  rnI-[S  of  Valins :  Whence  this  Coroll.try  • 

i iU.*.  -  ti,  oppoikc  p,,„s.  ti,c  u 

Si  1,/ a  Figure  equal  ami  like  to  the  oppolr.c  1  lams. 

„  „  n  r,-luj,,n  A  K  //»  r///  //v  /<  jPftfl#  l'  GCD,  ///-unv;  /  y  /;£* 

XV“'  y  w  CO  /te  ifrti*  n<mAE  and  fill- 

Solid  A  B  //•’.;//  k  equally  folded  by  the  1  lain  l  O  C  L). 

ra  /,  •  r,™  lvv  u.fe  DC  and  FG  arc  equal  and  Parallels,  the  Plain  FGCl) 

r,ourc  Dm^ratm.TJOli  Ikc.  »  1  and  rccinR  the  Parallelograms  A  E  and  11  is,  are 

XVL  \  nlfn  r  he  AA  i  ankles  A  A  I),  HOC,  CGB,  and  DtF,  are  equal  and 

equal  and  and  AG  arc  equal  and  like  to  FP,  and  FD- 

like:  luit  the  l  ata  ^  ,  p}lrfl)  FOCI)  AH  are  equal  and  like  to  all  the  Plains 

of"hc0™v'» FOCDEBi  a«“l' cogently  this  Mfm  equal  to  that.  llimb  mu,  &. 
l-.ucl.  11  L.  11.  P.  28- 

XVIII.  Solid  Paral lei i plpctlons  AG  H  F.F  BC D  and  AG  H  EM  I  K  I ,  fci*  «* 
tmed  upon  tie  /■""■"  IS-tJe  A  G  H  E,  and  m  lie  feme  J/tfpth ,  [». e.  be- 
tu  ten  the  Parallel  I%ms  AG  H  E  and  H .  K  D,  and  to  underftand .  a. 
the  Danonilration :  ]  whoje  mhjl nig  Lines  Ah  and  AM  ate  phned  in 
the] nine  right  Lines  AG  and  FL,  are  equal  one  to  the  other. 

a  ■  nil  :  f  from  rho  canal  Pt ifms  A  F  M  E  D 1  and  O  B  F  H  C  K,  the  coni, 
rigurc  1W«»P °S‘fS  N  T  PC  .taken  away,  and  the  did  AGNKHR 
XVM'  bo  added ,  JtrXH&L  AGHEFP.cn  toll  he  equal  to  the  «•««* 
A  GHEMLK  l.  If'Wr/j  w<«i  fefc  Lud.  El.  f  ••  « 1  •  *  29. 

XIX.  Solid  Parallclipipcdons  ADBCHEFG  and  ADCBIMI  K  ij  «, 

ir, luted  upon  tl.e  fume  ilafe  ADI1C,  end  to  the  Junto  htgtbidwje,,,. 
idling  Lines  A  H  and  A  J,  un-  not  placed  in  the  fame  right  Lines , 
tv///.?/  one  to  the  other. 

Ficure  Cmfmulioit.  T)Rod'i.c  the  right  FinesHEO,  G  F  N,  and  I,  MO,  UP,  andilrw 

XVm-  VinempL  '  'fhen  S,U»  ».  HO,  EF,  PQ,  and  O N,  he  *  welt  n£ 

^  ^  ^  he to  h,;  ^.r«. 

ripe, turn  A  IJCPHEF'O,  or  A  DCBIM  LK  :  and  conlcqncntly  tilde  two  arc  equal 
one  to  the  other.  Whuh  was,  Jfc.  Fuel.  El.  1..  1  '•  *’• 

XX.  Solid  Paralleliiupcdons  A  BCD  md  FIGI.  of  the  fume  hifjttb,  .matt) 

the  other  as  their  Bales. 

r-  .  Covfti ar/.ou.'O Kodtitc  KH  I,  and  make  the  Parallelogram  V I  equal  to  A  li,  and  com- 
Jj'v  X  pleat  the  IhwaHtliptjxcdon  F 1 K  M.  .  -a; 

XIX-  lhrimfiruwud  It  is  Hear,  that  the  V.,r„n,l,nu\„n  V I N  M  (whirl,  is  hy  co*»ft- 
on  etpial  to  rite  I’urMpipiJou  A  BCD, )  is  in  proportion  to  the s  l  uMfiprilm  W«- 
as  the  llufi  I  FI  (which  is  equal  tortB)  is  to  the  /•■>(“  F-  F.  II  bub  nut,  \i. 

El.  I..  1.  P.ja. 

,.  XXI.  Jute  Solid  Parallelipipedons  A  BCD  and  F  F G  H  are  in  triple  Froferim 
I  one  to  the  other ,  of  that  in  which  their  Homologous  Sides  A  1  and  t  a 

»  are‘ 

Fimne  Co»Jlntclion.T)\\od\Kc  the  right  Fines  A  I  I  D  1  O,  and  BIN;  and  make  U.fO, 
yv  I  and  IN,  equal  to  F  K,  KH,  and  K  l,  and  fo  the  h‘"  l 

1XMT  equal  and  like  to  the  Pnralklmpcdon  FFGH;  and  let  the  l  ur.uldtftpc 

1  X  P  B  and  F>  E Y  Q.  be  finiflied.  „  1  »  in  (cM to 

Dunvofiration.  1  hen  Oiall  A  L.  be  to  1  L,  (equal  to  LI  )  m  D\  0  10, 

K  H.)  And,  as  I)  I  is  to  1  O,  fo  is  B  1  to  1  N.  I  hat  is,  the  Pai-dlelograni  A 
the  Parallelogram  D  E,  as  DL  is  to  1  X  ;  an  IH.  is  to  I  X,  as  BO  is  to  •  . 

the  ParMimedon  ABC]  15  is  to  the  Varalldipipulm  D1.Q.Y,  as  U  t 
I)  1.(0  Y  is  to  the  r.txilhlipijcdon  1  X  li  P  :  And  the  V.iraltdtpipulm  L>  LQ,Y  is 
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r  ilklipipcdo n  I  X  B  P,  as  the  Pa>  alldtpipedo%  1  X  B  P  is  to  the  ParMtpipcdon  IXM  T,  (.. 

’  t  to  the  Parallelipipem  E  F  G  H. )  Therefore  the  proportion  of  ABCD  to  E 1  G  H 
is  triple  oi'  the  Proportion  of  A  B  C  D  to  D  LQ_Y  i  (or  of  A  I  to  E  K.)  Which  £.<. . 
LutlEl-  L.  n.  P-  33- 

Corollary. 

Hence  it  appears,  that  if  four  right  Lines  be  continually  proportional;  as  the  firft 
is  to  the  fourth,  fo  is  a  P4mtldmpcd;m  deferibed  on  the  firft,  to  a  PamjidipipcdoH 
deferibed  on  the  lecond  j  they  being  like,  and  in  like  manner  deferibed. 

XXII.  In  ejtial  foil tt  Parallelipipctlons  A  D,  C  15,  K  H,  and  G  F,  the  Bajes  and 
Altitudes  arc  reciprocal ,  (as  A  D  to  K  H,  Jo  E  G  to  A  C.)  And  Solid 
Parallelipipedons  A  D  C  15  and  E  H  G  F,  ivhoje  Bafes  and  Altitudes 
arc  reciprocal,  arc  t\/ual. 

Cotillrdlion.Tlli-R,  Let  the  Sides  CB  and  GE  be  perpendicular  to  the  Bafes ;  then  if  I: 

J  the  Altitudes  of  the  Solids  be  equal,  the  Bafes  alfo  Avail  be  equal,  and 

the  thing  is  clear.  But  if  the  Altitudes  be  unequal,  from  the  greater  take  EG,  take 
LI  equal  to  A  C,  and  at  I  draw  the  Plain  I  K,  parallel  to  the  Bale  EH.  Then, 

Dtwonft  ration.  i.  Hypo  thefts :  AD  is  to  1)H,  as  the  Parallclipipcdon  A D G  B  is  to 
the  Parallclipipcdon  E  H  I  K ;  and  the  Poralldipipedon  ABCD  is  to  the  Para/tdipipcdon 
EH  IK,  as  the  ParaUelipipedon  El  IGF  is  to  the  Paralldtpipedon  EH  IK:  And  as  the 
ParMipipedon  £  H  G  F  is  to  the  Parafldipipcdon  E  H  I  K,  fo  is  G  L  to  1  L  :  And  as  G  L 
j$  to  I  L,  fo  is  G  E  to  I  E,  (equal  to  I  F.)  It  is  plain  therefore,  that  as  A  D  is  to  E  H, 
fo  is  GE  to  AC.  Which  nw,  &c. 

i  Hypothecs  ADC  B  is  to  EH  IK,  as  A  D  is  to  EH  j  and  AD  is  to  EH,  as  EG 
is  to  El;  and  E  G  is  to  E 1,  as  G  L  to  1 1, :  And  G  L  is  to  I L,  as  the  Paraildtpipcdm 
EHGF  is  to  the  Paralldipipcdon  EH  IK.  Wherefore  the  Par  atkhpipc  dons  ADCB 
and  EH G  F  arc  equal.  Winch  was,  &c.  Eucl.  El.  L.  1 1.  P.  34- 
Moreover,  Let  the  Sides  be  oblique  to  the  Bafes,  and  creft  right  Paralldtptpcdons  up¬ 
on  the  fame  Bales,  in  the  fame  Altitude,  the  oblique  Parallclipipcdons  fliall  be  equal  to 
them.  Wherefore,  (incc  by  the  firft  part  of  the  Dcmonftrati^i,  the  Bafes  and  Alti¬ 
tudes  of  thofe  be  reciprocal,  the  Bafes  and  Altitudes  of  thefe  alto  fliall  be  reciprocal. 
ll'bicb  was}  &C. 

Corollary. 

All  that  hath  been  demonftrated  of  Ptrslldipipedons  ifi  the  five  laft  Theorems,  do  alfo 
agree  to  Triangular  Prifms,  which  are  half  Parulldipipodons ,  as  appears  by  the  ie- 
venth  foregoing  Theorem.  . 

1.  Triangular  Prilins  arc  of  equal  hightli  with  their  bales. 

2.  If  they  have  the  fame,  or  equal  Bafes,  and  the  fame  Altitude,  they  art  equal. 

3  If  they  be  like,  thciV  proportion  is  treble  to  that  of  their  Sides  of  like  Proportion. 

4.  If  they  be  equal,  their  Bafes  and  Altitudes  arc  reciprocal,  and  if  their  Bafes  and 
Altitudes  be  reciprocal,  they  ar*c  alfo  equal.  1  1 

XXI D.  If  there  tm  Mm,  ABC  FED  ami  G  FILM  IK,  k  of  opal  M- 
tmle;  whereof  one  hath  its  Jf#ABCF  a  VarM^r.m  W  the 
ether  GUM  a  Triable :  Ami  tf  the  Par,i//e/ftr.m  A  IS  C  Y  le  dodk 
to  the  Triable  G  H  M;  thoje  Prijriis  A  B  C  F  F.  D  ami  G II M  L I K 
are  ejual. 

Dtmnfiration. TJOK  if  the  Paralldipipcdons  A  N  and  G  CL  be  compleated,  they  lhall  be  I 
T  equal,  bccaufc  of  the  equality  of  their  Bales  A  C  and  G  l  ,  and  ot 
tlicir  Altitudes  i  therefore  alfo  the  Prifms  (the  halves  of  the  Paralldtptpcdons)  lhall, be 
equal.  Which  m  is,  t< c.  Eucl.  El.  L.  1 1.  P.  4°* 

Scholium. 

from  the  preceding  Demonfl rations,  the  dimenfion  of  Triangular  Prifms  and  (J-‘- 
drangular  Paralidipi pulws  is  learn’d,  viz.-  by  multiplying  their  Altitude  into  Utc 
Bafes. 

XXIV.  Like  Pnligoii  Enures  A 15  CD  E  and  L  G  H  I K  ,  dejcriled  in  Circles, 

A 15  D  and  F  G  1,  are  in  Proportion  one  to  another,  as  the  &<pinrcs  dc- 
Jailed  </  the  l  ha  met  res  of  the  Circles  AL  and  l  M. 

li  t w  A  C  and  B  L ;  alfo  F  H  and  G  M,  1 
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Donor/ ll ration.  Bccaufe  the  Angle  A  BC  is  equal  to  the  Angle  FG  H,-and  A  B  is  to 
j>C  as  FG  is  to  F  H  ;  therefore  the  Angle  ACB  is  equal  to  the  Angle  l'H  G.  Rllc 
the  Angles  A BE  and  F G M  arc  right  Angles,  and  fo  equals  therefore  the  Triangles 
A  B  L  and  F  G  M  arc  equiangular  :  Wherefore  A  B  is  to  F  G,  as  A  L  is  to  M  •  there¬ 
fore  ABCDE  is  to  FG  H  1  K,  as  the  Square  of  A  is  to  the  Square  of  F  M.  Which 
was,  &c.  Eucl.  El.  L.  12.  P.  i. 

Corollary. 

Hence  (bccaufc  AB  is  to  FG,  as  A  L  to  FM;  and  A  1,  is  to  FM,  as  BC  to 
BH,  &c.)  the  Contents  of  like  Polygon  Figures  deferibed  in  a  Circle,  are  in  pro¬ 
portion  as  the  Diametres  of  the  Circles. 

XXV.  Pyramids  A  B  C  D  F.  V  and  GIIIKTM,  con  fi fling  under  the  fame  Alti¬ 
tude ,  and  having  Polygonous  Safes,  A  B  C  D  E  and  G  H  1  K  I.,  are  one 
to  the  other  as  their  Safes  A  B  C  I)  E  and  G  H  I K  I.. 

Figure  C'jnftriiirton.T'SKw  the  right  Fines  A  C,  A  D,  and  G  I,  G  K.  Pig.  i. 

XXIV.  JLv 

Dcmonfl ration.  Then  is  the  Bafe  A  B C  to  the  Bafe  A  C  D,  as  the  Pyramis  A  H C  F  is 
to  the  pyrarnh  A  C  1)  F ;  Therefore  (by  compolition)  A B C  D  is  to  AC  D,  as  the  Py- 
rtW;h  ABCUF  is  to  the  Pyramis  ACDF.  But  alfo  A  C  D  is  to  A  L) F,  as  the  Py.i. 
mis  AC  DF  is  to  the  Pyramu  A  DE  F:  Wherefore,  of  equality,  A  BCD  is  to  ADE, 
as  A  B  C  D  F  is  to  A  D  E  F  ;  and  thence  (by  compolition)  A  BC  D  E  is  to  A 1)  E,  as  the 
Pyramis  A  B  C  D  E  F  is  to  the  Pyramis  ADE  F.  Moreover  A  D  E  is  to  G  K  L,  as  the 
Pyramis  ADE F  is  to  the  Pyr  smis  GKl.M:  And  inverfely,  as  before,  GKL  is  to 
G  H  1  K  L,  as  the  Pyramis  G  K  L  M  is  to  the  Pyramis  G  H  I  K  L  M  :  Wherefore  (again 
of  equality)  A  B  C  1)  E  is  to  G  H  I  K  L,  as  the  Pyramis  A  B  C  D  E  E  is  to  the  Pyramis 
G  H  1  K  LM.  Wind)  was ,  See.  Pig.  2. 

But  if  the  Bafes  have  not  Sides  of  equal  Multitude,  the  Demonftration  will  proceed 
thus:  The  Bafe  ABC  is  to  the  Bafe  GHI,  as  the  Pyramis  ABCF  is  to  the  Pyramis 
(j  H  I  K  ;  and  AC  D  is  to  G  H  I,  as  the  Pyramis  AC  D  F  is  to  the  Pyramis  G  H  I K: 
Therefore  the  Bale  A  B  C  D  is  to  the  Bafe  G  H  I,  as  the  Pyramis  A  B  C  I)  F  is  to  the  Pyr  a* 
mis  G  H  I  K.  Moreover  the  Bafe  A  1)  E  is  to  the  Bafe  G  H  I,  as  the  Pyramis  A  D  EF 
is  to  the  Pyramis  G  H  I  K  :  Therefore  the  Bafe  A  B  C  D  E  is  to  the  Bafe  G  H  I,  as  the 
Pyramis  A  B  C  D  E  F  is  to  the  ‘ Pyramis  G  H  l  K.  Which  was ,  &c.  Eucl.  El.  F.  1 2.  P.  6. 

XXVI.  In  equal  Pyramids,  ABC  D  and  E  F G U,  having  Triangular  Safes ,  ABC 

and  EFG,  the  Safes  and  Altitudes  are  reciprocal:  And  Pyramids 
having  Triangular  Bafes,  whofe  Altitudes  and  Safes  are  reciprocal ,  ore 
equal. 

Figure  Demonflr.uion.^C^iW  complcatcd  Parallclipipcdons  A  B I C  D  M  K  F  and  EFNGHQ.0P, 
XXV.  i .  Hypothecs.  \.  are  Sextuple  of  the  equal  Pyramids  A  B  C  D  and  E  F  G  H,  (either  of 
either,  )  and  fo  equal  one  to  the  other:  Therefore  the  Altitude  I  I  is  to  the  AtitudeD, 
as  ABIC  is  to  EFNG:  and  ABIC  is  to  EFNG,  as  ABC  is  to  EFG.  Which 
was.  See. 

2.  f lypot he f is.  The  Altitude  H  is  to  the  Altitude  D,  as  ABC  is  to  E  FO;  and  ABC 
is  to  E F (  ,  as  ABIC  is  to  E F  N G  :  Therefore  the  Parallclipipcdons  A  B I  CD  M K  L 
and  E F M  G  H  QO  P  arc  equal :  Confequcutly  alfo  the  Pyramids  A B  C  D  and  E  F G H, 
they  being  fubfextuplc  of  the  fame,  are  equal.  Which  was ,  See.  Eucl.  El.  F.'  12.  P.  9. 

'Flic  fame  is  applicable  to  Polygonous  Pyramids ;  for  they  be  in  like  manner  redu¬ 
ced  to  Friangulars. 

Corollary. 

Whatjoever  is  demon fl rated  (f  Pyramids  does  likewife  agree  to  any  fort  of  Prifms ,  being 
they  are  Triple  of  the  Pyramids  that  have  the  fame  Bafe  and  Altitude  with  them. 

Therefore, 

1 .  The  Proportion  of  Prifms  of  equal  Altitude  is  the  fmic  with  that  of  their  Bafes. 

2.  rFhe  Proportion  of  like  Prifms,  is  Triple  of  that  of  the  Sides  of  like  Proportion. 

3.  Equal  Prifms  have  their  Bafes  and  Altitudes  reciprocal;  and  Prifms  which  arc  fo 
reciprocal  are  equal. 

Scholium. 

From  what  is  hitherto  demonftrated,  the  Dimcnlion  of  any  Prifms  and  Pyramids 
may  be  collected . 
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vvvn  If  a  Cylinder  ABCD  he  divided  by  a  Plain  EF,  parallel  to  the  oppo- 
J  fite  Plains  BC  and  AD;  then  as  one  Cylinder  AEFD  is  to  the 
other  Cylinder  EBC F,  fo  is  the  Axis  G I  to  the  Axis  I H. 

„  HE  y/.vii  being  produced,  take  GK  equal  to  GI,  and  HL  equal  to  Figure 

Conflruttton.r^'  ^  ^  fQ  }  m,  an(j  conceive  Plains  drawn  at  the  Points  K,  L,  XXVI. 

,  vr  norallel  to  the  Circles  A  D  >ind  B  C.  ..... 

^'nnflration  Therefore  the  Cylinder  E  Dis  equal  to  the  Cylinder  A  N,  and  the 
r  fir  E  C  S  equal  to  b  O,  equal  p  P  O :  .Therefore  the  Cylinder  E  N  is  as  multi- 
2S>“hc  Cylinder  E  D,  as  the  I  K  is  of  the  Art,  I G.  And  in  like  manner  the 
cylinder  FP  is  as  Multiplex  to  the  Cylinder  BF,  as  the An  I M  is  of  the  A„  1 H : 
w  af  K  is  equal,  greater,  or  lefs  than  1 M,  fo  is  the  Cylinder  EN  equal,  greater, 

[nan  the  Cylinder  FP.  Therefore  the  Cylinder  AEFD  is  to  the  Cylinder 
EBCF,  as  GE  is  to  l  H.  Which  was ,  &c.  Eucl.  El.  L.  12.  P.  13. 

vxvm  Cones,  A  E  B  and  C  F  D,  and  Cylinders,  AH  and  CK,  conftjling  upon 
’  equal  Bafes,  A  B  and  C  D,  are  to  one  another  as  their  Altitudes .  ME 
and  NF  are. 

rMion  t-»HE  Cylinder  H  A  and  the  Axis  M  E  being  produced,  take  L  M,  equal  Figure 
Covjtrnlt  ^  F  N  anj  at  thc  p0int  L  draw  a  Plain  parallel  to  the  Bafe  A  B.  XXVIF 

Tifmnntirtitivn.  Thcn’fhall  the  Cylinder  AP  he  equal  to  the  Cylinder  C  K  :  But  the 
Cy5cS  Hi*  to  the  Cylinder  A  P  (equal  to  CK  ,)'  as  ME  is'to  ML,  (equal  to  N  F.) 

"The  fame  ^y  bc'aflirmed  tfU.net  fuhtriplc  of  Cylinders!  as  alfo  of  Prifms  and 
Pyramids. 

yyiy  ]„  eau.il  Cones  15  AC  and  E  D  F,  and  Cylinders  15  H  and  E  K,  the  Bafes 
XMX.  I»2dAlt7tudes  are  reciprocal,  (as  15  C  to  E  F,  fa  MD  to  LA.)  And 
Cones  and  Cylinders,  whofe  Bafes  and  Altitudes  are  reciprocal,  are  equal 
one  to  the  other. 

DtnmMw.1V  the  Altitudes  be  equal,  then  the  Bafes  are  equal  alfo,  and  the  thing  Figure 

I  is  evident  *,  if  unequal,  then  takeaway  MO  equal  to  FA.  XXVIII. 

,.  Hypothtfis.  Then  as  M  D  is  to  M  O,  (equal  to  L  AO  fo is  the  Cylinder  EK  (equal 
to BH,)  to  EQ.:  And  as  EK  is  to  F.Q.,  fo  is  the  Circle  B  C  to  the  Circle  EF. 

*?!%$;.  As  BC  is  to  EE,  fo  is  DM  to  0  M,  (equal  to  LA  O,  and  as  DM  is 
toOM,  fo  is  the  Cylinder  EK  to  the  Cylinder  I'.Q.;  and  as  E  K  is  to  EQ,  lo  is  BC 
toEFy  and'as  BC  is  to  EF,  fo  is  BH  to  EQ.:  Therefore  the  Cylinder  E  K  is  equal 
to  the  Cylinder  B  H.  Which  was,  &c.  Eucl.  El.  L.  1 2.  P.  i  5. 

The  fame  Argument  may  be  ufed  lor  Cones. 

XXX.  Spheres  BAC  and  E  D  F  are  in  triple  Proportion  one  to  the  other ,  of  that 
in  which  their  Diametres  BG  and  EF  are. 

CMion.T  ET  the  Sphere  BAC  be  to  the  Sphere  G  in  triple  proportion  of  that  of  Figure 
I.  the  Diamctre  B  C  to  the  Diametre  E  F.  aaia. 

Kmrftrtln.  I  fay  G  is  equal  to  E  D  F  :  For  (if  it  be  poflible)  let  G  be  lelfcr ^tlian 
EDF,  and  conceive  the  Sphere  G  concentrical  with  t  D  F  ;  in  the  Sphere  L. 
rcribea  tdyedron  not  touching  the  Sphere  G  and  a  hke  o' tke  Splierc  BAC, 

thefe  Polftdrms  ate  in  triple  proportion  of  the  Diametres  B  C  and  ,  >  .  , .  . 

Sphere  K  A  C,  and  G :  Confcquently  the  Sphere  G  is  greater  than  the  Pfl)tdron 
bed  In  the  Sphere  E  D  F,  the  part  than  the  whole.  Which  v  uhfard. 

Again  If  it  he  pofTiblc,  let  the  Sphere  G  be  greater  than  EDF;  and  as  the  Sphere 
fi  SSc  n.  fo  let  G  be  to  BAG,  that  is,  in  triple  propoitmn  o  tte 
Diametre  EF  to  BC?  Therefore  fince  B  AC  is  greater  than  E.  we :  fl  all  inen rr  the  a^ 
furdity  of  the  fu  ll  pari ;  wherefore  rather  the  Sphere  G  is  equal  to  EDI.  Which 
&c.  Eucl.  El.  L.  1 2.  P.  iS. 

Corollary . 

Hence  as  one  Sphere  is  to  another  Sphere,  fo  is  a  Polycdron  deferibed  in  that,  to  a 
like  Polycdron  deferibed  in  this. 
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XXXI.  A  Perpendicular  Line,  D  F,  drawn  from  D,  the  Centtfefi  a  Circle  A  B  C,  to 
15  C  the  Side  of  *  Pentagon,  inferred  in  the  fume  ClHk,.is  the  hjf0f 
thefe  two  Lines  taken  together,'  (viz.  df  the  Side  vf  W#, -Hexagon  I)  E, 
and  the  Side  of  the  Decagon  EC,]  infer  i  beef  mjWpame  circle 
ABC.  -  ■'.«  >  *  : 

Figure  ConftrHElion.'XJT  Akc  FG  equal  to  F  E,  and  draw  OC.  [i' 1  -  P: 

xxx  XVX 

Demonftratm.  Then  C  E  is  equal  to  C  Q ;  ^thirefore  the  Angle  C  G  E  is  -equal  to 
CEG,  equal  to  ECD;  therefore  the  Angle  EGG  is  equal  to  EDC,  eqift)!  to  & 
quarter  of  ADC,  eqmil  to  half  C  ED,  Cor  half  BCD;)  Confequently  the  Angle  OQD 
is  equal  to  ECO,  equal  to  EDC:  Wherefore  DG  is  equal  to  GC,  (or  C(M 
therefore  D  F  is  equal  to  EE  (or  DG)  and  EF,  equal  to  half  D  E  and  C E  together 
Which  was ,  &c.  Eud.  El.  L.  14.  P.  1.  * 

XXXII.  If  two  right  Lines  A  B  and  D  F.  be  cut  according  to  extreme  dud  mew 
Proportion ,  (as  A  B  to  AG,  Jo  A  G  to  G  B ;  and  ^DEto 
DH/oHE;)  they  Jhall  be  cut  after  the  fame  manner ,  namely ,  into 
the  fame  Proportion ;  (as  A  G  to  G  B,  fo  D  H  to  H  E. ) 


H  E  F 


Conftrnttion 


.^£Ake  BC  equal  to  B  G,  and  EF  equal  to  E  H. 


jl  r  a 

Dcmonp  ration.  Then  A  B  multiplied  into  BG  is  equal  to  five  Squares  of  AG  \  where¬ 
fore  the  Square  of  AC  is  equal  to  four  times  A  B  multiplied  in  B  G,  together  with  the 
Square  of  AG,  which  is  alio  equal  to  five  Squares  of  AG.  In  like  manner,  the  Square 
of  DF  fiiall  be  equal  to  five  Squares  of  Dll*  therefore  AC  is  to  AG,  as  DF  is  to 
DHi  whence  (by  Addition)  A  C  and  AG  is  to  A  G,  as  DF  and  P  H  is  to  DIIj  that 
is,  twice  A  B  is  to  A  G,  as  twice  D  E  is  to  D  H :  Conftqucntly  A  B  is  to’A  G,  as  DE 
is  to  D  H  •,  whence  (  by  Divifion  )  A G  is  to  G B ,  as  DHtoH  E.  Which  was,  &c. 
Eucl.  El.  L.  14.  P.  2. 

XXXIII.  The  fame  Circle  ABD  comprehends  loth  Al3  C  D  E.  the  Pentagon  o)\i 
Dodecaedron,  and  LMN,  the  Triangle  of  an  Icoiacdron  in  the  funic 
Sphere. 

Figure  Conjlr  lift  ion. T^Raw  the  Diametrc  A  Q,  and  the  right  Lines  A  C  and  C  G,  and  let  1 K 
XXXI.  be  the  Diametrc  of  the  Sphere,  and  the  Square  of  I K  equal  to  five 

Squares  of  O  P  *  and  make  O  P  to  P  Q,  as  O  Q.to  Q_P. 

Vemonjlration.  Bccaufe  the  Squares  oi  A  G  and  CG,  which  are  equal  to  the  Square 
of  AG,  equal  to  four  Squares  of  F  G,  and  the  Squares  of  AB,  FG,  qnd  C  G,  arec- 
qual ;  thence  the  Squares  of  A  C  and  A  B  arc  equal  to  five  Squares  of  FG.  Moreover 
becaufe  C  A  is  to  A  B,  as  A  B  is  to  C  A,  wanting  A  B  j  and  O  P  to  O  Q_,  as  0  Q, to 
Q_P  j  and  fo  C  A  to  O  P,  as  A  B  ro  O  Q_:  therefore  three  Squares  of  A  C  (or  the 
Square  of  1  K)  is  to  five  Squares  of  O  P,  (or  the  Square  of  I  K,)  as  three  Squares  of 
A  B,  is  to  five  Squares  of  OQ*  therefore  three  Squares  of  A  B  is  equal  to  five  Squares 
of  O  Q.  But  becaufe  M  L  is  the  Side  of  a  Pentagon  inftribed  in  the  Circle  whofc  Kay 
is  OP;  thence  fifteen  Squares  of  RM,  is  equal  to  five  Squares  of  ML,  equal  to  five 
Squares  of  O  P,  and  5  of  O  Q.,  equal  to  three  Squares  of  A  C,  and  three  of  A  B,  equal 
to  fifteen  Squares  of  FG.  Therefore  RM  is  equal  to  F  G,  and  confequcntly  the  Circle 
A  B  D  is  equal  to  the  Circle  LMN.  Which  was,  &c.  Eucl.  El.  L  14.  P.  3. 

XXXIV.  If  from  F  the  Centre -  of  a  Circle ,  encamp  aping  the  Pentagon  of  a  Dotle- 
cacdron  A  B  C  D  E,  a  perpendicular  Line  F  G  be  drawn  to  one  Silt 
of  t  he  Pentagon  C  D,  the  lied  angle  contained  under  the  f aid  Side 

C  1)> 
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CD  and  the  Perpendicular  I  G,  being  thirty  times  taken,  is  equal 
to  the  Superficies  of  the  Dodecaedron.  Alfo, 

If  from  the  Centre  L  of  a  Circle ,  injeribing  the  Triangle  of  an  Icofac- 
J  jron  [.{ 1  \{t  a  perpendicular  Line  L  M  be  drawn  to  one  Side  of  the 
Triande  II  K,  the  lied  angle  contained  under  the  [aid  Side  H  K  and 
the  Perpendicular  L  M  being  thirty  times  taken ,  pall  be  equal  to 
the  Superficies  of  the  Icofacdron. 

r  OvuFUon  “1 ’"V  Raw  FA,  FB,  FC,  FI),  FE;  then  fiiall  the  Triangles  CFD,  DFE,  Figure 
ConflritUmtJ  li:FA/AFB|  and  B  F  C,  be  equal.  XXXII. 

rs, nitration  But  C  D  multiplied  into  FG,  fiiall  be  equal  to  two  Triangles  C  FD; 
there  ore  30  times  C  D  multiplied  in  G  F,  fiiall  be  equal  to  60  times  CFD,  equal  to 
nPcotafrons  A  BC  1)  E,  equal  to  the  Superficies  ol  the  Dodecaedron.  If  inch  was ,  &c. 

^nu-n  LI nnilViplied  in  LM,  is  equal  to  two  Triangles  LHK; 
tWforc  30  times  1 1  K  multiplied  in  L  M,  fiiall  be  equal  to  60  Triangles  H 1.  K,  equal 
10  ao  times  the  'Triangle  IHK,  equal  to  the  Superficies  of  the  lcojacdron.  Which 

ir.i/,  &c.  Eucl.  El.  L.  1 4- P-4-  _ 

’  Corollary. 

From  hcrcc  it  follows.  That  as  C  D  multiplied  into  FG  is  in  proportion  to  H  K  multi- 
plied  into  L  M,  as  the  Superficies  of  the  Dodecaedron  is  to  the  Superficies  ot  the  kofacdton. 

XXXV  The  Superficies  of  a  Dodecaedron  hath  to  the  Superficies  of  an  Icofac¬ 

dron  inferibed  in  the  fame  Sphere,  the  fame  Proportion  that  H,  the 
Side  of  a  Cube,  hath  to  AD,  the  Side  of  an  Icoiacdron. 
r™llruflinti  T  FT  the  Circle  ABCD  endofe  both  the  Pentagon  of  a  Dodecaedron ,  and  Figure 
Cf"|r“aW"T  tac  Trianglc  of  an  lcof^ro,,.  whofc  Sides  arc  HD  and  DA;  uponXXXUI. 
which,  from  the  Centre  E,  let  fall  the  Perpcnciculars  EI-  upon  A  D,  and  EG  C  upon 

D  &D’,m4rlZ, C  Uccaufc  E  C  and  C.  D  is  to  Ii  C,  as  E  C  is  to  C  D  ;  therefore  E  G 
(or  half  E C  and  C  D)  is  to  E  F,  (or  half  E  C.)  as  E  F  is  to  F  G,  wanting  E  F,  (or  half 
CD.)  But  H  is  to  BD,  as  BD  is  to  II,  wanting  BD:  Therefore  H  is  to  B  D,  as 
EG  is  to  EF.  Confequcntly,  II  in  EF  is  equal  toll D  in  EG:  Where  ore  l.nce  11  is 
10  A I),  as  H  in  E  F  is  to  A  D  in  E  F ;  therefore  H  lhall  lie  to  A  D  as  H  D  in  E G  Jhall 
be  to  AD  in  E  F ;  and  1)  B  in  E  C.  lHall  be  to  A  D  in  E  F,  as  the  W/?w«  of  a  Dolt- 
in  (iron  is  to  the  Superficies  of  an  Icofacdron.  If  huh  was ,  ckc.  Lucl.  LI.  L.  14.  I . 

XXXVI  If  a  right  Line  A  B  be  cut  in  Extreme  and  Mean  P roportion,  then  as 

the  r  'nrht  Line  BF,  containing  in  power  that  which  is  made  of  the 
whole  Line  AB,  and  that  which  is  made  of  the  greater  Segment  AC, 
is  to  the  right  Line  E,  containing  in  power  that  which  is  made  of  the 
whole  Line  AB,  and  that  which  is  made  of  the  lefer  Segment  BC; 

Jo  is  the  Side  of  the  Cube  BG,  to  the  Side  of  an  Icoiacdron  BK,  in¬ 
feribed  in  the  fame  Sphere  with  the  C ube. 

ConJlnJHon. f  N  the  Circle  whofc  Scmidiamctrc  is  A  B,  inferibe  B  FG  H  I,  th® 

1  of  a  Dodecaedron ,  and  li  K  L  the  i  nanglc  of  an  Icofacdron  >  wherefore  XXXIV. 
BG  fliall  he  the  Side  of  a  Cube  ir.fcribcd  in  the  lame  Sphere. 

Dcnmjtr atiai.  Therefore  the  Square  of  B  lv  is  equal  t  o  three  Squares  of  A  I  ,  and 
the  Square  of  E  is  equal  to  three  Squares  of  AC:  I  hcrcforc  the  Square  of  Blv  is  to 
the  Square  of  E,  as  tlic  -Square  of  A B  is  to  the  Square  of  A  C ; ,  and  the  Square  of  A  b  is 
to  the  Square  of  AC,  as  the  Square  of  BG  is  to  the  Square  ot  B  T  :  heiclorc  (by  tnvei- 
fion)  the  Square  of  li  G  is  to  the  Square  of  I  K,  as  the  Square  of  B I  is  to  the  S(lll3ic  of 
F:  Whence  B  G  is  to  B  K,  as  B  F  is  to  K.  Which  ir.M,  «^c.  Lucl.  El.  L.  14.  P.  6. 

XXXVII.  A  Dodecaedron  is  to  an  Icoiacdron  as  the  Side  of  a  Cube  is  to  the 
Side  of  an  Icoiacdron,  injeriled  in  one  and  the  fame  Sphere. 

Demon  fir  at  ion. yry  F.caulc  the  fame  Circle  comprehends  both  thcPwM?wofa  Dodccac- 
JlS  dron,  and  the  Triangle  ot  an  Icofacdron,  the  Perpendiculars  diawn 

from  the  Centre  of  the  Sphere  to  the  Plains  of  the  Pentagon  and  rl  nanglc,  fliall  be  equal 

Q  q  ?.  one 
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_  '  fhpr  Therefore  if  the  Dodecaedron  and  Ico faction  be  conceived ,  div  idul  into 
one  to  anot  icr  Therctore  a  fronuhc  Centre  of  the  Sphere  to  all  the  Angle, ,  the 

fib  SSS  w  be  equal  one  to  the  othet.  Wherefore  I, nee  the  Py 
IS  of  emial  hiehth  are  one  to  another,  as  their  Bafts  •,  and  the  Superficies  ot  the  Do. 
ramds  of  eq  g  ppntai’ons  and  the  Superficies  of  the  fcoficdron  to  20  1  nancies  j 
ihTltTecuedmi  (hall  be  to  the  kofiedron ,  as  the  Superficies  of  the  Dodecaedro «  is  to  the 
L  as  tie  Side  Of  the  Cube  is  to  the  Slde  of  the  Icof«, 

dron .  Eucl.  El.  L.  14.  P.7- 

WVVHI  The  fame  Circle  BCD  E,  comprehends  Loth  the  Square  of  the  Cube 
XXXV 1  .  aml  the  7ynWpjc  0f  the  Odoedron  1*  G  H,  infer  1  bed  m 

one  and  the  fame  Sphere. 

yh  a  , . .  T  ft  A  he  the  Diametre  of  the  Sphere.  Bccaufe  the  Square  of  A  is  e- 
Hgure  Demonfh atto  ‘L^i  to  three  Squares  of  BC,  equal  to  list  Squares  of  B I  •  and  alio 
*  the  Sou  ire  of  A  is  equal  to  two  Squares  of  G  F,  equal  to  fix  Squares  of  h  F  j  thence 
tll  lll  be  equal  tokl-:  Therefore  the  Circle  C B E D  is  equal  to  the  Circle  Cti  H. 
U'kifb  u'.ii,  &c.  Fuel.  IT  I  *  4'  f ■ 


SECT.  III.  * 

Geometrical  PROBLEMS. 


I.  from  a  Point  given  on  high,  {as  A,)  to  tiro w  a  right  Line  (A  I,)  perpendicular 

to  a  Plain  below  as  (B  C.) 

Finure  Conjhntlion.  TN  the  Plain  BC  draw  any  Bine,  as  D  E,  to -which  from the Point  A, 

1  lfTC  I  let  fall  the  Perpendicular  A  F *  and  likewife  draw  P  H,  in  the  Plan  B C 

'  cutting  the* faid  Line  D  E  in  F 1  Then  let  fall  A  I,  perpendicular  to  F  H,  which  A I  (hall 
be  perpendicular  to  the  Plain  B  C.  ,  r  .  r 

Sanonftrmm.  Through  I  let  K  I L  be  drawn  parallel  to  HE,  bccaufe  lf.isper- 
pcndiciilar  to  A  F  and  F  H ,  therefore  D  E  Ml  he  perpendicular  to  the  Pan  A , 
anil  fo  alfo  K  L  is  perpendicular  to  the  fame  Plain ;  therefore  the  Angle  K I  A,  is  a  light 
Angle  :  But  the  Angle  A 1  F  is  alfo  a  right  Angle ;  therefore  A 1  is  perpendicular  10 
the  Plain  B  C.  Which  was  to  be  done.  Eud.  LI.  E  1 1  •  Prop.  1 1 . 

II.  In  a  Thin  given  (B  C,)  at  a  Point  given  therein  (A,)  to  erell  a  Perpendicu¬ 

lar  Line  (A  F.) 

Figure  Conflruttion.TfRom  fome  Point  without  the  Plain,  as  D,  draw  D  E  perpendicular  to 
11.  x  the  Plain  BC,  then  joining  the  Points  A  and  E,  by  a  Line  A  b,  draw 

A  F  parallel  to  D  E.  ... 

Demnftration.  It  is  (by  the  Conflruftion)  apparent  that  A  F  is  perpendicular  to  the 
Plain  BC.  Which  was  to  be  done.  Eucl.  El.  L.  ii.  Pr.  12. 

This  and  the  preceding  Problem,  arc  practically  performed  by  applying  two  Squares 
to  the  Point  given. 

HI.  To  moke  a  Solid  Angle  M  H I  K,  of  three  plain  Angles,  A,  I!,  and  C.ivkm)  j 
two  (J.mvfoever  taken)  are  greater  than  the  third.  But  it  is  uecef/ary  that  J 
thofe  three  Angles  he  lefs  than  four  right  Angles.  jjj 

Figure  Conftrttilm.\A  Akc  A  D,  A  E,  BE,  BF,  CF,  CG,  equal  one  to  the  other,  and  of 
III  M  the  fubtended  Lines  DE,  E  F,  and  F  G,  (that  is,  of  the  Line  H  ,  j 

equal  to  the  fubtendent  F  G ;  of  the  Line  H  K,  equal  to  the  fubtendent  D  E ;  and  o  t  , 
Line  K  1  equal  to  the  fubtendent  L  F, )  make  the  I  riangle  H  I  K,  about  wlm  h  (  >y  a 
23d  Problem)  deferibe  the  Circle  L  HK  I.  But  bccaufe  A  D  is  greater  than  F,  tt  ^  /] 
Square  of  A  D,  be  equal  to  the  Squares  of  H  L  and  L  M,  and  let  LM  be  pcipeix  ici  - 
to  the  Plain  of  the  Circle  H  K  I,  and  draw  H  M,  K  M,  and  LM.  Wherefore  a  y  ;; 
the  Angle  11  L  M  is  a  right  Angle  ^  therefore  the  Square  of  M  H,is  equal  to  the  Smujis 
of  H  L  ^and  L  M,  equal  to  the  Square  of  A  D  ,  and  therefore  M  H  is  equal  to  A  i  ■  ^  ^ 
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the  fame  rcafon,  MK,  M  I,  and  Al),  (r hat  is,  A  E,  E  B,  C'c.)  are  equal.  Therefore, 
lince  H  M  is  equ.l  10  A  L),  and  M  l  to  A  E,  and  E  D  to  HI,  the  Angle  A  (hall  he  c- 
qaal  to  the  Aaple  H  M  I,  as  likewife  the  Angle  I  M  K  equal  to  the  Angle  B,  and  the 
Angle  HMK  equal  to  the  Angle  C.  Wherefore  a  Solid  Angle  is  made  at  M,  of  the 
three  given  El  tin  Angles.  Which  mi  to  he  done. 

Dmonjheition.  AD  i>  .illumed  to  be  greater  than  HI,  but  this  is  inanifeft;  for  if 
A 1)  be  equal  or  greater  than  HI,  then  the  Angle  A  is  equal  or  greater  than  the 
Angle  H  1. 1  i  Hi  like  manner  B  Hi, til  be  equal  or  greater  than  H  1.  K,  and  G  equal  or 
greater  than  K  L  I  :  Wherefore  the  three  Angles  A,  B,  C,fhall  either  be  equal  to,  or  ex¬ 
ceed  four  right  Angles,  (contrary  to  the  J/yp>thc(i>.)  Therefore  rather  let  A  D  be  grea¬ 
ter  than  H  E.  Which  was  to  be  dawsuf  rated.  Enel.  El.  L.  1 1.  Pr.  23. 


IV.  Vpon  a  given  right  J.ine  (A  B)  and  at  a  Point  given  in  it  (A-,)  to  make  a 

Solid  Angle  A  H  I  K,  equal  to  a  Solid  Angle  given ,  CDE  F. 

Cchjlritftion. T^Rotii  feme  Point  (as  1  )  of  the  given  Angle,  draw  FG  perpendicular  to  Finite 
-*■  the  Plain  DC  E,  and  draw  the  right  Lines  D  F,  F  E,  E  G,  G  D,  and  * 

CG;  make  A  H  equal  to  C  D,  ar.d  the  Angle  H  A  I  equal  to  E  D  C,  and  A  I  equal 
to C E»  and  in  the  Plain  H  A  f,  make  the  Angle  H  A  K  equal  to  D  C  G,  and  A  K  equal 
toCG.  Then  erect  K  L  perpendicular  to  the  Plain  HA  I,  and  let  KL  be  equal  to 

OF,  and  draw  A  L.  Then  A  H  I  L  fhall  be  a  Solid  Angle,  equal  to  the  Solid  Angle 

given  CDE  F.  Which  was  to  be  done.  Eucl.  El.  L.  1 1.  P.  16. 

V.  Vpon  a  right  Line  given  (A  B)  to  defer  ibe  a  Parallelipipcdon  A  K,  like,  and 

in  like  manner  fit  tut  e  with  a  Solid  Parallelipipcdon  given,  (C  D.) 

F  the  Plain  Angles  BAH,  FI  A  I,  and  B  A  I,  which  arc  equal  to  Figure 

F  C  E,  E  CG,  and  F  CG,  make  the  Solid  Angle  A,  equal  to  the  So-  V. 

lid  Angle  C.  Alfo  make  F  C  to  C  E,  as  B  A  to  A  H,  and  C  E  to  C  G,  as  AH  to  A  I, 

(whence  of  equality  F  C  is  to  CG,  as  A  B  to  A  I,)  and  To  finilh  the  Parallelipipcdon 
Ah',  which  lhall  be  like  to  that  which  was  given  C  D. 

Dtinonfiration.  For  by  the  Conftru&ion,  the  Parallelogram  B  H  is  like  to  F  E,  and 
HI  to  EG,  and  BI  to  FG;  and  To  the  oppofites  of  thefc,  to  the  oppolites  of 
them.  Therefore  the  fix  Plains  of  the  Solid  A  K,  are  like  to  the  fix  Plains  ol  the  So¬ 
lid  CD;  and  confequently  A  K  and  C  D  are  like  Solids.  Which  was  to  be  done.  Eucl. 

ELL,  11.  P.27. 


VI.  Two  unequal  Circles  (A  B  C  G,  and  D  EF)  having  the  fame  Centre  (M,)  to 
infer  ibe  in  the  greater  Circle  (A  BCG)  a  Polygon  Figure  vj  equal  and  e- 
ven  fides ,  which  /hall  not  touch  the  lejfer  Circle  (D  E  F.) 


Cw/?r«ffjoM.npHrough  the  Gentre  M  draw  the  Line  AC,  cutting  the  Circle  I)EF  Figure 
X  iri  F  ;  from  F  raife  a  Perpendicular  F  H.  Divide  the  Semicircle  A  B  C  ^  • 

into  two  equal  Parts  in  B,  and  the  half  thereof  BC  in  I,  and  fo  continually,  till  the 
Arch  !c  become  lcls  than  the  Arch  H  C,  from  I  let  fall  the  Perpendicular  I  L. 

Dimonflration.  It  is  manifelt  that  the  Arch  I  C  meafurcth  the  whole  Circle,  and  that 
the  Number  of  Arches  is  even,  and  fo  that  the  fubtended  Line  1  G  is  the  lidc  of  the 
%o»,  that  may  be  inferibed  without  touching  the  Idler  Circle  D  F.  F.  For  H  G 
touchcth  the  Circle  D  E  F,  to  which  I K  is  parallel,  and  placed  outwardly  ;  wherefore 
•K  does  not  touch  the  Circle  D  E  F,  much  lefs  do  C  I  or  C  K,  and  the  other  lidcs  of 
the  Polygon  more  remote  from  the  Centre.  Which  was  to  be  done.  Eucl.  El.  L.  12. 

P.  16. 


Corollary. 

Obferve  that  I  K  touchcth  not  the  Circle  D  E  F. 


^  II.  Two  Spheres  A  B  C  V,  and  E  F  G  IT,  con fi/ling  about  the  fame  Centre  D, 
being  given,  to  inf- rile  a  Solid  of  many  Sides  (or  Polyetlron)  in  the  grea¬ 
ter  Sphere  A  B  C  V,  which  fhall  not  touch  the  Superficies  of  the  lefj'er  Sphere 

EFGH. 

hrfrittl'm.T  ET  both  the  Spheres  be  cut  by  a  Plain  puffing  by  the  Centre,  making  Figure 
,  _  the  Ciixlcs  EFGH  and  AJiCV,  and  the  Diametres  A  C  and  B  V  VII. 

Uawn>  cutting  perpendicularly .  In  the  Circle  ABCV  inferibe  the  equilateral  Po- 

hyo>i 


ill 
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- 7^ flic  Circle  El' OH.  Then  draw  the  Diametre 

lygon  VMNh  G,  C rc.  not  to  5  . -  pjain  A  q  By  D 0,and  by  the  Diametres 
N  *,  and  crcft  1)  °perH‘  DOC  and  DON,  crcttcd,  which  Al.11  be  perpendicular 
A  C  and  N  ^,  conceive  ^a‘nsf^  °  hc  superficies  of  the  Sphere,  make  the  Quadrants 
to  the  Circle  A  B  C  V  ,  and  lo  o  qr  R  O,  and  N  S  S  1 

n O C -DON  in  *h.cMct  tte  ng- ^  ^  l’, cT.  make  ,li.W 

T £,  g  O,  be  fitted,  cqua  1  ‘  .  I  qi  q  m,  &c.  and  in  the  whole  Spncre.  Then 

Conftruftion  in  the  other  Qnadiants  u  L,  u  i, 

1  fay  the  thing  required  is  done  _  ^  ^  tQ  thc  plain  A  B  C  V,  draw  the  Perpcndi- 
pemwftrmw.  F rom ,  ^"li  faU  on  the  Scttions  A  C  and  N  1  hercforc,  be- 
culars  P  X  and  S  Y,  wind  „yr  sYN  and  PCX,  SN  Y,  mlilhng  upon  equal 
caufe  both  thc  rip, ht  Angles  ?  ’alp0  pcX  and  S  NY,  arc  equiangular : 
Circumferences,  arc C(|l‘a  1  .  t0  s  N  [\\fo  pX  is  equal  to  S  Y,  and  XC  equal  to 

Wherefore  fcinp .  P  C  is  equal  to  S  N  a  f(j  a$  ^  X  is  to  X  C,  lo  is'  1)  Y  to  Y  N  : 

Y  Nj  whence  DX  is  equal  to  ,  «  .  ,-c  pX  and  SY  are  equal,  and  lincc 

therefore  Y  X  and  N  C  arc  P^Hch  ^^B^  be c.  ^  ^  alf0  parallels ;  therefore  Y  X 

being  Perpendicular  to  the  fa  Whence  S  P  andNC  arc  parallel  one  to  the  o. 

and  S  P  lhali  be  equal  and  wra Whence  S  and  N  \.cafon  s  P  qj  and 

thcr,  and  the  ‘ 1  N  CPS,  xO*  p«  Jn  ^  „„„„„ 

%V L  n  full  of  U  Quadrilaterals  and  Triangles ,  wherefore  the  Figure 

inferibed  is  _  ndicular  to  the  Plain  N’CPS,  and  join  7.N, 

1  rom  the  Centre  D  dr  aw  U  A  pci  pcnoi  as  i,  Y  is  to  V  X,  thence  N  C  is  greater 

;S»y. 

1“ J^iloaaPCN.  o*.  inferibed  in  the  great  Sphere,  docs  not  touch 
tlir  Idler  Splicrc.  Which  was  to  be  clone.  Eucl.  LI.  1 2. 1 .  7. 

Corollary.  1  r  I 

Hence  it  follows,  That  if  in  any  other  Sphere  a  Solid  Polycdron,  Hki  t0  / 

Polycdron  be  infcnbcd\tbc  proportion  of  the  Polycdron  tn  one  Sphere ,  to  thc  Polycdron 
in  thc  other ,  is  triple  of  that  of  thc  Diametres  of  the  Spheres.  f 

Fo-  if  litiht  Lines  be  drawn  from  thc  Centres  of  the  Spheres,  to  all  the  Angies  0 
B,r«  of  ule  ikid mX*,  then  thc  Polypes  will  be  drvided  into  Pyramufa,  eq  1 
in  Number,  and  like,  whole  Homologous  Sides  arc  Scm.diamctres .  of  SP  lc  Cc !  ^ 

pears,  if  thc  Idler  of  tilde  Spheres  be  conceived  ddcribed  vuthin  thc  gieatci 

th  Fotndterigbt  Lines  drawn  from  the  Centre  of  the  Sphere  to  the  Angles  of  the  A- 

fes,  will  agree  one  to  the  other,  by  rcafon  ot  the  likcne  s  ot  then  Ba/u,  an  1 

like  Pyramids  be  made.  Wherefore,  lincc  every  Pyramid  in 

ramid  like  it  in  the  other  Sphere,  hath  proportion  1  nplc  to  that  of  I  t 

Sides,  that  is,  of  the  Semidiamctres  of  thc  Spheres,  and  as  one  1 )  i  a  •  ^ 

ramid,  fo  all  the  Pyramids  (that  is,  the  Solid  Polydron  conino  ed  o  before 

the  Pyramids  ^  that  is,  the  Solid  Polytdron  compofed  o  the  others  , 

the  Polycdron* of  one  Sphere,  ftiill  have  to  thc  Polytdron  o  the  othu  S  lK,  ,,  r 

portion  'Triple  of  that  of  thc  Semidiamctres,  and  foot  the  Dnmeues  of  ihe.>phcu, 

1  Yl!f  h 
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Part  H. 

VIII.  To  clef cribe  a  Pyramid  E  G  F  I,  and  comprehend  it  in  a  Sphere  given ;  and 
to  demon]}  rate  that  the  Diametre  of  the  Sphere  A 13  is  in' power  fefquial' 
tcra  of  the  Side  E F  of  the  Pyramid  EGFI. 

CotijlrnbHon.  \  Bout  ‘A B  ddiribc  the  Semicircle  AD  13;  and  let  A C: be  equal  to  Figure 
J[\.  twice  C  B  ^  froiti  the  PcindC  ere<£t  the  Pcrpendiculaf  Dine  C  D,  and  vill. 
join  AD  and  DBr,  then  at  thc  interval  of  thc  Ray,  H  E  equal  to  C  D,  defetibe  thc 
Circle  H  E  FG,  wherein  inferibe  the  eqnalateral  Triahgle  E  F  G  %  from  FI  ered  I  H, 
eqiial  to  G  A,  perpendicular  to  the  Plain  E  FG  j  produce  I  Ff  to  K,  fo  that  l  K  may 
be  equal-  to  A  B,  and  join  thc  right  Lines  I  E,  I  F,  and  I G  ;  fo  fhall  E  F  G I  be  the 
pyramid  required. 

Demon]  rat  ion.  For  that  thc  Angles  A  C  D,  1  H  E,  I  H  F,  and  I  H  G,  are  right  An- 
gbs;  and  CD,  H  E,  H  F,  and  FIG,  equal,  and  1  H  equal  to  AC:  Therefore  A  D, 

IE,  IF,  and  1  G,  fhall  be  equal  among  themfclves.  But  feeing  A  B  (equal  to  twice 
CB)  Is  to  C  B,  as  thc  Square  of  A  C  is  to  the  Square  of  DC;  thence  lhali  the  Square 
of  AC  be  equal  to  twice  the  Square  of  C  D ;  therefore  the  Square  of  A  D  is  equal  to 
the  Squares  of  A  G  and  C  D  ;  which  is  alfo  equal  to  thrice  the  Square  of  C  D,  equal  to 
thrice  the  Sqmrc  of  HE,  equal  to  thc  Square  of  EF;  and  therefore  AD,  EF,  lljj, 

IF,  and  IG,  are  equal ;  and  lo  the  Pyramid  E  F G I  is  equilateral.  ' 

But  if  thc  Point  C  be  placed  upon  H,  and  AC  upon  H  I,  thc  right  Lines  A  B  and 
IH  fhall  agree,  as  being  equal :  Wherefore  the  Semicircle  A  D  B  being  drawn  about 
thc  Axis  A  B  or  IK,  fhall  pals  by  the  Points  E,  F,  G  \  and  fo  thc  Pyramid  EFG  1 
(hall be  inferibed  in  a  Sphere.  Which  was ,  &c.  Eucl.  El.  L.  13.  P.  13. 

Alfo  it  i3  manifefl,  That  the  Square  of  A  B  is  to  .the  Square  of  A  D,  as  BA  is  to 
AC;  and  BA  is  to  BC,  as  3  is  to  2. 

Corollary. 

1.  The  Square  of  A  b  is  to  thc  Square  of  H  E,  as  9  is  to  2 :  For  if  the  Square  of  A  B 

be  put  9,  then  the  Square  of  AG  (equal  to  thc  Square  of  EF)  fhall  bc9i  and 

conlcquently  thc  Square  of  Ft  E  lhali  be  2. 

2.  If  L  be  the  Centre,  then  fhall  A  B  be  to  L  C,  as  6  to  1  :  For  if  A  B  be  put  6,  then 
A B  lhali  be  3,  and  thence  A  C  4  ;  wherefore  LC  fhall  be  r.  Hence, : 

3.  AB  is  to  H  1,  as  6  is  to  4  j  and  6  is  to  4.  as  3  is  to  2.  Whence, 

4.  The  Square  of  A  B  is  to  the  Square  of  H  I,  as  9  is  to  4. 

IX.  to  defer) be  an  O&acdron  K  E  F  GDL,  and  comprehend  it  in  thc  given 
Sphere  wherein  a  Pyramid  is;  and  to  demonjlrate  that  AH,  the  Diame- 
'  tre  of  the  Sphere ,  is  in  power  double  of  AC,  the  Side  of  thc  Oftacdron. 

Cwflmliun.  A  Bout  AH  deferibe  the  Semicircle  AG H  ;  and  from  the  Centre  B  e-  Figure 
red  thc  Perpendicular  BC,  and  draw  H  C  and  AC 3  then  upon  ED,  IX. 
equal  to  AC,  make  the  Square  EFG  D,  wliofe  Diametres  FD  and  EG,  cut  in  the  Cen¬ 
tre  I j  From  l  draw  II,,  equal  toAB,  perpendicular  to  the  Plain  EFGDj  produce 
UtoK,  till  IK  be  equal  to  1  L,  and  join  K  E,  K  F,  KG,  KD,  LE,  LF,  LG,  and 
H);  then  lhali  KE  FG  D  L  be  the  OUacdron  required. 

Vtm/ijlration,  For  AB,  B  H,  FI,  I  E,  &c.  being  Semidiamctres  of  equal  Squares, 

|  are  ecpial  one  to  the  other ;  whence  the  Bafes  LF,  LE,  F  E,  be.  ol  the  right  angled 
Triangles  LIE,  L  IF,  FIE,  &c.  arc  equal;  and  confequently  thc  eight  Triangles 
!dE,LFG,  LGD,  LDE,  KEF,  KFG,  KGD,  and  K  D  E,  arc  equilateral; 
and  make  ail  OUacdron  which  may  be  inferibed  in  a  Sphere,  wliofe  Centre  is  I,  and  1 L, 
or  AB  the  Radius ,  (bccaufe  AB,  1  L,  IF,  I  K,  &c.  arc  equal,)  Which  was  to  be  done. 

Moreover  it  is  evident,  that  thc  Square  of  A  FI  (or  K  L)  is  equal  to  twice  the  Square 
of  AC  (or  LD.)  U‘ hub  was  to  be  demonfl rated.  Eucl.  El.  L.  13.  P.  14. 

.  Corollary. 

Hence  it  is  manifefi:,  That,  1.  I11  the  OUacdron  the  three  Diametres  BG,  FD,  and 
LK,  do  cut  one  the  other  perpendicularly  in  the. Centre  of  thc  Sphere. 

!•  The  three  Plains  EFGD,  L.EKG,  tfnd  LFKD,  arc  Squares  cutting  one  ano¬ 
ther  perpendicularly. 

3  Hie  Ottaedron  is  divided  into  two  like  and  equal  Pyramids,  EFGDL.  and 
E  F  G  D  K  ;  wliofe  c8mmon  Bale  is  the  Square  EFGD. 

4.  The  oppolite  Bafes  of  thc  Ottaedron ,  are  parallel  one  to  thc  other. 


X,  To 
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„„„  «™rlirr  Therefore  if  the  DocUcaedron  and  Icofatdrou  be  conceived,  divided  into 
T  W,riht  Lines  S  drawn  from  the  Centre  of  the  Sphere  to  all  the  Angler,  the 
ffitudes’  of  all  the  Pyramid,  (ball  be  equal  one  to  the  other.  Wherefore  lince  the  1 
ratnidj  of  equal  highth  are  one  to  another,  as  their  Hales',  and [the  Snpo/mn '  of  the  l)e- 

r‘£°rr 

%%£$£*  tofl 1" the  Side  of  tWc.be  is  to  the  Side  of  the  ,n[«, 
dron,  Eucl.  El.  L.  14.  P*  7* 

vwvrn  The  Came  Circle  BCDE,  comprehends  loth  the  Square  of  the  Cube 
XX  BCD  E,  and  the  triangle  of  the  O&oeclron  F  G  H,  infer  tied  m 

one  and  the  fame  Sphere. 

u  „-n„T  PT  A  he  the  Diamctrc  of  the  Sphere.  Kccaufe  the  Square  of  A  is  c- 
Fignre  Dcmonjham  three  s  quarcs  0f  BC,  equal  to  fix  Squares  of  II  \h  and  alfo 

*  r h,  Smnrc  of  A  is  equal  to  two  Squares  of  G  F,  equal  to  H*  Squares  of  K  F ■,  thence 
{£Sl Tlta  cq.,aitoqKF:  Therefore  the  Circle  CB  ED  is  equal  to  the  Circle  G  FH. 
Which  r was,  &c.  Fuel.  El.  L.  14.  P*  8. 

- - - — - —  ~  1 

SECT.  III.  ' 

Geometrical  PROBLEMS. 

I.  from  a  Point  liven  on  high,  (ns  A,)  to  straw  a  right  Line  (A  I,)  perpendicular 

to  a  Plain  below  as  (B  C.) 

Fieurc  Conp«am.f  N  the  Plain  ISC  draw  any  Line,  as  D  E,  to  which  from the Point .A, 

I  mure  1  ■  )ct  filn  the  Perpendicular  AF|  and  likewifcdraw  h  H,  in  thcPlai  iBC, 

cutting  the*  fa  id  Line  D  E  in  F :  Then  let  fall  A  I,  perpendicular  to  F  H,  which  A I  hull 
be  perpendicular  to  the  Plain  B  G.  .  r  r  „ 

Bemnf  ration.  Through  I  let  K  I L  be  drawn  parallel  to  I)  E,  becaufc  I)  E  is  per- 
pendicular  to  A  F  and  F  H  ;  therefore  D  E  fliall  be  perpendicular  to  the  Plain  l  F  A 
and  fo  alfo  K  L  is  perpendicular  to  the  fame  Plain  \  therefore  the  Angle  K I  A,  is  a  light 
Angle  :  But  the  Angle  A I  F  is  alfo  a  right  Angle  i  therefore  A 1  is  perpendicular  to 
the  Plain  B  C.  Which  was  to  be  done.  Eucl.  El.  L.  1 1  •  Prop.  1 1 . 

II.  In  a  Plain  given  (B  C,)  at  a  Point  given  therein  (A,)  to  eretl  a  Perpendicu¬ 

lar  Line  (A  F.) 

Figure  Conflrahiion.'TRom  fome  Point  without  the  Plain,  as  D,  draw  D  F<  perpendicular  to 
H.  T  the  Plain  BC,  then  joining  the  Points  A  and  E,  by  a  Line  A  b,  draw 

A  F  parallel  to  D  E.  ... 

Dcnwnflramn.  It  is  (by  the  Conftruftion)  apparent  that  A  F  is  perpendicular  to  the 
Plain  BC.  Which  was  to  be  done.  Eucl.  El.  L.  it.  Pr.  12. 

This  and  the  preceding  Problem,  arc  pradically  performed  by  applying  two  Squares 
to  the  Point  given. 

III.  To  make  a  Solid  Angle  M  H  I  K,  of  three  plain  Angles ,  A,  13.  and  C,  whereof 

two  (howjoever  taken)  are  greater  than  the  third.  But  it  is  neceffary  that 
thoje  three  Angles  be  lefs  than  four  right  Angles. 
figure  ConftntSlivn.\Jk  Ake  A  D,  A  E,  BE,  BF,  CF,  CO,  equal  one  to  the  other,  and  of 
HI.  JM  the  fubtended  Lines  DE,  E  F,  and  F  G,  (that  is,  of  die  Line  H  , 

equal  to  the  fubtendent  F  G ;  of  lIic  Line  H  K,  equal  to  the  fubtendent  D  E  *,,  and  or  e 
Line  K  I  equal  to  the  fubtendent  E  F, )  make  tlie  Triangle  H  I  K,  about  w  hich  (by 
23d  Problem)  deferibe  the  Circle  LHK  I.  But  bceaufe  A  D  is  greater  than  ML,  cttiu. 
Square  of  A  D,  he  equal  to  the  Squares  of  H  L  and  L  M,  and  let  I.M  be  pcipeni  ici  • 
to  rhe  Plain  of  the  Circle  H  K  I,  and  draw  H  M,  K  M,  and  Ul.  Wherefore  ante 
the  Anplc  11 1 .  M  is  a  right  Angle  j  therefore  the  Square  of  M  H,is  equal  to  the  bq\t»iy 
of  H  L  'and  I,  M,  equal  to  the  Square  of  A  L)  i  and  therefore  M  H  is  equal  to  A  i  >■ 
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Moreover,  Divide  EQ.  equally  in  W,  and  draw  the  right  Lines  W  F,  W  X,  W  V, 
\  hccaufc  Q  X  is  equal  to  QV,  and  W  Q.  the  common  Side  *  and  F  Q.X  and  E  Q_V 
a"  rifTilt  Ancles ;  therefore  W  X  fliall  be  equal  to  W  V  :  And  by  the  fame  reafon,  all 
J  Ss  wX,WRiWS,WT,WV,W  F,  W  G,  W  H,  W  1,  and  W  K,  are 
j,  couai.  But  bccaufe  Z  Q.  is  to  Q.E,  as  Q.E  is  to  Z  E,  therefore  the  Square  of  Z  W 
i  cnual  to  five  times  the  Square  of  E  W,  equal  to  the  Squares  of  E  Q.  (or  E  F)  and 
r\\  equal  to  the  Square  of  W  F:  Therefore  Z  W  is  equal  to  W  F.  In  like  man- 
r  WF  is  equal  toYW)  therefore  the  Sphere  whofc  Centre  is  W,  and  W  F  the 
Rav  fliall  pafs  by  the  twelve  angular  Points  of  the  kofaedron. 

Laftlv  Hccaufc  Z  W  is  to  E  W,  as  Z  Y  is  to  QE ;  and  fo  the  Square  of  Z  W  is  to 
the  Square  of  W  E,  as  the  Square  of  Z  Y  is  to  the  Square  of  QE :  Therefore  the  Square 
of  Z  Y  is  equal  to  five  times  the  Square  of  E  CL  or  B  I).  But  the  Square  of  A  B  is  to 
,he  Square  of  B  I),  as  A  B  is  to  B  C ;  and  A  B  is  to  B  C  as  5  to  i  :  Therefore  Z  Y  is 
Cdiial  to  A  B.  Which  was  to  be  done. 

Therefore  if  A  B  be  put  irrational,  then  E  F,  equal  to  the  V  of  the  Square  of  A  B, 
(hall  be  alfo  irrational;  and  confequently  FG,  the  Side  of  the  Pentagon,  and  likewife 
of  the  kofaedron ,  is  a  minor  Line.  Which  was  to  be  demon f  rated.  Eucl.  El.  L.  1 3.  P.  1 6. 

Corollary. 

1  From  hence  is  inferred.  That  tlie  Diametre  of  the  Sphere  is  in  power  quintuple 
of  the  Semidiametre  of  the  Circle  cncompafling  the  five  Sides  of  the  kofaedron. 

1  Alfo  it  is  manifeft.  That  the  Diametre  of  the  Sphere  is  compofed  of  the  Side  of 
a  Hexagon ;  that  is,  of  the  Semidiametre,  and  two  Sides  of  the  Decagon  of  a 
Circle  cncompafling  the  five  Sides  of  the  kofaedron. 

1  It  appears  likewife,  That  the  oppolite  Sides  of  an  kofaedron,  inch  as  R  X  and 
Hi  arc  parallel :  For  llX  is  parallel  to  I.  P,  which  is  parallel  to  HI. 


XII.  To  defer  He  a  Dodccacdron,  and  comprehend  it  in  the  Sphere  wherein  the 
former  Figures  were  comprehended ;  and  to  demanftrate  that  the  Side  R.S 
of  the  Dodccacdron,  is  an  irrational  Line  of  that  fort ,  which  is  called  an 
Apotome,  or  Refulual  Line. 

CtMioti.T  ET  AB  be  a  Cube  inferibed  in  the  given  Sphere,  and  let  all  the  Sides  Figure 
Lj  thereof  be  divided  equally  in  the  Points  E,  H,  F,  G,  K,  L,  &c.  and  xil. 
join  the  right  Lines  K  L,  M  H,  H  G,  and  E  F  ;  alfo  make  HI  to  be  to  I Q,,  as  I  Q> 
to  OH;  and  take  N  O  and  N  P,  equal  to  IQa  then  crcd  O  R  and  P  S,  perpendicular 
to  the  Plain  D  B,  and  QT  to  the  Plain  A  C  *  and  let  O  R,  P  S,  QT,  be  equal  to  1 Q., 

NO,  NP*  whence  DR,  RS,  SC,  CT,  and  TD,  being  connected,  DRSCT 
yi  be  a  Pentagon  of  the  Dodccacdron  required  :  For  draw  N  V  parallel  to  O  R,  and 
having  drawn  N  V  out  as  far  as  the  Centre  of  the  Cube  X,  join  the  right  Lines  DS, 

DO,  DP,  CR,  CP,  HV,  HT,  and  RX. 

Demonftration.  Bccaufe  the  Square  of  D  O  is  equal  to  the  Squares  of  D  K  (or  h  N) 
andKO,  equal  to  three  times  the  Square  of  O  N,  (or  OK*)  thence  the  Square  of 
DR  is  equal  to  four  times  the  Square  of  OR,  equal  to  the  Square  of  O  P,  or  RS •, 
therefore  D  R  is  equal  to  R  S  •,  and  by  the  fame  reafon  D  R,  R  S*  S  C,  C 1 ,  and  I  P, 
are  equal.  But  bccaufe  O  R  is  equal  and  parallel  to  PS,  therefore  RS  and  O  P,  and. 
confequently  R  S  and  C  1)  fliall  be  alfo  parallel;  therefore  thefc-,  with  them  that  con¬ 
join  them  DK  CS  and  VH,  arc  in  one  and  the  lame  Plain.  Moreover,  bccaufe 
HI  is  to  1  a,  as  1 0  is  to  QH ;  and  1 Q  is  to  QH,  as  H  N  is  to  N  V  ;  and  both  TQ., 

HN,  and  Q_H,  NV,  arc  perpendicular  to  the  fame  Plain*  and  fo  likewife  Parallels 
THV  fliall  be  a  right  Line*  and  therefore  the  Trapezium  J)R SC,  and  the  Triangle 
DTS,  arc  in  one  Plain  extended  by  the  right  Lines  DC  and  TV;  and  DC T  SR 
is  a  Pentagon,  and  that  alfo  equilateral.  Farthcrmorc,  bccaufe  P  K  is  to  K  N,  as  K  N 
is  to  N  P  *  and  the  Septate  of  1)  S  is  equal  to  the  Squares  of  D  P  and  P  S,  (or  P  N,  ) 
equal  to  the  Squares  of  D  K,  P  K  and  N  P  *  thence  the  Square  of  D  S  is  equal  to  the 
Square  of  DK  and  three  Squares  of  K  N,  equal  to  four  Squares  of  DK,  (or  D  H,  ) 
equal  to  the  Square  of  DC therefore  DS  is  equal  to  DC;  whence  the  Triangles 
DRSand  DCT  arc  equilateral  one  to  the  other,  and  the  Angle  DRS  equal  to  the 
Angle  DCT,  and  likewife  the  Angle  CS  R  equal  to  the  Angle  DCT  *  therefore  the 
Pentagon  DTCSR  is  alfo  equiangular.  Moreover,  bccaufe  AX,  1)X,  CX,  &c.  are 
Semidiametres  of  the  Cube,  thence  X  N  is  equal  to  I  H,  (or  K  N,)  and  fo  V  X  equal 
to  K  P  ,  wherefore  bccaufe  RV  X  is  a  right  Angle,  thence  the  Square  of  R  X  is  equal 
to  the  Squares  of  X  V  and  R  V,  (or  NP})  equal  to  the  Squares  of  K  P  and  N  P>  equal 
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—  r  _____ _ _ _ _ _ — — - 

”  ,  .  c  thf>  cnnare  of  K  N,  which  is  equal  to  the  Square  of  A  X,  or  D  X,  &c. . 

Thmfore  ll  X,  A  X?and  D  X,  and  (by  the  fame  rcafon)  X  S,  X  T,  and  A  X,  arc  equal 

°"c‘j  Vfhv'the*  fame  method  whereby  the  Vcm.um  D  T  C  S  It  was  made,  twelve  like 
And  "  by  j ve  Sjdes  0f  the  Cube,  he  made,  the/  tlwU  tompolc  a  Dode - 

fSTOn^anda'sphcre  palVing  through  their  angular  Points,  whole  Kay  is  AX,  or .«,) 

a 'no  il^c'o  xt  dlence  KL  is  to  OP,  as  OP  is 

if  !’  ’  idU’-pS 

o'p  or  K  S  the  Side  of  the  Dodecatdrm  (hall  he  a  nftdnal  Line.  Which  was  to  be  demon- 
ft  rated.  W.B.LU.P..7.  Co, 

Frnm  this  Demonftration  it  follows,  that,  . 

1  If  the  Side  of  a  Cube  be  cut  in  extreme  and  mean  Proportion  the  greater  Seg- 
men  finll  be  the  Side  of  the  Dodged,  on  defcr.bed  in  the  fame  Sphere. 

2  If  the  lcfler  Sceinent  of  a  Fine  cut  in  extreme  and  mean  Proportion,  be  the  Side 
’of  the  jllr^Iron,  the  greater  Segment  fiiall  be  the  Side  of  the  Cube  infcnbcd 

,  ^Vis^Uo^iamfcflt  That  the  Side  of  the  Cube  is  equal  to  the  riuht  Line  which 
fubtendeth  the  Angle  of  a  Pentagon  of  the  Dodecaedron  mkribed  in  the  fame 
Sphere. 

XIII.  To  find  out  the  Sides  of  the  five  precedent  Figures,  and  compm  them  to¬ 
gether. 

Figure  Cotiftrutlioti.T  ET  A  B  be  the  Diametro  Of  the  Sphere  given  and  A  KB  the  Semicircle; 
vill  L  let  A  C  be  made  equal  to  half  A  B,  and  A  D  to  one  third  part  of  A  H; 

‘  then  ereft  the  Perpendiculars  C  E  and  D  V,  and  alfo  B  Ci  equal  to  A  B  ?  join  A  F,  A  L, 
BE  BF  and  CG  ;  and  let  fall  the  Perpendicular  H  I  from  H,  the  Point  of  interfer¬ 
on  •  and  CK  being  taken  equal  to  C  I,  from  K  crcd  the  Perpendicular  K  E,  and  join 
A  L  :  Eaftly,  make  A  F  in  proportion  to  A  O,  as  A  O  is  to  O  K.  ^  r  . 

Demonftration.  Therefore  as  3  is  to  2,  fo  is  A  B  to  D  B ;  and  as  A  U  to  D  B,  fo  is 
the  Square  of  A  B  to  the  Square  of  B  F,  the  Side  of  the  7  etraedron. 

And  as  2  is  to  i ,  fo  is  A  B  to  A  C }  and  as  A  B  to  A  C,  fo  is  the  Square  of  A  B  to  the 
the  Square  of  the  Side  of  the  Olhtedron. 

Alio,  as  3  is  to  i,  fo  is  A  B  to  AD}  and  as  A  B  to  AD,  fo  is  the  Square  of  A  B  to 
the  Square  of  A  F,  the  Side  of  an  Hexagon. 

Moreover,  Becaufc  as  A  F  is  to  AO,  fo  is  A  O  to  O  F ;  thence  fhall  A  O  be  the  Side 
of  a  Dodecaedron. 

Laflly,  As  B  G  (or  twice  B  C)  is  to  B  C,  fo  is  H I  to  I  C ;  therefore  H  I  is  equal  to 
twice  C  I,  equal  to  K  1 :  therefore  the  Square  of  H  I  is  equal  to  four  times  the  Square 
of  C  f  5  confequently  the  Square  of  C  H  is  equal  to  five  times  the  Square  of  Cl;  there¬ 
fore  the  Square  of  A  B  is  equal  to  five  times  the  Square  of  K  1 }  therefore  K  I,  or  H  I, 
is  a  Ray  of  a  Circle  encloling  the  Pentagon  of  an  kofaedron  ;  and  A  K,  or  I  B,  is  the 
Side  of  a  Decagon  inferibed  in  the  fame  Circle  i  whence  A  L  fhall  be  the  Side  of  a  Pen¬ 
tagon,  and  alfo  the  Side  of  an  Icofaedron.  Eucl.  El.  L.  1 3.  P.  1 8. 

•  Scholium. 

Hence  it  is  very  apparent,  That  befidcs  the  Five  aforefaid  Figures,  there  cannot  be 
deferibed  any  other  regular  Solid  Figure,  ( viz.  fuch  as  may  be  contained  under 
ordinate  and  equal  plain  Figures; )  for, 

Three  plain  Angles  (at  lcaft)  arc  required  to  the  conflicting  of  a  Solid  Angle,  ail 
which  nm  ft  be  lefs  than  four  right  Angles:  But  fix  Angles  of  an  equilateral!  n- 
angle,  four  of  a  Square,  and  fix  of  a  Hexagon ,  do  fevcraliy  equal  four  right  Angles; 
four  of  a  Pentagon,  three  of  a  Heptagon 3  three  of  an  Otl.gon,  ike.  do  exceed  tour 
right  Angles:  ‘Therefore  only  of  three,  four,  or  live  equilateral  Triangles,  ot 
three  Squares,  or  three  Pentagons ,  it  is  poflible  to  make  a  Solid  Angle :  Where¬ 
fore  betides  the  five  above  mentioned  Solid  Bodies,  there  cannot  any  other  e- 
gular  Body  by  formed. 
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01  tbc  8 

The  Superficies  of  tnc  Sphere  _  ,  .  ,  , .  . ,  ~  « 

Solidity  of  the  sphere  — — .  t'. d 2I0# 

Tlic  Side  of  the  leiracdron  _ _ — . — _  .  ■  ? . «  ,  8  8 .  > 

The  Superficies  o(  the  7  ctraedro>i~^*  7 _ _ Ti. _ __  1  ,,  , 

The  Solidity  of  the  lctracdron-~~ - - _ - ____ - ^  ,  1  J  , 

The  Side  of  the  tlex.icdrou,  ot  Cube, _ _ #  __  ____  ’  547 

The  Superset  of  the  Hexaedm,  _ ,;J  ,  .  „ 

The  Solidity  ot  the  Hexaedrm  — - _ ~_ _ _ _ _  .  ,—  V,  .  ]  \  ’  , 

The  Side  of the .Odaedtm -  —  •  _ _ — - - ,,  iSv®s8a  : 

ret  Superficies  of  the  Otlaedron  _ _ _ 

The  Solidity  of  the  Otlaedron -  TTL _ „ _ IT  'o'!  7  i  V  ; 

The  Side  ol  the  Dodecaedron  _ _ _ _ _ _ _ _ lo,  ,4<l 

The  Superficies  of  the  Dodecacdron - •  • _ _ _ _ _ _  s 

The  Solidity  of  tile  Dodecacdron - — -  _ _ _ _ TLA  ,6 

ThtSidc  ol  the  Icojaatm,  - _ _  _ _ _ _ 0  .  5  7  T  S  4 

The  Superficies  ot  the  kofaedron _ _  _  ,  V  3  0  l  < 

The  Solidity  of  the  hojaedron  - — ■ — - *  -  ~  > 

XIV.  h  a  Cuk  live,  A  BG  H  DCF  ¥.,*«  fycrik  PjramiJ,  AG  EC. 

CMiion  TRom  the  Angle  C draw  the  Diametres  CA,  CL,  CG,  and  connect  them  Fig 
CC/  F  with  the  Diametres  AG,  G  E,  E  A,  which  are  equal  among  thcmfelvc^  X 

frftrc,o 

JqmtlyfAO  E  C  is  a  Pyramid,  which  infills  upon  the  Angles  of  the  Cube,  and  there- 
fore  is  inlcribed  in  the  fame.  Whuh  was,  ike.  Eucl.  EE  I-  1 5-  1  •  *• 

XV.  h  a  Pyramid  ffvea.  A 11 D C,  to  H :nk  an  Odktalron.  EG K I FH. 

Cajlmtlm. T>  Ifedt  the  Sides  of  the  Pyramid  in  the  Points  E,  l  l,  K,  G,  F  ,  vvluc  1  K 

n  II  ^  ^rorilimicit'-is'iliefe  are  all  opial  one  to  the  other,  roiilci|uently  the 
cig1it”'rbiii{'les  Iv H  L* "*1  m'k',  tv~,1  'arc  c<]  ul,uei!il  and  equal,  and  lo^mjjtc  an  Uilaedrmr 

Jdirikd  in  the  given  Pyramid.  Illmb  a  at,  tic.  t'Jtl.  El.  L-  5-  1  •  4- 

XVI. ,  In  a  given  Cuk  CHGBDEFA,  to  infirik  an  Odaetiron  NPQ.SOR. 
C>4nitm'f^OmkS  the  Centres  of  the  Squares  N,  P,  Q.,  S,  O,  R,  with  the  twelve  li 

^‘theT tog  'q^i  i^ong jlwmlc-lvcs  do  make  eight  cjiuaf  and 
equilateral  Triangles  i  wherefore  the  OH.tcdm  NPQ.SOR  is  infcnbcd  L  • 

Cube.  IVhuh  way  ike.  F.ucl.  El.  L.  1  5.  P.  3- 

XVII.  I„  .m  Odlaetlroil  given,  A  li C  D E F,  to  inferik  a  Cuk. 

li  r  the  Sides  of  the  Pyramid  EAliC  D,  whofe  l^e  is  the  Square  A  BCD, 

L.  b.  equally  bilciled  by  the  right  lanes  l.M  M E,  N O,  and  Ol 
Demufrmii  „.  All  (little  ate  equal  and  parallel  to  the  Sides  of  tlic  Square  A  B-t 
wherefore  the  Quadrilateral  I.MNOisa  Square.  In  like  manner  if  tic  Sides  ol  the 
Square  L  M  K  O  be  equally  bifedLd  111  the  Points  H,  h,  ,  and  G  H,  LI  1  1  ’ 

connefted,  G  H  l  K  lliall  be  a  Square.  Amt  it  in  the  other  live  1  ytamids  of  the  ktae- 
drtoi,  the  Com  res  of  the  Triangles  be  in  the  lame  fort  conncded 1  wit  h  right  » 

then  other  Squares  will  be  deferibed  like  and  equal  to  the  Squat cG  H  :  U  : 

fix  fuch  Sqtiaics  flvall  make  a  Cube,  which  fhall  be  defcr.bed  within  an  (M action  hi 
that  its  eight  Angles  touch  the  eight  Bales  of  the  Otlaedron  in  then  C.eiuus. 
n’rfb  ike.  Fuel.  El.  L-  1 S •  P-  i- 
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P  L  A  I  N  S  and  SOLIDS. 

__  ________ 


Proceme. 

THE  Method  which  I  JhaU  olferve  in  the  Menfuration  of  Geometrical  Figures, 
Plains,  and  Solids ,  jhall  he  threefold ;  viz. 

I,  By  Decimal  Arithmctick,  of  all  the  other  ways  the  mojl  exalt  and  alfolute , 
according  to  Book  I.  Part  II. 

E  By  Artificial  or  Logarithmical  Arithmctick,  according  to  Book  I.  Part  IB. 
ID.  By  Logarithmical  Scales  and  Compafles,  as  the  mofl  expeditious  of  any 
other,  according  to  Book  I.  Part  IV. 


SECT.  I. 

Of  PL  AIN  S. 

I  To  find  the  Area  {or  Superficial  content)  of  a  Square. 

LEt  A  B  C  D  be  a  Geometrical  Square,  whofe  four  Tides  are  all  equal,  each  containing  Figure 
24  Foot  and  a  half,  (or  24.5  Foot.)  I. 

The  RVLE. 

Tht  Side  of  the  Square  multiplied  in  it  felf  giveth  the  Area  or  Superficial  content  thereof. 

1.  By  Decimal  Arithmctick. 

Thus  24.5  multiplied  by  24.5,  produceth  600.25,  and  fo  many  Square  Feet  are  con¬ 
tained  in  the  Square  A  BCD,  whofe  Side  is  24.*. 

2.  By  Logarithms. 

The  Logarithm  of  24. 5  is - - - 1  .  3  8  9  1  6  6  1 

The  fame  again,- . . . — - ■  -  ■  ■  - — —  1  .389  1661 


The  Logarithm  of  600 , 


25- 


-2.7783222 


The  Content  of  the  Square,  as  before. 

3.  By  Scale  and  Compares. 

Extend  the  Compafles  from  1  to  24.5,  the  fame  extent  will  reach  from  24.5,  to 
°°°,25>  the  Superficial  Feet  contained  in  the  Square. 

Note,  that  in  what  kind  of  Mcafurc  you  do  nieafure  your  Sides,  of  the  fame  kind 
will  the  Content  found  be,  as  if  the  Sides  be  nreafured  in  Feet  and  parts  of  a  Foot, 
the  Area  will  be  Feet  alfo;  if  in  Yards  the  Area  will  be  Yards  j  if  in  Perches  Pcr- 
chesj  if  in  Miles  Miles,  &c. 

II.  To 
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ii  r»  M  the  Area  of  a  Farallclof/m  or 

Figure  [  V  V.  F  O  H  be  a  Parallelogram  whofe  Length  E  F,  is3«5  Foies  or  Perches, and 

II.  rg  it*  Breadth  1 2.5.  •  jhe'RV  LE.  H 

.aw  **  *$%£****' 

The  length  35.2, being  multiplied  by  the Produd  will  be  453.125  Perches, 
f^^rUnt  of  the  . 

The  Logarithm.of  3d.2j.  g*  I '  o  9  6  9  ?  0  ° 

The  Logarithm  of.  ii-S,  ff*  Breath  ,s^-rrer^- _ 

The  Logarithm  of  453- the  ; 

Extend  the  Compiles  from  to?  30.25,  the  fame  extent  will  read,  from  ,  2.50,  ,0 
435.125,  the  Content  in  Perches,  as  hcloic. 

m  Tn  find  the  Area  of  a  Rhombus’. 

T  ETKLMNbca  Rhombus,  wliofc  Sides  is  7  yards,  the  A,  ea  or  Content  is  re- 
Figure  JL,  nuired 

HI.  qUirC  ‘  TbcRVLE.  c  i  1  1 

Side,  as, he  Perpendicular  K  O,  whofe  Length  ts  5.15  y*tdt. 

b“!'  .  ,  ,  2.  By  U$*rUhm. _ _ 0.8450^0 

The  Logarithm  6f  7,  the  Side  is — -  \ _ *Q  .  7  2  0  1  <  9  3 

The  Logarithm  of  5.25,  the  Perpendicular  is  (  ^"ATifnx 

The  Logarithm  of  36-75  for  the  ^r^ffijffTmCntally.  ‘'5  5 

Extend  the  Compallcs  from  >  to  7,  the  fame  extent  will  reach  from  5-25,  to  3«-7S. 
for  the  Area,  as  before. 

IV.  To  find  the  Area  or  Superficial  Content  of  a  fir  mile. 

T*  Very  Triangle  is  equal  to  half  that  Parallelogram,  Whofe  Length  and  Breadth 
h  cciu.il  to  the  Bafe  and  Perpendicular  of  the  1  rianglc. 

To  find  the  Area  or  Content  of  any  Triangle,  there  are  three  vva^,  m  K  \\  , 

i.  The  whole  Perpendicular  multiplied  into  the  whole  Bafe,  prodmuh  lU  don  f  , 

2  ^HAf  tlx  Bafe  multiplied  into  the  whole  Perpendicular ,  n  ill  give  the  Area.  Or, 

3!  The  whole  Bafe  multiplied  into  half  the  Perpendicular  prodded,  tne  Area. 

Anv  fide  of  a  Triangle  (in  this  Cafe)  may  be  made  the  Bale,  bur.  molt  common  y 
theVngeft  Side  is  taken  for  the  Bafe,  and  a  Line  let  fall  Perpendicularly  ^  1 
mXvoLt°lhnMc,\s  called  the  Perpendicular  as  m  Uamples  fo^bj 
c.  i.  If  the  Triable  have  one  right  Angle,  then  the  longef  hide  n  huh  ^  tL  l  ^ 

Fln;rC  Angle  is  called  the  Bafe ,  and  the  jhortcr  the  Perpendicular ,  w  the  (jo ft  l  ■  A 

1V*  A  BC, )  where  A  B  if  the  Bafe ,  C  A  rk  <Vcrpcnduulau  pn*evdictt- 

2.  If  the  Triangle  be  equilateral ,  fide  may  be  made  the  hajr, 

lar  let  fall  from  the  Angle  oppofite  to  that  Side  fhall  be  the  c>  pirn  u u  a  , t  < 
cond  Triangle  1)  E  F)  where  E  F  is  made  the  Bafe ,  and  1 )  C  f k  hip *>■*£■ 

3.  If  the  Triangle  have  mo  equal  Sides,  then  it  tshcjt  to  ma  x  ta  "--r  ,  '  ■  jjfUi(ty 

Wd  /,j«c  Perpendicular  from  the  Angle  oppofite  tbcrcu '  to,  f  a  P  {\\cdttr. 

in  the  third  Triangle  (H  K  L,)  where  K  L  „  rk  A*.  and  M  '  > 

4.  If  all  the  Sides  be  unequal  and  the  I  r tangle  ha^e  not  a  r  ig  >  ^  ,  ,  ,-)WW 

.convenient  to  make  the  Ungefl  Side  the  Baft,  and  a  lane  ht  /<  f  ,  '['midc, 
the  oh t life  Ancle  oppofite  thereunto,  the  Perpendicular,  as  m  we  pa.  . 

N  O  P,  ir hire  O  P  is  made  the  Bafe,  and  N  Q.  the  Pet  pindmna/ .  ,  .  , 


■,0.8450960 

-0  ,.7  2  °  1  5  9  3 

“l  .  5652573 


Geometrical  M  E  NS  V  RAT  ION. 


1.  Arithmetically. 

Thefe  things  premifed,  let  ABC  be  a  Triangle,  whofe  Bafe  A B  let  be  8  Paces,  and 
. pcrDcndicular  C  A  4  Paces  3  8  multiplied  into  4,  (the  whole  Bafe  into  the  whole 
perpendicular,)  producctli  32,  the  half  whereof  16  is  the  content  of  the  Triangle  in 

S(lAcai n 2  4  S( the  whok  Bafe)  multiplied  into  4,  (the  half  Perpendicular,)  producctli  16 
fhrttic  Area  or  Content,  as  before,  (by  the  Second  Rule.)  ...»  ,  . 

Or  8  the  (whole  Bafe)  multiplied  into  2  (the  half  Perpendicular)  prodoceth  16 
for  the  Area,  (by  the  third  Rule.) 

2.  By  Logarithms. 

The  Logarithm  of  8  (the  Bafe)  is - - - 0.9030900 

The  Logarithm  of  4  (the  Perpendicular)  is - - - - ,Q  •  60200^0 

The  Logarithm  of  32 - - - * - — 7  1 ■  •  5  0  S  1  5  0  0 

Whofe  half  16,  is  the  Area  of  the  Triangle  ABC  (by  the  firft  Rule.) 

Again, 

TheLogartihm  of  4  (half  the  Bafe)  is - -  - 0.5020600 

The  Logarithm  of  4  (the  whole  Perpendicular)  is - * - -o.  6020600 

The  Logarithm  of  16  the  Area, - - - ; - — - *  1-2041200 

V whole  Bafe)  hi-’ - 0,0,0,00 

The  Logarithm  of  4  (the  half  Perpendicular)  is - - — ; - 1 £:_i£JJ£3JL° 

The  Logaritlitn  of  16  (the  Area,)  - - * - - - •  .  1.2041200 

(bv  the  third  Rule.) 

3.  Inftrumentauy.  , 

Extend  the  Compafies  from  1  to  8,  the  fame  extent  will  reach  from  4  to  32 ;  the 
fame  extent  will  reach  from  4  to  32  i  the  half  whereof  is  16  for  the  AreafQsy  the  firlt 

R0q  Extend  the  Compares  from  1  to  4,  the  fame  extent  will  reach  from  4  to  16,  the 
But,  (by  the  Second  Rule.)  ff  ,  r  „  ^  , 

Or,  Extend  the  CompalTes  from  1  to  2,  the  fame  extent  (hall  reach  from  8  to  16,  the 
Am,  (by  the  third  Rule.) 

And  by  either  of  thefe  three  ways,  the  Area  of 

TDEFT  C38.25 

The  Triangle  <  H  K  L  will  be  found  to  contain  P  3  1 . 2  5 
CNOP)  C3P-875 

V.  To  find  the  Area,  or  Content ,  of  any  Triangle,  ly  knowing  the  three  Sides 
thereof,  without  the  help  of  the  Perpendicular. 

I  ET  ABC  be  a  Triangle,  whofe  Sides  are  AB20,  AC  34,  and  BC42}  and  let  Figure 
^  the  Content  thereof  be  required.  The  :  v* 

RVLE : 

Md  all  the  three  Sides  together ,  and  tabs  half  of  that  Number  3  then  fee  what  each  Side 
fiver  ally  differs  from  that  half  Stimm:  which  done,  multiply  that  half  Srnwi  by  any  one 
of  thofe  Differences,  and  the  Produtl  thereof  by  another  Difference,  and  that  Prodtift  by 
the  third  Difference  \  the  Square  Root  of  this  Product  is  the  Area  of  the  Triangle. 

1.  Arithmetically. 

C  A  B  is  2  o  p  ,  C28 

The  Side  ^  A  C  is  3  4  r*  differences  1  4 
C  B  C  is  4JJ  Co  6 

The  Summ - 9J> 

The  half  Summ— 4  8 

Being  thus  prepared,  multiply  48  (the  half  Summ)  by  28,  (the  firft  Difference)  the 
Produft  will  be  1344,  this  multiplied  by  14,  (the  fccond  Difference)  produccth  188163 
and  this  multiplied  again  by  6,  (the  third  Difference, )  the  Produdt  is  112896,  the 
Square  Root  whereof  is  336,  which  is  the  Area  of  the  Triangle  ABC. 
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Cursus  Mathematicus. 


2.  By  Logarithms . 

The  RULE. 

To  the  Lomitlrm  of  the  half  Smm  of  the  Side,  add  the  Lo^amhm  of  ,he  /*<!  «. 
T  r,L,  of  each  Side  from  the  half  Smm,  half  ihe  Smm  of  rhefe  Lo^ruhmr,  „  ,k  /.». 
garitbm  of  the  Area  of  ,h, 


garmmojwc™*»j"~‘  *■ 

The  half  Summ  of  the  Sides - -  IZZZt «~ !  '  *  ®  R  t  R 

The  firlb  Difference - - - J _ '  '  +  \]  \\  *  ° 

The  fecond  Difference _ _  _ _ _ _  J 

The  third  Difference -  - - 0-.I12_!_5J* 

Their  Summ - —  '  _ _ _ |  ■  5  a  6 i  1 9  2 

TWhichSi™hc  Logarithm  of  33d.  for  the  Ana,  or  Content,  of  the  Triangle,  as  be- 

^0rC"  3.  Injlnm, cat ally. 

Having,  as  before,  found  the  Suinm,  the  half  Summ,  and  the  Differences  of  the  rc- 

(tbc  balf  Sumn,’)  tbat  cxtcntwil|t«'> 

thScf?S7FroTtlds  Poto  ake  rim  diftancc  to  !f+a+nd  that  cxccntf  ill  reach  from  i4 

(t  Tldrd“d  From'thiflSnt  Bke  the  diftancc  to  .,  and  that  extent  will  reach  from  6 
(the  third  Difference)  to  .  11896 ;  the  half  diftancc  between  ■  and  this  Number,  will 
fall  upon  336,  for  the  Area  of  the  Triangle. . 

Vf.  To  find  the  Area,  or  Content  fupcrficial,  of  a  Trapezia. 

Figure  T  ET  D  E  F  G  be  a  Trapezia,  whofe  Content  is  required :  From  D  to  F,  the  longclt 
VI.  -L /  Diametrc  (or  Diagonal)  of  the  Figure,  draw  the  right  Line  D  F,  which  Jail  re¬ 
duce  the  Trapezia  G  D  E  F  into  two  Triangles,  E  D  F  and  G  D  F,  the  Line  D  h  being 
the  common  Bafe  to  both  Triangles :  Then  from  the  Angles  E  and  G,  let  fall  the  Per- 

^To”  meafnre* tldf  Trapezia,  there  is  the  fame  varieties  as  there  were  ir.  Triangles; 
3nd  thefe  3rc  the  ^  ^  fjES • 

Multiply  the  whole  Safe  by  the  Snmm  of  the  Perpendiculars ,  the  rrodnll  will  be  the 

2.  The  Summ  of  the  Perpendiculars  multiplied  in  half  the  Bafe, produced)  tlx -  juft  Area. 

3.  The  Me  Bafe  multiplied  by  half  the  Snmm  of  the  Perpendiculars, ,  the  Prodxtt  frdb' 

'kArCa<  1.  Arithmetically. 

Example:  In  this  Trapcdd  D  E  F  G,  the  common  Bafe  DF  is  73  Pole  or  Perches, 
the  Perpendicular  G  K  is  28  Perches,  and  the  Perpendicular  EH  18  Perches;  their 
Summ  is  4$,  and  their  half  Summ  23  Perches.  Now,  ..  , 

1.  If  von  multiply  73  (the  whole  Bafe)  by4<*  (the  Summ  of  the  two  Perpendiculars) 
the  Product  will  he  3358 ;  the  half  whereot  1679  is  the  Area  of  the  'trapezia  in  Square 

multiply^  (tteSumm  of  the  Perpendiculars)  46,  by  3^5  (the  half  of  the 
Bafcj  the  Produft  will  be  1679,  for  the  Area ,  (by  the  Second  Rule.)  Or, 

3.  If  you  multiply  73  (the  whole  Bafe)  by  23  (the  half  611mm  of  the  Perpendlcu 
lars)  the  Produft.  will  be  1679,  for  the  Area  alfo,  (by  the  third  Rule.) 

2.  By  Logarithms, 

1 .  The  I  .ogarithm  of  73  is - - - -  "  *  1  '  ?  t  3  *  \\  « 

The  Logarithm  of  46  is— ‘  - - -  _Ll.  -~J  - 

Their  Summ  is - — — - - - -  7  :  full 

The  Logarithm  of  the  double  Area,  whofe  half  1679  is  the  juft  Area  (by  the  nn 

Rule.)  ,  /  /(  1  n  ?  1  8 

2.  The  Logarithm  of  46  is - - - ‘  \ '  **  ,  H ]  0 

The  Logarithm  of  36.5  is - * - — - - — - - -  6  1  — 

Their  Summ  is - ■ - - 7 — - — 7*77  3  '  2  2  5  0  5  °  7 

Which  is  the  Logarithm  of  1679,  the  Area,  (by  the  Second  Rule.)  01, 

3 .  i  11c 
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The  Logarithm  of  7  3  is - - - *  “*  1  1  '  ^  ?  3  3  2  2  o 

The  Logur  in  mi  of  23  is - •  7  A 

.  '  ■ . — _ _ _  3.225050(1 

Thf'hel’op  mlun  of  .67-',  U.c  Ac.,,  (by  the  Third  Rale.) 

3.  I  u[lr  ament. illy. 

rvmi  1  the  Compnlles  fiom  i  to  73,  the  fame  extent  will  reach  from  46  to  3?  $3, 
theinif  whereof  is  1079,  the  Area,  (by  the  Firft  Rule.)  Or, 

1  Extend  the  Comp  dies  from  1  to  4<5,  the  lame  extent  will  reach  from  36.5  to  1679, 
rif'/iM  (1>V  the  Second  Rule.)  Or, 

"V  Extend  the  c.  implies  from  1  to  23,  the  fame  extent  will  reach  from  75  to  ‘^79, 
the  A  My  (by  the  third  Rule.) 


yU  f0  the  Area  of  an  n  regular  Plot  of  many  unequal  Sides  and  Angles. 

SUch  iravul  ,r  Figures  which  conlift  of  many  Sides  and  Angles,  (being,  none  of  the 
I'm  ms  bef  re  treated  o|0  cannot  be  meafured  at  one  operation,  as  all  the  former 
bl|L  w,ii  t  i  <[uirc  many  operations,  according  to  the  number  of  the  Sides  and  An¬ 
ita  which  (in  all  irregular  Plots  or  Figures,  as  well  as  in  regular,)  arc  always  of  an 
Ll  number;  and  before  tbev  can  be  meafured,  they  mult  be  reduced  into  fome  ok 
the  former  regular  Figures,  ns  in  the  Cjeometrical  Problems  In  this  Book  there  are  fevcral 
wavs  (hewn  how  that  ‘may  be  cldnc.  But  to  come  to  an  Example  : 

Ut  A  b  C  l)  E  F  G  be  an  irregular  Figure,  as  a  Piece  of  Land,  a  Wood,  Ore.  NOW  I  igme 
1  before  this  Piece  can  be  meafured,  it  mull  be  reduced  into  Triangles,  or  trapezius ,  or  Vll. 

both  by  drawing  Lines  from  Angle  to  Angle  within  the  Plot:  Thus  tins  irregular 
PlocABCDEFG  is  divided  into  two  TrapUias  and  one  Triangle;  for  the  Line 
drawn  from  F  to  C,  cuts  off'  one  Trapezia,  namely  CDEF  by  the  jagged  LincCF  ; 
alfo  another  Trapezia  A  B  C  F  is  cut  off  by  the  other  jagged  Line  A  F,  and  then  there  is 
left  of  the  irregular  Figure,  only  the  Triangle  FAG. 

Now  by  thele  Lines  the  whole  Plot  is  reduced  into  two  Trapeuas,  vu.  CI)  EF, 
and  A 13  CF,  and  the  Triangle  FAG.  For  this  Triangle  A  FG  it  may  be  mealurcd 
bvthclV  Scftion,  and  the  two  Trapezia*  by  the  VI.  Seftion  hereof,  the  Bafcs  and  Pcr- 
nendiculavs  being  firft  meafured,  as  in  tile  Plot  they  arc:  And  being  thus  prepared  ysc 
will  proceed  to  the  calling  of  it  up  in  Poles  or  Perches,  fuppofing  it  to  be  the  Plot  of 
a  Wood,  or  other  Piece  of  Land. 

i.  Arithmetically. 

Firft  Wc  will  begin  with  the  Triangle  FAG,  whofe  Bafe  AG  is  34>  an^  Perpendi- 
jvjlar  p 0  10;  now  34  the  Bafe,  multiplied  by  half  the  Perpendicular  5,  produccth 

170  Perches,  for  the  content  of  the  Triangle  FAG.  ,  .  , 

Secondly,  For  the  Trapezia  ABC  F,  which  is  divided  into  two  Triangles  by  the 
pricked  1  me  AC,  which  is  the  common  Bafe  to  the  two  Triangles  ABC  and  AF  C, 
which  contains  in  length  35  Perches;  alfo  the  Perpendicular  F  l  contains  24  Perches, 
ir.il  the  Perpendicular  B  H  8  Perches,  the  Summ  ot  them  both  is  31,  and  the  half  is 
16 Perches ;  which  multiplied  by  35  the  whole  Bale,  the  Produft  is  560  Perches,  for 
tilt  content  of  the  Trapezia  ABC  F.  -  .  .  .  „  r. 

Thirdly,  For  the  Trapezia  CDEF,  which  is  divided  into  two  Triangles  by  the 
pricked  Line  C  E,  which  is  a  common  Bafe  to  the  two  Triangles  CPE  and  C F K, 
which  contains  in  length  32  Perches ;  alfo  the  Perpendicular  F  L  contains  1  7  Perches, 
and  D K  13,  the  Summ  of  both  being  30  Perches,  and  the  half  thereof  15  Perches, 
which  multiplied  by  32,  the  whole  Bafe,  the  Produft  will  be  4^  Perches,  for  the  Su¬ 
perficial  content  of  the  Trapezia  C  D  E  F. 


The  Rcfult  of  the  whole  Plot. 


Which  Summ  1210,  is  the  Area  of  the  whole  Plot  ABCDE  FG  in  Square  (Poles, 
Ms,  or)  Perches  ;  and  that  is  7  Acres,  2  Roods,  and  10  Perches.  But  of  this  no 
Tiore  here,  till  we  come  particularly  to  treat  of  Surveying  01  Land. 


Sf 
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2,  By  Logarithms. 

x.  The  Logarithm  of  34  is - -  •  5  3  '  +  | 

The  logarithm  o  5  is  » o"T,i  sTJ’thc  Logarithm  of  1 7  o  FAG 

Their  Smnm - •  -  J  4>g 

2.  The  Logarithm  of  35  « - -  • 5^°  f0“ 

The  Logarithm  of .  6  is  8  ~  ^  L  0  ithm  tf  j  5  0  A  B  C  K 

Their  Summ  — —  • -  '  ^ 

3.  The  Logarithm  of  31  1.17609°° 

The  Logarithm  of  1 5  is  _ riiTlTi 2 the  Logarithm  of  480  CDER 

Their  Summ - - - -  '  .  _  ,  — ~ — 

The  whole  Area,  or  Content  of  the  Plot  in  Perches - 1710 

1 11C  *  3.  Inflruvttntally. 

Extend  the  Compades  from  1  to  34,  the  dime  extent  will  reach  from  5  to  .70; 
Wl2^h/xwnd^he^crompanhs'fromt^Cto'315>lanV that  extent  will  reach  from  16  to  560; 

Wh3‘!  hThc  crap/ from  floU,  wiH  reach  from  ^5  to  48a,  for  the  sir,,  of  the  Tr„p,. 

■  iiC IFEF;  all  which  being  added  together,  their  Summ  will  lie  1210  Perches,  for 
the  A m.  or  Content  of  the  whole  irregular  Plot  or  Figure  A  li  C  D  L  F  G  m  Square 
Perches. 

VIII.  To  find  the  Area,  or  Superficial  Content  of  any  Equilateral  and  Equiangular 
Polygon. 

T3  Eaular  Polypous  arc  fuch  Figures,  whofe  Sides  and  Angles  are  equal:  and  Polygons 
IV  arc  denominated  from  the  Number  of  their  Sides  and  Angles  3  as, 

~  r  Pentagon. 

\  6  )  \  hexagon. 

)  7  (  ,  ,  J  Heptagon. 

If  the  Figure  confilt  of  <  8  >  equal  Sides  and  Angles,  it  is  called  a  .  Olhigou. 
b  )  g(  Jhmeagon. 

/  io\  (  decagon. 

•  L  12  J  ^  Dodecagon. 

And  every  of  thefe  and  fuch  like  Figures,  (of  how  many  equal  Sides  and  Angles  foe- 
ver  con  lifting,)  arc  equal  to  that  long  Square  (or  Parallelogram,)  whofe  length  and 
breadth  is  equal  to  half  the  Perimetre  of  the  Polygon ,  and  a  Perpendicular  let  fall  from 
the  Centre  thereof  to  the  middle  ol  any  of  the  Sides  ol  the  Polygon :  1  hercforc  for  the 

meafuring  of  them  this  is  the  R  f  r  ,  „  . •  ,  l  tc.u 

Multiply  the  whole  Peri  met  re  of  the  Polygon  by  the  half  of  the  I  crpcndiatlar  (or  half  the 
Perunctre  by  the  who /g  Perpendicular ,)  the  Proditll  Jhall  give  the  Area  of  the  Polygon. 

1.  Arithmetically.  . 

/: v  2,n\ qc  t  In  “the  Pentagonal  Polygon  (of  five  Sides)  A  15  C  1)E,  where  each  Side  is 

;VC  ■>  r  and  the  Perpendicular'  1 1 Z  is  17.2.  Each  Side  being  25,  the  whole  Perunctre  is 
‘  s  times  25,  that  is  125,  which  being  multiplied  hy  8.6  half  the  Perpendicular,  the 
Produtt  will  be  1075,  for  the  Are  a  or  Superficial  Content  of  the  Polygon.  Or  if  you 
multiply  62.5  (half  the  Perimetre)  by  17.2  (the  whole  Perpendicular)  the  1  loduit 
will  be  1075,  for  the  Artrh  as  before. 

2.  By  logarithms. 

The  Logarithm  of  125  (the  Periphery)  is  - - * - *  2  .  o 9 6 y  1  00 

Phe  Logarithm  of  S.6  (half  the  Perpendicular)  is - - - -  o  .  9  3j-  4  9  »jt 

The  Logarithm  of  1075,  for  the  Area%  — — - ■ - -  *  3  •  0  3  1  4  0  a  4 

The  Logarithm  of  62. 5  (half  the  Perimetre)  is - * 1  •  7  9  5  88°° 

The  Logarithm  of  17.2  (the  whole  Perpendicular)  is— - - - — J  -JpAJJAff 

The  Logarithm  of  1 075,  the  Area, - - - — - * - 3  •  0  3  1  4°y  4 

3.  Injl  rumen t  ally. 

Extend  the  Compallcs  from  1  to  125,  the  fame  entent  will  reach  from  S’. 6  to  1075* 
lbr  the  cht.i  o!  the  Polygon  ABC  1)E.  Or, 

1  h>*  extent  from  1  to  62.5,  will  reach  from  17.2  to  1075,  as  before. 

*  lx  ample 


2  .  o  9  6  9  1  0  o 
0.93449^4 
3.03  1 4  o 8 4 

1  .  7  9  5  8  8  00 

1  .  2  3  5J2  JL4 

3  .  o  3  1  4  0  ^  4 
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Ixanplr  2.  In  the  Oil  agon  d  Po:yg<  n  A  15  (..  J )  L  K »  H,  each  ol  whole  Sides  is  1  %  and  Figure 
fo  the  whole  Perimetre  96,  this  multiplied  by  7-?4  (half  the  Perpendicular;  the  Pro-  IX. 
d«T  695.04  is  the  Area  of  the  Polygon:  Or  half  the  Perimetre  48,  by  i4h8  (the  whole 
p  |nCl)(juular  O  12  )  will  likcwile  produce  695.04,  for  the  Area. 

1  ’  So  likcwile, 

'l  ac  Logarithm  ol  48  (half  t lie  Perimetre)  is  —  - 1  0  8  1  2  4  1  2 

Tlie  Logarithm  of  14.48  (the  whole  Perpendicular)  is - 1  .  1607086 

The  logarithm  of  695.04,  (the  Area,) - - - - - *  —  2.8420098 

Alfo, 

The  extent,  ol  the  Compallcs  from  1  to  48,  will  read)  from  14.48  to  695.04,  for  the 
And  in  this  manner  may  any  regular  Polygon  of  how  many  Sides  foever  be  mca- 

i::ixd. 

]\,  Of  the  Mcnfnration  of  Circles  and  Parts  of  Circles. 

T11L  true  Proportion  of  the  Diametre  of  a  Circle  of  to  the  Peripheda  or  Circumfc- 
renic  thereof,  was  never  as  yet  difeovered,  notwithftanding  many  learned  Men 
have  laboured  very  far  therein ;  among  which,  that  excellent  FanCnlen  hath  hithertp 
carried  away  the  great  clt  commendation,  he  having  fet  forth  the  fame  in  Decimal  terms 
to  j(5  Places,  which  arc  engraven  upon  hisToomb-ftone  in  St.  Peter* s  Church  in  Leyden  \ 
wind!  Numbers  are  tilde, 

],  c  1  000  00. 00000. 00000. 00000. 00000.0  00  oo.oooco 
(), (or f crone  3  1  41  59.26535.89793.23846.26433.83279.5028s 

Oi.wVh li  large  Number  thefe  fix  Places  3. 14  1 59  anfwering  to  the  Diametre  1. 00000 
maybe  fnfliciciit.  Archimedes  hath  thefe  fmall  Numbers,  as  7  to  2 2,  fo  the  Diametre 
of  any  Circle  10  the  Circumference  thereof  3  which  two  Numbers  (though  moil  in  ufc) 
are  not  lb  ex, aft,  lor  as  7  is  to  22,  fo  is  1.00020  to  3.14285,  being  greater -than  tliofe 
cf/b;i €'«/(/;  by  But  Adrianas  Alains  the  elder,  fometime  Geometrician  to  the 

Elb.tes  of  the  dinted  Bdgii (•  Provinces,  hath  in  a  Book  of  his,  put  out  hy  Simon  * 
ijiinw,  demonllrated  the  Proportion  to  be  Ids  than  and  greater  than  IT,  the  in- 
tumliatc  Proportion  of  them  is  which  is  a  little  greater  than  what  D.inCnkn 
found,  whofe  diilbroncc  is  Ids  than  1O()0-o’  ;  and  thcrctorc  1  Avail  make  ul'e  of  thefe  ex¬ 
cellent  Numbers  thiotighout  this  Difeomfe,  r/c.  as  1  t?is  to  355,  fo  is  the  Diametre 
of  any  Circle  to  the  Pertfena  or  Circumference  of  the  Tame.  And  now  I  proceed  to 
Examples* 

§L  The  Diametre  of  a  Circle  king  given,  to  find  the  Circumference. 

The  RVLL: 

Multiply  tie  Diametre  of  the  Circle  ( always )  by  355,  and  that  Pro  dull  (always)  divide 
by  1 1  3,  the  Qimitcnt  (hall give  you  the  Circumference. 

/; um vie.  Let  A  B  C  D  be  a  Circle,  whofe  Diametre  BC  let  be  14.00,  and  let  the 
Circumference  thereof  be  required. 

1.  Arithmetically. 

Multiply  the  Diamctac  14  by  355,  the  Product  will  be  49703  which  Produd;  divide 
by  113,  and  the  Quotiont  will  be  43.98,  for  the  Circumference  of  the  Circle  ABC  D. 

2.  By  Logarithms. 

h'f  Logarithm  of  1 1 3 - - - - - v-* - 2*05  30  7  84 

^Logarithm  of  355 - - - - - — :-2  .  5  5  o  2~2  8^ 

The  Logarithm  of  14  (the  Diametre) - — - - — r~— - — — »  .  i  4  6  1  2  8  o 

ThiSiimm- - - - - - - - * - - - - - - - — 3 .6963563 

Subtract _ _ _ _ — - - - - - - - -  2.0530784 

Hie  Logarithm  of  43.98,  the  Circumference  — - — — - 1  -6432779 

3.  Jnjlrumemally. 

Extend  the  Compallcs  from  1 1 3  to  355,  the  fame  extent  will  reach  from  14  to  43-98, 
crW  Lircumlcreiice  or  Periferia  of  the  Circle  ABCD. 
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§  If  The  Peripheria  «■  Circumference  of  a  Circle  king  given,  to  find  the  Diametre. 
The  RVLL. 

' /\ full i ply  the  Peripheria  or  Circumference  (always)  by  >  * 3,  that  P rodtsd  divided  by  ^ 

Fvample  •  1  ct  the  Peripherie  of  the  Circle  A  B  C  D,  he  43.982,  and  let  the  Diametre 
thereof  HC  be  fought,  multiply  43.982  (the  Oicu.nfercncc)  by  ..3,  the  noduft 
will  be  14  i  for  the  length  of  the  ^ 

The  Logarithm  of  355  is -  '  ^  %  °AA  8  * 

The  Logarithm  of  1 13  is - - — 1 — 7-  2 • °  5  3  °  7  84 

The  Logarithm  of  43*982  the  Circumference - AAAJJJI  9 

Their  Sum m - - - * - ~  {  '  *  96  *  ]  J  3 

From  which  fubtracT - - - - * — - *  *  °_2_ 2 

The  reft  is  the  Logarithm  of  14 - 7~A7f~TT7  1461280 

Which  is  the  length  of  the  Diametre  of  tho  Circle  i>  c. 

3.  fnftr  union  ally. 

The  extent  of  the  Compaflcs  from  355  t0  1  *.3,  will  reach  (the  fame  way)  irom 
43.982  (the  Peripheria  of  the  Circle)  to  14  the  Diametre  thereof. 

§  III.  The  Diametre  of  a  Circle  leinggiveif,  to  find  the  Aiea. 

The  RV  L  F. 

Multiply  the  IHumin  of  the  Circle  in  its  ft If,  that  Sum,,,  multiply  (aim,,)  ly 

2 2)  and  that  Troche it  (alvayt)  divide  by  28,  the  Qmttem  ir tU  h  the  C,rde,  Area,  or 
Super  filial  Content. 

1.  Arithmetically. 

Fx  ample.  Let  the  Diametre  of  the  Circle  BC  be  14,  which  multiplied  in  it  (elf  pro- 
duccth  195,  this  Prodmft  multiplied  by  22,  makes  4312  3  which  being  divided  by  28, 
the  Quotient  is  1  54  fere,  for  the  Area  of  the  Circle,  A  B  C  I). 

2.  By  Logarithm.'. 

The  Proportion  is,  as  28  is  fip  22,  fo  is  the  Square  of  the  Diametre,  to  the  Area. 

The  Logarithm  of  28 - Jp- - :i.- i±22L8_£ 

The  Logarithm  of  22 - - - - -  1  ‘  1  -3  4^42^7 

The  Logarithm  of  14  the  Diametre- - - - - 1  •  1  4»  1  2 

The  fame  again,— - - - - - 

Their  Stimm-  -  } .  6  3  4  6  7  8  7 
From  which  fubtract-  1  -447*580 

The  Logarithm  of  1  54  fere,  the  Area. - - - -  '  “  2  ■  1  875207 

3.  Jnjlrumnitally. 

Extend  the  Com  pa  lies  from  1  to  14  the  Diametre,  and  fet  the  fame  diftancc  from 
1 4  forwarder  upon  the  Line,  it  will  reach  to  196,  then  take  the  tliftance  from  2b, 
downwards  to  22  $  that  diftancc  will  reach  from  196,  downvvatds  to  154,  the  Area, 
fore. 

§  IV.  The  Circumference  or  Peripheria  of  a  Circle  Icing  given,  to  find  the  Area. 
The  RVLl.  ' 

Multiply  the  Peripheria  of  the  Circle  in  it  f  if,  and  that  Produtt  multiply  by  7  (always, ) 
and  tots  laj }  Produtt  divide  by  88  (always,)  the  Quotient  full  be  the  Area  of  tut 
Chcle. 

1.  Arithmetically. 

Example :  Let  the  Circumference  of  the  Circle  A  13  C  D  be  43.982,  which  mnltiplie' 
in  it  felf  produccth  1934.416,  this  Produdt  multiplied  by  7,  prodneeth  1 3  54°-9l2» 
(or  for  brevity)  1 3 541  which  divided  by  88,  the  Quotient  will  he  * 5 4  foe  ',  (or  ra¬ 
ther  153.938,)  for  the  Area  of  the  Circle  A  BCD. 

By  Logarithm*. 

The  Propoition  is,  as  88  is  to  7,  fo  is  the  Squire  of  the  tiruimfcrencc  to  tiw 
At  ea. 
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The  Logarithm  of  88  is  - - - -  '  V.  l?A}A  ?_2  1 

The  logarithm  of  7  is - - - - - '  ~  0  -8450986 

The  Logarithm  of  43.982,  (the  Peripheria )  is— — - - - 1  ‘6  4  3  2  7  4  9 

The  lame  again - - - - - ~  :  6AJ  LlA9. 

The  - - '*  **  *  ‘  1  3  1  6  4  ?  ? 

From  whit h  Subtract - - -  .  AA  4_4?  i  7_ 

The  Logarithm  of  1 53.938  for  the  Area - - - -  2  •.  1  8  7  1  0  5  1 

3.  In 'first mentally. 

Fxtend  the  Compaflcs  from  t  to  43.982,  and  fet  the  dime  didancc  forward  upon  the 
Line,  it  will  reach  19344163  then  take  the  diftancc  Irom  88  downwards  to  7,  the 
fame  extent  will  reach  from  1934  416  to  1 53-938. 

§V.  To  find  the  Area  of  a  Semicircle,  the  Diametre  king  given. 

The  RVLl. 

Multiply  half  the  Diametre  in  it  fdj\  and  that  Produtt  multiply  (always)  by  22,  this  h.fl 
pfjtfl  divided  by  1 4,  the  Quotient  fall  be  the  Area  of  the  Semicircle. 

1.  Arithmetically. 

Fv entitle  -'  In  the  Semicircle  A  B  C,  whofc  Diametre  B  C  i$  14, arid  its  half  AO  is  7, 
this  7  multiplied  in  it  felf  prodneeth  49,  multiply  this  49  (always)  by  22  the  Pro- 
did  will  be  1078  3  which  divide  by  1 4,  and  the  Quotient  Will  be  77,  for  the  Area  of 
the  Semicircle. 

2.  By  Logarithms. 

The  Proportion  is,  as  1 4  is  to  22,  fo  is  the  Square  of  the  Semidiametre  to  the  Area . 

The  Logarithm  of  14  is - - ' - -  “  f.llAAAAAA 

The  Logarithm  of  22  is - - - -  ’ - 1  *  o  4  2  !  2  q  Z 

The  Logarithm  of  7  (the  Semidiametre) 

Their  - - ~ - 

From  which  fubtratt - - * - llL:  lf6AAl° 

The  Logarithm  of  77  for  the  Area - - - - - .8864907 

3.  In  fit -nmon  ally. 

Exterd  the  Compaflcs  from  1  to  7,  the  half  Diametre  A  O,  fetting  that  diftancc 
forward  Horn  7,  it  will  reach  to  49  3  this  done,  take  (always)  the  diftancc  between  r4 
and  22,  and  that  extent  will  reach  the  fame  way,  from  49  to  77,  the  Area  of  the  Se¬ 
micircle. 

§  VI.  To  find  the  Area  of  a  Quadrant  or  Quarter  of  a  Circle,  tv  hop  Diametre  h 
blown. 

The  RVLF. 

Multiply  the  Semidiametre  (f  the  Circle  in  it  felf ,  and  that  VroduH  multiply  (always)  by 
1 1 ,  and  dividing  this  lajl  Produtt  (always)  by  14,  the  Quotient  fall  be  the  Area  of 
the  Quadrant. 

1  .Arithmetically. 

Lump l, :  In  die  Quadrant  A  I!  O,  whole  Sides  A  O  or  B  O  arc  7,  multiply  7  in  it- 
fdf  it  prodneeth  49,  which  40  multiplied  falwavg  by  n.it  prodneeth  539  i  which 
divide  always).  by  14,  the  Qjioticnc  will  be  5V5  tor  the  i«  ot  the  Quadrant 
AO  II. 

1.  By  Logarithms. 

.  The  Proportion  is,  as  14  is  to  n,  fo  is  the  Square  of  the  Semidiametre  to  the 
Am  of  the  Quadrant. 

The  Logarithm  of  14  is -  -  "  f  4  6  12  °  0 

The  Logarithm  of  1 1  is — —  ■ - — *  1  "  0  4  1  *  9  2  7 

The  I  oi  .it  it  hm  of  7  (the  Semidiametre  A  O)  is - - - 0  •  8  4  5  o  9  b  o 

The  fame  again  is - * - ? - L0  :..8.4 1°  9  8  0 

Their  Summ  is - - - -  ■  - - - *  2  *73  1  5  ^  ^  7 

From  which  Inbtn.T- - - - -  “~A-AA^A-A.\A 

The  Logarithm  of  38  5  (the  Area  of  the  Quadrant - »  .  5  8  5  4  6  0  7 
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<  VII.  Of  the  Mm  fur  at  ion  md  M‘%  tk  Ana,  or  fufcvfid.il  Conte,,,  of  MJ 
Part,  Portion,  or  Se:,,nmt  0)  a  Cinle. 

The  Mentation  of  Parts  or  Portions  of  Circles,  of  which  there  arc  fcveral  forts, 

J-^try  portion  (f  *  circle)  h  equal  to  that  long  Square  or  Faralkhgram, 

while  u'w’tb  breadth  .ire  equal  to  the  Semidiametre  of  the  Circle ,  and  of  a  Line  c  qn.il 

to  half  tie  Arch  Lwof J^^^^porfions  of  Circles  can  be  meafured,  a  right 
There  foie  be  •  y  all  1)C  equal  to  the  Arch  Line  contained  between  the 

I.mc  mi.lt  >c  found  out  vh  c h  WU  D  (;comctricai  Problems  of  this  Hook,  how- 

two  Sem C(f,l Jl^nother^vay^ Iww  to  find  a  right  Line  which  (hall  be  equal  to 
wi.Hc  more  rentable  to  our  prefent  occalion  thru  the 

otl'c,r'  ^  nnA  lpn„r|i  ofTrittht  Line,  which  fhatl  be  equal  to  half  the  Arch  Line 
Figure  Now  t0  *}nd  tli.n  f.  w  tL  rhht  Line  I-  C,  which  divide  into  four  equal  Parts  in 

X.  F  GC,do  thus :  ’  "d'ic',  take  one  oftlrofc  Part’s,  as  1.  C,  and  fee  it  Iron,  C  to  G ,  then 
the  1  onus  ->  >  (hall  be  a  right  I.inc  equal  to  half  the  Arch  UricFGC, 

^will rafrW°cS£’«%  of  tel<  pa«s  as  the  Scniidian.ctrc  of  the  Circle 
OF  contains  7.  Now, 

To  find  ,bc  Area  of  ,bc  SUtor  h  OC.^.^ 

Multiply'  the  Semidiametre  7  by  1.7 J,  the  ft*  '\nc  (i  »>  ‘hc  Pr0"  *'i11 
.  -  \  .u„  a,r,  «f  rh(.  Seftor  ot  the  Circle  F  O  C. 


hc-^ibVthe^ofthcSiaorrfti^ialcFOC. 

The  l  ogarithm  of  7,  the  Diatnetre,  is--—  .  ' 

The  Logarithm  of  2.75,  half  the  Arch  I.mc  is - - 

Their  S'mrm--— 77— — 77  of  the  Seftor  F  Oa 


TWhichis”thc  Logarithm  of  .(MS.  <1*  *'*  «>'  content  of  the  Setter  F  0  & 

}•  Inf  ntment  ally. 

The  extent  of  the  Compafies  from  i  to  2.75,  (the  length  of  the  half  Arch  Line)  will 
r„rh  rhc  <\mC  wnY  from  7  (the  Semidiametre)  to  19.25  the  Arc*  of  the  Sector.  Oi, 
[he  extent  of  the  Compalles  from  1  to  7,  will  reach  from  2.-75  w  lv-25^ thc  An*^ 

bcf?C'  Pnr  ifnnlv  the  Serment  of  a  Circle  were  to  be  meafured,  as  the  Segment 
STU  (Figure  XL)  where  there  arc  no  Semidiameters,  yon  mult  then  (by  the 
r  rnmeVncal  Problems)  find  thc  Centre  of  that  Circle  at  X,  of  which  S  1U  is 
an  Arc'll  and  then  (bv  thc  former  part  of  this  Seftion,)  find  the  Area  of  the 
whole  Seftor  X,  S  TU,  which  done,  (by  thc  fourth  Section  hcrcop  find  the 
Area  of  the  Triangle  X  S  U>  which  being  fubtradkd  horn  the  Area  of .the  whole 
Seftor  X  S  T  U,  thc  remainder  will  he  the  Area  of  the  Segment  S  T  11. 

1  ct  S  T  U  he  a  Segment  of  a  Circle  to  he  meafured,  having  foiu)d  tli 
Cenrre  ,  rcoi  at  X  draw  the ’two  Semidiametres  X  S  and  X  T,  alfo  find  the  half 
Ah  cfbvthefiril  part  of  this  Settion)  TR:  Then  (by  fnmc  Scale)  mcafur 

Shfch  M*  thrlifthlatenKf)  yo«lytd.y 

which  being  fubtrafted  from  ,7-75.  (the  of  thc  whole  Setto.)  there  wills 
40.42,  for  the  Area  of  the  Segment  S  1  11. 

X.  Of  the  Mcnf  option  of  Mist,  or  Compound  Thin  Figures.  f 

Ixt  or  Compounded  Figures  arc  fuch  as  conhft  partly  ot  r 1  ght ,  anc  part  y 
M  Circular  Lines ;  fuch  as  arc  the  Figures  .2,  .3,  >4,  and  m n ^  ot 
which  mu  ft  fir  ft  be  reduced  into  Ionic  of  the  former  Figures,  and  then  mcalurui 

thc  Rules  before  delivered. 


Examples 
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Example  of  Figure  XII. 

This  Figure  ronlifteth  of  u  Semicircle  BCD,  of  two  Sectors,  E  OB,  DOE,  and 
of  a  Triangle  OAK:  Thc  Semicircle  mult  be  meafured  by  the  fifth  Section  of  thc 
9th  hereof,  the  two  Sectors  by  the  feventh  of  the  9th  hereof,  and  thc  Triangle  by  the 
4th  or  5’th  hereof. 

Example  of  Figure  XIII. 

This  Figure  conliftcth  of  two  Segments  of  different  Circles,  F  G  H,  1 , 1  K,  and  of  a 
frtfc'J.t  Eh  Fix.  The  two  Segments  mult  be  meafured  by  thc  3th  Section  of  thc 
nth  liercol,  and  the  Trapezia  by  the  5th  licfcof. 

Example  of  Figure  XIV. 

This  Figure  conliftcth  of  two  pai  rs  of  Segments  of  Circles  and  a  Trapcz.i  t ;  the 
whole  Sectors  M  N  S,  and  P  R  CL  niuft  firft  be  found  by  thc  7th  of  thc  9t.l1  hereof,  and 
the  two  Triangles  M  T  S  and  11  QR,  muft  be  deducted  from  them  then  muff  you 
mcafmc  (by  the  6th  ficrcof)  tiic  Trapezia  N  P  T  V,  whofe  Area  added  to  the  former 
two  gai  ts  of  Sectors,  fhail  give  the  whole  Area  or  Superficial  Content  of  ihc  whole 
Mist  or  Compounded  Figure  M  N  P  Q. 

And  tlius  have  you  thc  true  and  moll  accurate  v:ay  of  meafuring  all  forts  of  Plain 
Geometrical  Figures,  confiding  of  right  lanes,  circular  Lines,  or  Mixt  or  Com¬ 
pounded  of  both  ;  by  which  Board ,  67.//},  Tapeflry ,  Tiling,  F bring,  Fainting,  Flat - 
firing,  Paving,  and  I, and  may  be  meafured ;  particular  Examples  of  all  which  fliall 
be  file  wed  in  their  due  Places :  But  before  I  proceed  to  thc  Menfurationof  Solids, 
(which  is  thc  next  thing  in  order  to  be  handled,)  I  fliall  lay  before  you  thefe  de¬ 
batable  and  profitable  Proportional  Conclufions  in  the  Circle,  and  that  to  a  Mil- 
limillinary  folution  of  the  Truth,  from  my  loving  Loving  Friend  (now  dcccafed) 
John  Wybard \  M.  D. 

-Circumference,  ["3.I41 593  f<ri. 

Side  of  thc  Square  equal  I 

1.  Thc  Proportion  of  to  thc  Circle,  (which  is  | 

thc  Diametre  of  a  Cir-q  the  proper  Squaring  of  Ss  as  1  .ocoooo  to<  .886  .227  fere. 
de  to  the  the  Circle.) 


L  -707 107 yfcrl'fqf 


j  Side  of  the  inferibed  | 
(.Square,  j 

Contrarily, 


f  Diametre  *1  ‘f  .318318  fere. 

Side  of  thc  Square  equal  j 

2.  Thc  Proportion  of  to  the  Circle,  (which  is  | 

the  Circumference  of  <*  thc  lecond  proper  Qua-  hisas  r.  000000  to«J  .282095 
aCirdetothe  draturc  of  a  Circle,)  |  1 

Side  of  thc  inferibed  j  I 


c Diametral,  or  Circum-^  •  .  r 

3.  The  Proportion  oHlcribing.  /  r 

the  Qiiatlrat  S  >felf,  as  i  .ococco^ 

Ccircumfcrential  jt0  .  (. 


F  The  Proportion  of 
a  Circle  to  thc  Qua-- 
erat 


"Diametral  or  Circum-' 
)  feribing  < 

)  < 

^Circumferential, 


'1.273  240 /c'lV. 


>is  as  1  .cooooo  to< 


.565371  ferf 


having  thus  (in  thc  foregoing  Seftions)  preferibed  and  exemplified  thc  Method  for 
meafuring  of  all  forts  of  right  Lined  Figures,  regular  and  irregular;  as  alfo  of  Circles 
and  parts  of  Circles,  and  ot  Figures  Compounded  of  both,  and  that  by  three  fcveral 
jj’Mns,  viz.  Arithmetically  by  Decimals,  Artificially  by  Logarithms,  and  Inf  rument ally  by 
and  Compaffes  and  at  the  dole  thereof  laid  down  fcveral  Proportions  relating 
the  Square,  and  the  Circles  inferibed  and  Circumfcribcd  about  tiic  fame.  I  think 
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- - - - - Reader  with  fomc  other  ufcfull  and  dclcftablc  Pro- 

it  convenient  now  to  preient  y  and  the  Pernio,/,  and  of  their  Sides,  I)i- 

portions  relating  to  tile  c I ' 1 "  'lfo  \he  circles  inftriUed  within,  anil  ihofc  that  arc  cir- 
metres.  Diagonals,  &  <  •  ai  tjic  equilateral  Triangle  and  tne  Pentagon  being 

cumferibed  about  the  Tune  g  »  or  Platomk  Bodies;  of  which 

the  Sides  (or  Plains)  ot  the  Wve  k  ^  of  solids,  as  I  have  already 

i"«»*  ,)UC  t0  ',f0CCcd  aCC0'd‘n8  “  tl"S  1>rCrtrikJ 

Method.  j  fopil4tcr.il 'I  rititgk- 

•1  .,i  T,  ianrdc  A  E  It  K  the  Circmiifciibing  Circle,  C  V  D 

Hfturc  Let  ARE  be  nn  eqmUaaLT  .angle,:  ^  AV  ,imy  0  A  the  Ray 

XVI'  ^t'SSeS  ^h^CiK^lcribing,  and  OV  of  the  Infer, bed  Circle. 

Fir([  f„  ,hc  Litter  Proper, ion,,  or  ,hc  Proper, ion,  of  the  live,  in  ,l,c  Ordmu ,  or 

F^nlnr  Triple  A  E  K,  1  fay  that,  ,  r.577„v,.. 


f  Circumfcribing  AO 


Tl  c.t  4r  talented  OV.  |  ^ 

i.  The  Side  AE,  I  >  j 

or  A  K,  is  to^  And  fo  t0  thc  Diametre  or  Perpcndi-  f  as  i  to  ^  ^66o2^\(.^) 

the  Ray  of  the  s  tuiar  AV,  |  | 

Circle,  I 


And  vice  verft ,  thc  Perpendicular  AV, 
.  is  to  thc  Side  A  E  or  A  K, 


Csidc  A  E,  or  A  K, 

thc  Circum-  yRay  of  the  Inferibed  Circle  O  V, 

AO^is^o  the  ^And  confequently  to  the  Diametre 
Perpendicular  AV, 


Perpendicular  AV, 
Side  AE,  or  A  K, 


)  Ci.73205^3 

\  _  ,/o.s  Duph 

)  35  1  to  \  "  t 

rc>  A  (1.5 Srifej 

1  G-4^41 

C  AO.\  nc  .  to  V2-  S“y“> 


,$Snbfefjuialt<rA 


3  thcheinfmbcd)Ray  of  the  Circumfcribing  Circle  A  O.V  as  ,  to  -*. 2>  s“y“Pu 

to'tltc  OV’  15  Xnd  fo  to  the  Perpendicular,  or  l»a-\  ( 

f  metre,  AV,  J 

Whereby  it  appears  that  thc  Ray  (or  K.itlim')  of  the  Circumfcribing  or  containing 
Circle  is ;  of  thc  Perpendicular  of  the  Triangle  t  and  thc  Ray  ot  thc  inlcribed  Circle  is 
■  of  thc  fame. 

Secondly,  For  Snpcrfii.,1  Proper, ion,  in  ,bc  OrJmm  Tri.weh,  or  Proper, ion,  c/Sopcrf 
a,il  Dwienjions. 

^  c  ,,  rsidc,  7  is  tothe Triangle  it  J  .4330127 
1.  The  Square  of  thc  ^Diamctrc,]'  felf,  as  i  to  L  57735  Vq.  i  (-7$) 

Which  latter  is  the  fame  with  that  of  the  Side  to  thc  Ray  of  the  Circuiiifcribing  Circle. 

And  contrarily, 

2.  Thc  whole  Triangle  is  TSide,  7  as  ,  to  4'2,3°^I4/rl  * 
to  the  Square  of  its  7Hiamctre,A  c‘*73205 

And  fo  confequently, 

T1  TSidc,  7  is  to  thc  Side  of  the  Square  equal  J.^5^37  t 

3*  Thcl Diametre,  J  to  thc  Triangle,  as  i  to  i.j^Mfere. 

Hitherto  of  the  Linear  and  Superficial  Content  of  the  Ordinate  or  Equilateral  Tn 
angle.  Next,  jp  /> 
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II.  i'ur  the  !i'c  Proportions  in  the  Ordinate  or  Regular  Pentagon. 

let  ATICdS  be  an  Ordinate  (or  Equilateral)  Pentagon,  wliofe  Side  is  AH,  or  Figure 
j$C  ot.  AH  is  i  lie  Pei  pcndicular,  AG  is  thc  Ray,  Radius,  or  Semidiametre  of  thc  XVII. 
(iiuimfcribing  or  containing  Circle  ■,  G  I  I  the  Ray  of  the  inferibed  or  contained  Circle; 
aH  the  Perpendicular  ,  E  Li  thc  Diagonal  or  Subtenfe  of  the  Pentagonal  Angle  which 
dittah  the  Diamctie  or  Perpendicular  A  H,  by  extreme  and  mean  Proportion  in  the 

^°'n  Ki  rfl.  Of  thc  Linear  Dimenjions . 

rCircumfcribing  AGT  f  .8506s 

fRay  of  thc  Circle  A  I  I 

j  c, Inferibed  GH  .638 19 


The  Side  of 
Pern  Agon  A  Li, 
is  to  the 


rCircamfcribing  AG" 
fRay  of  the  Circle  P 

C Inferibed  GH 

j  r 

,  And  fo  to  the  Diametre  or  Perpendieu- 1 
I  lar  of  the  Vet  agon  A  H, 

j*  as  1  to  <' 

1  Diagonal,  or  Subtenfe  of  the  Pentagonal 
L  Angle  BE. 

l 

1.53884 

1.618034  ftri. 


rSidc  of  the  Pentagon  A  B,  -S 

r1,7557 

1,  Thc  Ray  of 
the  Ciremn- 

)Ray  of  thc  Inferibed  Circle  G  H,  ( 

p.809017 

feribing  Cir- 

\  r as  1 

t  to  s 

dc  AG,  is  to 

)(And  fo  thc  Pentagonal  Diametre  AH)l 

Ji. 809017 

thc 

/  \ 

V  Pentagonal  Diagonal  BE, 

L  1.9021 13 

rsidc  of  the  Pentagon  A  B  T 

r  1.453085 

3,  Thc  Ray  of  Ray  of  thc  Circumfcribing  Circle  A  G, 
the  Inferibed 


t.  2  3  6068  fere. 


me  iiiiLi iucu  j  L  as  1  to  £ 

Circle  G  H  i$1  (  And  fo  thc  Diametre  or  Perpendieu-  f  1 1  j 

to  the  hr  AH)  ‘  3 


^Diagonal  or  Hypotenufe  B  E, 
fSidc  A 13, 

("Circumfcribing  AG, 
Ray  of  the  Circle^ 

Thp  iy  clnfcribcd  G  H 

treof  theft0"  which  tw0  Clrcular  Rays  lt  is  com' 
«,!»»  AH  isi  l,oted  ) 

Pentagonal  Diagonal  B  E, 

Greater  Segment  or  Portion  F  H, 

L Lei ler  Segment  or  Portion  FA, 
f  Side  AB 

j  r  Circumfcribing  AG, 


L2.351 141 
f  .649839 
I  .552786 

I  *4472 1 


j.  as  i  to  «j 


Ray  of  thc  Circle^ 
?•  The  Diagonal  |  ( 

or  Hypotemifei 

15 E,  is  to  thc  Diametre  A  H, 


.Inferibed  G  H, 


j  Greater  Segment  thereof  F  H, 
.iLcfler  Segment  thereof  A  F, 


1.051462 
0.618034 
_  .3819661 

r  .618034 

•52573* 

.425325 

•95io$6 

.587785 

.363271 
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Ratmi  Mnmwwr - 

I  mals  is  I  I 

,.  The  Side  of  (jiferibed  Circle,  as  3  to  >  V  as  .  to  ^  .66666 

ls,i.  R%„.,l,cra,  which  i"  Decimals  is  I 

Inhmctrc,  as  a  to  3  {.1.50000 

[  ’  ‘which  in  Decimals  is  irrational,  «- J 

.Radi,,:  of  the  InferiM  arde,  as  5  to  c  .8oooo 

C  4  fcfc]inrart^  which  u  /  \ 

2.  The  Ray  °f\  irrational,  wi.  V  as  1  to  < 

the  Circum-  )  r  u  C  ) 

feribing  Cir-  V)iamctre  of  the  Vent  ago",  as  5  (.i  .80000 

clc  is  to  the  J  fn^rqnadriquinta^  which  in  Dccuna  \ 

(_  is  irrational,  viz,  J 


Secondly,  Of  the  Superficial  J) met f ions. 


<  r  1. 720477 


And  Contraviwife, 


(Side  A  It,  ?  ,  5»-J^|4 

J.  The  Rentas  it  fttf  k  W  the  |  Diametre 

And  fo,  ^  1.31157 

Th,r.  i“-  "•!—  «.  *  -  ’“M“ 

re  fagm  that  may  be ;  but  Kama :  hath  them  thus . 

rsidc  of  the  remagm  is  to  the  r,c"'  V"  i  t  666f; 

I  it  felf,  as  1  to  1  fub-fuper-bttertui ,  r 

1  decimally  defedive,  wt.  |  ^ 

*  ’  JlS(lUare  <  Diametre  of  the  Pentagon  s  to  the  Pen-  •  J 

0t  U,C  taaon  it  felf,  as  1  to??,  fttpcrjeptti-  j  Lo.74074° 

pat  tiens-vigtfm.  in  Decimals  excel-  J 
ib  live,  viz.  d 


2.  The  Pentagon 
it  felf  is  to  the 


.-Square  of  the  Side  thereof,  as  ■  to) 
\  T  ,  ptper-bitertia ,  decimally  excef-/ 
j  live,  viz.  \ 

c  ^Square  of  the  Diametre,  as  t  to^,  AH 

/  fuper-feptHpartiem-vigefinhts,  decimal- j 
L  ly  tlefedivc,  viz. 


And  10, 

r  1  29099  deficient. 

(•Side  >  is  to  the  Side  of  the  Penta-  >  ‘ 

The  Pentagonal**  >  „omi  Square,  as  1  to  £0  86066  redundant. 

CDiamctrej  *>  [ 
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r 't  tl'Cc  Proportions  fufTtcc  for  the  Lineal  and  Superficial  Menfnrations  of  the  Or- 
,  ilar,  and  Equilateral  Triangle,  and  Pentagon-,  and  fo  1  (hall  conclude  this 

r'-Vte  of  Linear  and  Superficial  Mcafurc  with  the  following  Theorem,  which  1  long 
line  received  of  my  honoured  Friend  Mr.  S.  Foftcr ,  fometime  Profellbr  of  A J}  tommy  in 
iujh ^College  in  l.mdw* 

T  H  E  O  R  E  M : 

jy  circumference  of  a  Circle  is  lefs  than  the  Perimetre  of  any  Ordinate  Polygdn 
that  C  ir  cum f  riles.  the  Circle ,  but  greater  than  the  Diametre  of  any  Ordinate 
Polygon  infer M  within  the  Circle . 

Wmon.-TW.  Aik  Cl’.E  is  lefs  than  DBF,  greater  than  COE  i  that  is,  lefs  than  Figure 
JL  'the  Tangent  of  the  Ark,  greater  than  the  Subtenfe.  X  VIII- 

Dmonftramn.  i.  Greater  than  the  Subtenfe,  becaufe  between  the  two  Points  C 
and  E,  the  Subtenfe  CG  E  is  (hotter  than  any  other  curved  Line  ^  and  therefore,  than 
the  Ark  C  B  E  drawn  through  the  fame  terms,  per  Defn.  4.  Eucl.  1 . 

2  Lefs  than  the  Tangent  DF  ;  for  by  that  which  Archimedes  proves  in  his  firlt  Pro- 
nolition  of  the  Quatraturc  of  a  Circle,  a,  Triangle  whofe  Side  is  AC,  whofe  Bafe  is 
equal  to  the  Ark  C  B  E,  will  he  equal  to  the  Scttor  C  B  E  A.  But  the  Triangle,  whofe 
Side  or  Altitude  is  A  B,  equal  to  AC,  and  whofe  Bafe  is  the  Tangent  DBF,  is  greater 
than  the  forenamed  Senior  by  the  exterior  Figure  CBEFD,  and  yet  the  Altitude  (or 
Rdm)  ABor  AC  is  in  both  equal:  Therefore  it  will  follow,  that  DF  is  greater 
than  the  Ark  C  B  E.  Which  Was  to  be  demonftrated. 


SECT.  11. 

Of  SOLIDS. 

I.  to  fnd  the  Craffitude  or  Solid  Content  of  a  Cube. 

LET  ABCDEFG  be  a  Cube,  whofe  Side  A  B,  c ire.  let  be  5  Foot,  (or  5  of  any  figure 
other  mealuie,)  to  find  the  Solid  Content  thereof,  this  is  the  1. 

RULE. 

Multiply  the  Side  of  the  Cube  in  it  fclf,  and  that  ProdttU  multiply  again  by  the  Side  of 
the  Cube ;  this  l aft  Product  ( hall  be  the  Craffttude,  or  Solid  Content  of  the  Cube. 

1 .  Arithmetically. 

Thus  5  (the  Side)  multiplied  in  5,  produceth  25,  this  25  multiplied  again  by  5, 
produceth  125,  and  fo  many  Cubical,  or  Solid  Feet,  (if  meafured  by  Feet)  are  contain¬ 
ed  therein. 

2.  By  Logarithms. 

The  Logarithm  of  5  (the  Side)  is - - - - - 0  •  <5  9  8  9  7  o  o 

Which  multiplied  by  3,  (or  fet  down  3  times  and  added)  produceth — 2  .  o  9  6  9  1  o  o 
The  Logarithm  of  125,  which  is  the  Solid  Content  of  the  Cube. 

3.  Inftrumentally. 

Extend  the  Coni  pa  Acs  from  1  to  5,  the  fame  extent  will  reach  from  5  to  25,  and 
the  fame  extent  will  reach  from  25  to  125  ;  which  is  the  Solid  (Jontent  of  the  Cube  as 
before. 

In  this  manner  if  the  lido  of  a  given  Cube  were  25.75  Inches,  and  the  Solidity  were 
required. 

1.  Arithmetically. 

25.75  multiplied  by  25.75,  produceth  663.0625,  and  that  multiplied  again  by 
25-75}  produceth  17073.85  Inches  for  the  Solidity  of  the  Cube. 

2.  By  Logarithms. 

The  Logarithm  of  25.75  (the  S'^c)  is - * - 1  •  4  1  0  7  7  7  1 

Which  multiplied  by  3,  produceth — - - - - -  2  3  2  3  3  1  6 

Which  is  the  Logarithm  of  17073.85 ;  for  the  Charafterillick  of  the  Logarithm  be- 
'nS  4>  denotes  the  Integer  Number  to  confilt  of  5  Places,  and  fo  the  Solidity  is 
*7273.35. 


Tt  2 


3.  fnftrtt . 
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— - -  “  ’  ~  "  3.  In  ft  rumen  tally. 

L  „  (  ...  win  reach  from  25.75*  to  66 3.06,  and  from  653.05, 

toT7073  C  asbcforc.  But  theft  great  Numbers  are  not  fit  to  be  applyed  to  lnfha. 
mental  Practices. 

H  To  fi»J  the  Solidity  of  a  Parallclipipcdon,  or  {long,  C"k.) 

L'  i?t  HKI  MNOPbca  PnrMipipcdm,  whole  Side  of  the  Square  at  the  end 
LH0  &c.J  is  9,  and  the  length  thereof  H  K,  wc.  is  15  and  a  half,  (or  15.5)  l0 

find  the  Solidity  whereof  this  is  the  RV[  E_ 

APultiplv  the  Side  of  the  Sf'Urc  o'  'be  end  imo  it  fdf,  ond  'hot  PM  by  ,he  h,g'h,'bc 
.AritbM. 

..  w„i„  „  t, hc  fide)  bv  9,  the  Produft  will  be  81,  which  multipli  d  by  15.5  (the 

The  logarithm  of  9  (the  Side)  is-  _ _ _ o’.  954142! 

Scl^an'nmrfTy.y  fthe  length)— - “-Llii t§|iIZ 

The  Logarithm  of  . 255  S  (“>'  3 '  ° 9  7 

The  extent  from  .  to  9,  will  reach  from  9  to  8.  and  thc  extent  from  81  to  i,  (hall 
reachfrom  .  forward  to  u55-1  for  the  Solidity  as  before. 

III.  To  find  the  Solidity  of  an  Oblong  Paralidipipedon. 

Ill  rhor  an  Oblonr  Parallelipipedon,  wliofe  end  is  a  Parallelogram,  whofc  length  and 
vf^drl!  are  not  edual.  as  the  'Oblong  PoraUelipipcdon  1>  Q.R  S  T  V  X,  whofe  fidcs 
aL  tbhre^d\ve  vT3%nd  V  T  5,  and  Ac  length  K  Q,  zz  5-  To  find  the  Solidity 
of  fuch  a  Piece,  this  is  the  ^LT 

Multiply  the  lenrtb  of 'be  fide  ot  'he  end  by  tht  bnad'b  'hereof  ond  'ho'  ProduCl  mul¬ 
tiply  ooain  by  'lie  length,  'he  Injl  ProduCl  pit'll give  'lie  Solidity. 

"  1.  Arithmetically. 

Uvatnplt :  Multiply  V  T  5  the  length  at  the  end.  by  V  P  3  the  breadth  at  the  end, 
the  Produft  will  be  1  5,  which  multiplied  by  RQ.zz.5,  thc  length  produceth  337-5. 

fot  the  Solidity.  2.  By  r.ogari'h,„, 

Thc  Logarithm  of  5  (the  length)  is  °‘^!??7?! 

Thc  Logarithm  of  3  (the  breadth)  is  — — •  - 

The  Logarithm  of  22.5  (the  whole  length)  is - 

_ _  _ _ .  _ _ _ 2  . 5282737 

ThWldch1isthc  Logarithm  of  337-5*  the  Solidity  of  the  Parallelipipedon,  as  before. 

3.  Injlmmcntally. 

The  extent  of  thc  Compares  from  1  105,  will  reach  thc  fame  way  from  3  to  15, 
and  the  extent  from  1  to  15,  will  reach  from  22.5  to  337-5*  the  Solidity. 

IV.  To  find  the  Solidity  of  a  fq tuned  Stone  or  piece  of  Timber,  whofe  end  is  0  re¬ 
gular  Polygon,  of  5',  6,  8,  or  9  equal  Sides. 
r.  „  „  f  fT  ABCDEFGH  K,  be  a  Squared  piece  of  Stone  or  Timber  of  7  Sides,  each 
F,^rc  L  side  being  4.5,  and  the  length  thereof  41.  To  find  the  Solidity  of  fuch  a  piece, 

this  is  the  rvLE 

Find 'he  Area  or  Superficial  content  of 'he  Polygon  o'  'he  end  (by  'he  VhJfrr^jj 
which  hud,  multiply  'In"  Area  by  'he  length  of  the  piece,  ond  'ho'  ProduCl  Jin'll  « 
Solidity. 

I.  Arithmetically.  . 

Example:  In  this  piece  of  7  Sides,  each  Side  being  4.53  I  find  the  Perpen  jcu 
S  O  to  be  4.67,  and  the  half  Pcrimetre  of  the  Polygon  to  be  1 5  75*  wljlch  ™ul“P  r 
together  produce  73.5525  *  and  this  Produft  again  multiplied  by  the  lengtn,  uuu 
DH  18,  produceth  i325-94»  for  the  Solidity.  2  jy 
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2.  By  Logarithms . 

The  Logarithm  of  4.67,  (the  Perpendicular)  is - - - — o  .  6  6  9  3  169 

TheLoga.ithm  of  15  75  (half  the  Pcrimetre)  is - * - 1  -  1 97 2  So  5 

The  Logarithm  of  18  (the  Length)  is- - - - - - ~1j2JA2J±5 

Their  Siimm - * - “  7“  ~77~  "”',’”77  7  ~  3  *  1  2  1  8  6  9  9 

Which  is  thc  Logarithm  of  1  324  /«*,  which  is  the  Solidity. 

3.  Iuftrumcntally.  * 

Fvrcnd  thc  Com  pi  Acs  from  1  to  4.67,  (the  Perpendicular)  that  extent  will  reach 
from  1  x  75  (the  half  of  thc  Pcrimetre)  to  73.55*  and  thc  extent  from  1  to  73.55, 
will  reach  from  73-55  w  1324  the  Solidity  of  the  piece  as  before. 

V  f0  find  the  Solid  Content  of  a  Prifme. 

r  FT  ABCEHObea  Prifme,  to  find  thc  Solidity  whereof  this  is  the  Figure 

1  f  RVLE.  V. 

Multiply  the  Area  of  the  Bafe  by  thc  length ,  that  ProdiiU  fall  be  the  Solidity  of  the 

1 .  Arithmetically. 

r w„pic:  In  this  Prifme,  whofe  Sides  of  the  Triangular  Bafc  BE,  &c.  is  18,  firft 
rtwthc  ith  or  5th  beforegoing)  find  thc  Area  of  the  Triangle  BCE,  (which  is  equal 
to  AO  H  rhe  other  end  of  the  Prifme)  140.3,  which  multiply  by  the  length  OC, 
equal  to  AB,  the  length  72,  the  Produft  will  be  10101.6,  the  Solidity  of  the 

Prifme. 

2.  By  Logarithms. 

The  Logarithm  of  140.3,  (the  Area  of  B  C  E)  is - - - - - 1  •  1  4  7  0  5  7  7 

The  Area  of  O  C  or  A  B  72,  (thc  length)  is - - - - -r  .8  57  3  3JJ 

Which  is  thc  Logarithm  of  10101.6,  the  Solidity  of  the  Prifme  ABC  E HO,  as 

^°rC'  3.  Inftrumentally. 

Thc  extent  of  thc 'Compafics  from  1  to  140.3,  (the  Area  of  the  Bafc)  will  reach 
(the fame  way)  from  72  (the  length  O  C)  to  10101.5,  the  Solidity. 

VI.  To  find  the  Solidity  of  a  Pyramis. 


T  FT  ABCDE  be  a  Quadvantal  Pyramis ,  (for  a  Pyramis  is  denominated  from  the  pjglirc 
h  Number  of  the  equal  Sides  of  the  Bafe  thereof,  as  here  four  i  and  therefore  Qua-  VIt 

drantal  or  Quadrilateral,)  whofe  Solidity  is  required,  to  find  which  Solidity  this  is 
M  RVLE. 

Thc  Area  of  the  Bafe  BCDE  (found  by  the  firft  hereof)  multiplied  by  one  third  parr  of 
the  Altitude,  giveth  the  Solid  Content.  - 

1.  Arithmetically. 

Example:  Let  the  lidcs  of  thc  Bafc -of  thc  Pyramis,  BC  CD*6>  .bc‘&  a,  Dtbe 
height  thereof  A  E  540  :  Firft,  multiply  18  (thc  Side  of  the  Bafe)  in  1 :  felf,  the  Pro- 
duft  will  be  324,  (for  the  Superficial  Content  of  the  Bale,)  which 
gain  multiplied  by  180,  (one  third  part  of  540,  the  height  A  E,)  the  Produft  will 
he  58320 ;  for  thc  Solid  Content  of  thc  Pyramis. 

1  2.  By  Logarithms . 

The  Logarithm  of  334,  (the  Area  of  the  Bafc.  B  C  D  E)  is  - 

The  Logarithm  of  180,  (one  third  part  of  540,  the  Altitude)  is- ■  _T5 , 13  Jjj. 

Their  Summ - — - - - -  VAA'v  "4a1iVdf  7al 

Which  is  thc  Logarithm  of  58320,  the  Solidity  of  the  Pyramis  ABCDE,  as 

before. 

3.  In  liniment  ally. 

Extend  thc  Compafics  from  1  to  324,  (the  Ar\a  sof  the  Ba^  the  fame  extent  will 
reach  from  180  (one  third  part  of  540  the  Altitude,)  1058320,  the  Solid  content 
the  Pyramis. 

VIE  To  find  the  Solid  Content  of  Cone. 

THE  finding  of  thc  Solid  Content  of  a  Cone,  diflercth  nothing  from  the  finding  of 
that  of  a  Pynwns,  and  the  Figures  themfelves  differ  only  in  this,  that  thc  Bali. 
ofaCowe  is  (always)  a  Circle,  and  the  Bafc  of  a  Pyramis  is.  (always)  cither  an  c(fin*a‘ 
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- or  a  regular  of  any  Number  of  equal  Sides,  as  5)  6, 

7, 8,?r  and  to  fiVid  the  Solidity  of  fuch.  C«*.  this  is  the 

MMply  the  Area  or  Cmm  of  'be  Circular  Safe  by  cm  third  part  of , he  height  of  ,h, 
Cone;  ibe  Produtl  Jltall  be  the  Solid  Coat  on  of the  Cone. 

^ *  l.  Arithmetically. 

r.  Tv/itnblp  ■  1  ct  O  X  Y  S  be  a  Cone,  whofe  Bafe  X  Y  S  (found  by  the  firft  or  fourth 

Figure  Lx  amp  •  -  H.  r\  iet  \>Q  346.5,  and  the  height  thereof  O  X  or  OS  540,  mul- 

VM-  ^  by4 ,  80,  (one  third  fart  of  the  Altitude  O  S,)  the  Pro. 

^Ue623,o,  forthe Solidity  ofthe^ 

TWhi"  Logarithm  of  62370,  *c  C- 

The  extent  of  the  Compaffes  from  i,  to  346.5.  will  reach  from  .801062370. 

VIII.  To  find  the  Solid  Content  of  a  Segment,  or  Fruftum  of  a  Pyramis  or  Cone. 

Top  i.viift-iim  of  a  Pyramis  or  Com,  is  when  the  fmallcr  end  thereof  next  the  Verti¬ 
cal  p£  is  cut  off  parallel  to  the  Bafe,  and  in  this  form  are  moll  fquared  Tin,- 
her  TcsorrondThubcr  growing,  and  ft, eh  is  the  Fruftnm  of  the  f^RSTV, 

B  C  DE,  (Figure  VI.)  whofe  Solidity  let^  be^rcqmred,  and  to  find  the  fame  this  is 

Multiply  the  Areas  at  the  two  ends  one  into  the  other,  and  find  the  Square Root  of  that 
ProLl  s  then  add  the  two  Square,  and  1  hi.  Root  toother,  and  multiply  thetr  Sum  by 
one  third  Part  of  the  altitude,  the  Produtl  fltall  be  the  Sol, day  of  the  Fruftum. 

1.  Arithmetically. 

trample.  The  Square  of  the  Bafe  BCDE  is  324.  and  the  Square  of  the  lefler  Bafe, 
R  s  T  V  ftlie  Side  being  12,)  is  144;  thefe  two  Squares  multiplied  together  produce 
a66«S  the  Square  Root  whereof  is  2,6;  add  thefe  three  together  (viz..  .44,  216, 
and  124,)  their  Summ  will  be  68+;  which  multiply  by  60  (one  third  part  of  ,20 
the  Altitude  of  the  Fru/lum  R  S  T  V,  BCDE,)  the  Product  will  bc4io4o4,  which  is 

the  Solid  Content  of  the  Fruftum  R  S  T  V ,  B  C  D  E. 

(  2.  By  Logarithms. 

The  Logarithm  of  ( the  Square  B C  D  E)'324  >*  \  •  5  [  “  5  4  5  ° 

The  Logarithm  of  (the  Square  R  S  T  V)  i44  is - ~  V.1 

The  Summ - - - "  .”4344537 

The  half  Summ - — — - -  2.3  344537 

Which  is  the  Logarithm  of  the  Root  216.  • 

The  Logarithm  of  the  Summ  of  the  three  Squares  69+  is - - - 2. 83  5  °  5 «  ‘ 

The  Logarithm  of  60  (one  third  part  of  the  luglrtli)  is ; - ’lilliilii 

T  WhlchU  the  Logarithm  of4io4o,  which  is  the  Solid  Content  of  the  Prtipa,  as 

before.  r  . 

3.  inurnment  ally.  , 

Fvfpml  the  ComDafles  from  i  to  324,  (the  greater  Square  B  C  D  E  )  the  fame  extent 
Wih  read,  fton^fcthc  Ur  SquareW^V)  to  Ad  3  the  half  diftanretoeea 
.  and  46656  will  fall  upon  the  Line  at  216;  thefe  three  (324,  V  ’„  44Aii  s™m) 
ded  together  make  6845  wherefore  extend  the  Compafles  Iron,  1  to  684,  (the  Sum™,) 
and  that  extent  will  reach  from  60  (one  third  of  the  highth)  to  4.0+0,  the  Solidity 
of  the  Lrufum. 

IX.  To  find  the  Solid  Content  of  a  Cylinder. 

Figure  J^ET  ABCD  be  a  Cylinder  whofe  Sol  ^Content  is  required,  to  find  winch  this 

7k  Area  of  the  Bafe  multiplied  by  the  highth  ( or  length)  produced)  the  Solid  Content. 

I.  Arithmetically.  r  . 

Example :  Lcfthc  Diamctre  of  the  Cylinder  AB  be  7.0,  then  will  t he  Area  ot  « 
Circle  be  found  to  be  3S.5  i  and  let  tlie  highth  thereof  AC  or  B  D,  equal  to  ^ 
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■ - multiply  38.5  the  rhea,  hy  12.00  the  highth,  the  Produd  will  be  +62,  for  the 

^(yol  the  Cylinder  A  BCD.  ^ 

The  Logarithm  of  38.5  the  Jrea  ofthe  ILIe,- is— -- _ 1  \l  ®  l  j  g  °  l 

TiiC  Logarithm  oi  ,2,  the  Highth,  is—- _ _ dl.J+o+Vp 

^Stthel^ithm  of+62,  thescdidityi Jhe  Cylinder. 

tehtlK  SoTidhy  of3n  tAdiudcrfoundby  the ;  Circle ;  at  the 

] 11  the  length  given  ;  but  if  the  Circumference  and  the  Length  Were  given,  the 

is  22  fri,  then  will  the .Area 
.^'"circle  be  (bund  to  be  38.5,  and  that  multiplied  by  12  the  Length,  produced, 

®62)  for  the  Solidity  as  before. 

X  The  Axis  (or  nhmetre)  of  a  Sphere  (or  dole)  king  given,  to  find  the  Su * 
perficitil  Content  thereof. 

r  ETACBl)  he  a  Sphere  whofe  Diainctrcis  given,  and  the  Superficial  Content  is  Figure 
It  required,  which  to  find  this  is  the^  ^  ^ 

mll  the  Square  of  the  IP, ante, re  (alwlyfh  355,  f  >h‘»  M  *  ‘  ’ 

,(,C  Ouot  icnt  l hall  be  the  Super  fetal  Content  of  the  Sphere. 

—  1.  Arithmetically.  _  „ 

.  in  Hie  Snlicrc  (Fi<r- IX.)  whole  Diamctre  A  B  is  21.  Firft  multiply 

Extwiple:  In  the  fK10!.  Q i,^ ju£t  will  be  44i  i  which  multiply  again  by  «5i  and 

!  ;clSl^c  AC^B uT 

j  The  Logarithm  of  A  B,  the  Diamctre  _ ._  ,  ’  \  \  2  2  1  9  2 

|  The  Siimn^iTthcTo^ithm  of  4+ 1 ,  the  Square  of  toMs,——*'****)*  5 

I  To  which  add  the  Logarithm  of  35  *««..— _  .7^666% 

;  Their  Summ — — —  7  7  _ _ _ _ _ _ _ — ■  2.0530784 

i  From  which  lubtract  the  Logarithm  of  1 1 3  _ _ _ -p— Tj^STi 

:  T\Vhicha!s  tiic  Logarithm  of  1385-44,  the  Superficies  of  the  Globe,  orSphcre. 

1  3.  Jnfimmentally. 

:  "" 

:  the  Sphere  A  C  B  D. 

|  XI.  The  Axis  of  a  Sphere  Icing  given,  to  fins!  the  Solid  Content  of  the  fame  Globe, 
or  Sphere.  , 

TN  the  foiememioncd  Globe,  or  Sphere  AC  B  D,  whofe  jtei,  A  B  is  2 ,,  let  its  Sol,- 
1  dity  be  required  ;  to  attain  which  this  is  the 

Si  hen,  or  (jlobe.  . 

'  1.  Arithmetically.  .  ,  .  . 

_  ,  ,  r  1  .  r  ,,n  critt  IX  ^  the  Axis  is  2 1,  which  nfnilti plica  in  it 

Example :  In  the  Sphere  A  C  h  D,  (1  ig-  [M  tn  tnnlrinlied  a^ain  by  21, 

fclf  prodiKcth  44 1 7  (which  is  Square  ol  the ' x  an(1  {his  Cube  Number 
the  Product  will  be  9261,  (which  is  the  Cube  ol  ' ’ (j  Ouoti- 

multiplied  1,.'  355,  prodiiceth  3287655  1  which  Nun be,  div  ded  by  6  ,S  ih, .hi 
cm  will  he  1),  for  the  Solid  Content  ot  the  Sphere,  or  Globe,  A  C  fa  D, 
dxis  A  B  is  2 1 . 


1.5854607 
1  .  o  7  9, 1  8  1  2 
2 . 6  6  4  6  4  1  9 


-l  .32221  9j2 

”2.64443^  5 
-2  .  5  5^  2  2  s  3 

-5.1946668 

•2.053  0784 
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.  9666  579 

8  3 

•  5i688?I 


-2.83  t  a  1 


9? 


2.  #y  Logarithms 

The  Logarithm  of  9261  (the  Clibcot  21,  the  Axis  AB,)  is 

The  Logarithm  of  3  55  >s - -  * 

Their  Summ  is- - - - — - -  ~  “7  “ 

From  which  Summ  fubtraft  the  Logarithm  of  678  _ 

The  Remainder  is— — — — - ■'"““’““TT 7?  77 77  3  * 6  y  5  6  5  6  5 

Which  is  the  Logarithm  of  4849.0$  Ms  the  Solid  Content  of  the  Shpcrc,  or  Globe, 

ACBD.  ,  .  .. 

3.  I njt  rumen  tally. 

The  extent  of  the  Compares  from  1  to  3  55  (  the  Proportional  Number  for  the  Cir¬ 
cumference  of  a  Circle,)  will  reach  from  9261  (the  Cube  of  the  Axis  21)  to  4849.0$, 
the  Solid  Content  of  the  Sphere. 


XII.  The  Superficial  Content  of  a  Sphere  leing  given,  to  find  the  Axis. 

IN  the  fore-mentioned  Sphere  A  CBD,  (Fig.  IX.)  whofe  Area ,  or  Superficial  Con- 
tent  is  138  s  44,  let  the  Axis  be  required  3  to  find  which  this  is  the 
RV  L  E: 

Multiply  the  Superficial  Content  by  113  ( always ,  J  and  divide  that  Froddt  (always)  by 
3  $5,  and  the  Square  Root  of  the  Quotient  fihall  be  the  length  of  the  Axis. 

1 .  Arithmetically. 

Example :  In  the  Sphere  AC  B  D,  whofe  Superficial  Content  is  1385.44,  this  mul¬ 
tiplied  by  113,  (the  proportional  Number  for  the  Axis,  or  Diametre,)  the  Produft 
will  be  156550.2  ;  which  Number  being  divided  by  355,  (the  Proportional  Number 
for  the  Circumference  of  a  Sphere,)  the  Quotient  will  be  44°-986  defective ,  (i.e.  441,) 
whofe  Square  Root  is  2 1,  for  the  length  of  the  Axis  of  the  Sphere  A  B. 

2.  By  Logarithms. 

The  Logarithm  of  1 1 3  is - — - - - 2.0530784 

The  Logarithm  of  1385.4  (the  Area)  is-^ - * - —  3  •  1  4  1  5  7  52 

Their  Summ - - - - - ; - - - - - 5  •  1  94 6  5  3^ 

From  which  fubrradt  the  Logarithm  of  355 - - - - — — • — -2.5502283 

The  Remainder, - — — ■ — - — - - - 1  • 6  4  4  4  2  5  3 

The  half  whereof  is - - - ■ - - - ‘  .3222126 

Which  is  the  Logarithm  of  21,  the  Length  of  the  Axis ,  or  Diametre  of  the  Sphere. 

3.  Infirnmentally. 

The  extent  from  355  to  1 1 3  will  reach  the  fame  way,  from  1385.41  t0  441 3  and  half 
the  diltancc  between  1  and  44 1,  will  reach  from  1  to  21,  the  Length  of  the  Axis  AB. 


XIII.  The  Solidity  of  a  Globe  or  Sphere  king  given,  to  find  the  Diametre ,  or 
Axis. 

IN  the  Sphere  A C  B  D,  (Fig.  IX.)  whofe  Solid  Content  is  4849.05,  and  let  the 
Length  of  the  Axis  thereof  be  required  3  to  find  which  this  is  the 
RVLE:  _ 

Multiply  the  Solidity  ( always )  by  678,  ( the  proportional  Number  for  a  Circle's  Diamttrt , 
vi/.  1 13,  multiplied  bji  6,)  and  that  Produft  divide  (always)  by  355,  (the  proportional 
Number  for  a  C hell's  (or  Sphere's)  Cirmnftrtncc ,)  the  Cube  Root  of  that  Quotient 
JhaU give  the  Length  of  the  Axis. 

1.  Arithmetically. 

Example :  In  the  Sphere  A  C  B  D,  whofe  Solidity  is  4849.0$  f  >G  this  Solidity  multi¬ 
plied  by  678,  produccth  328766^3  and  this  Prodndt  divided  by  3$$>  the  Quotient 

will  be  9261,  whofe  Cube  Root  being  extradled,  will  be  found  to  be  2 1,  for  the  .An 

required. 

2.  By  Logarithms . 

The  Logarithm  of  678  is  —  * - - - - - - - -  2.83  12297 

The  Logarithm  of  4849.05  (the  Solidity)  is - -3.68  5  6  969 

Their  Summ  is — — * - - - <5  .  5  1  6  9  2  6  6 

From  which  fubtrudl  the  Logarithm  of  3 55,  — ■ - - - * - 2  .  5  $  0  %  2  8  3 

The  Remainder  is - - - - - — - ■ —  3.966698  3 

One  third  part  whereof  is - - —  1.3222327 

Which  is  the  Logarithm  of  21  (near,)  for  the  Length  of  the  Axis  of  the  Sphere. 

3.  bfinu 
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3.  Infirumentally. 

Extend  the  Comprtlles  from  3*5  to  678,  the  fame  extent  will  reach  the  fame  way 
from  4849.05  to  926 1  i  <>nd  the  diftance  from  1  to  916 1,  being  divided  into  three  equal 
pails  upon  the  tine,  one  of  them  will  reach  from  1  t0  2i,  for  the  length  of  the  Axis 

A  Vrotii  wlmr  hath  hitherto  been  delivered  concerning  the  Menfuration  of  Circles  and 
Sphere?,  may  be  gathered  (in  the  Sphere)  thefc  excellent  proportional 

COROLLARIES. 


f  Periphery  of  the  greateft  Circle,  dr  contra ,  is  the  fame  with  that  of 
I  the  Diametre  of  a  Circle  to  the  Circumference,  &  contra . 


I- 

The  Proportion 
of  the  Axis  or' 
Diametre  of  a 


Side  of  the  Cube,  equal  to  the  Sphere,  T 
(which  is  properly  the  Cubing  of  the  | 
Globe,  or  Sphere,)  I 


Sphere  to  the 


Side  of  the  Quadrat,  equal*  to  the  con¬ 
vex  Spherical  Superficies ,  (which  is 
I  properly  the  Squaring  of  the  Sphe- 
L  rical,) 


is 

as  1  to 


.806040 


1.772454 /^V. 


II. 

The  Proportion 
of  the  greatefl 
Circumference 
is  to  the 


rSide  of  the  Cube,  equal  to  the  Sphere,-. 
V  (which  may  alfo  be  termed  the  Cu- J 
j  bing  of  the  Sphere,)  ( 

Iside  of  the  Quadrat,  cqilal  to  the  con-f 
(  vex  Superficies ,  ( which  may  be  ter-\ 
med  the  Squaring  of  the  Spherical.  J 


as  1  to 


.256556 


.564189 


III.  r ✓/via  ot  Diametre,  p  C- 5235PP 

The  Proportion  of  ^  Sto  the  Sphere  it  fclf,  is  as  1  to<* 

theCubeofthe  cGrcatefl;Periphery,ji  C  .016887/^ 

On  the  contrary, 

IV.  CAxis,  or  Diametre,.)  C  1.909859 

The  Proportion  of  the  whole*'  £*>is  as  1  to 

Sphere  to  the  Cube  of  the  cGreatefl  Periphery,  j  CS9-2 1 762<* 

V.  (“Diametre  the whole^.H1 59  7the  fame^Diam.  toCif- 

TheProportionofthc^  ^Superficies, is>  Swiththatx  cumferciicc. 

Quadrat  of  the  c  Periphery^  as  1  to  ^0.3183  i/er*  >5  of  the  cCirc.toDiam. 


VI. 

The  Proportion 
of  the  whole 
Superficies  of  a  \ 
Sphere,  to  the  J 


Wratofth  e(pcrjpllery 


/-Giametrc,  -x 

J  C  »s 

S 


r-Periphcrical  Quadrat  to  the  whole 
\  Superficies  (  or  of  the  Circumfc- 
the  fame  will,)  rencc  to  the  Diametre.) 

that  ol  tile  ^Diametral  Quadrat  to  the  whole  Sii- 
/  perficies ,  (  or  of  the  Diametre  to 
v.  the  Circumference.) 


XIV.  The  Side  of  an  ere  ft  Cone,  and  the  Diametre  of  the  Bafe  being  given,  to 
find  the  Area  or  Superficial  content  thereof. 

I  ET  A  B  C  be  an  ereft  Cone,  whofe  Side  A  B?  or  A  C  is  1 8,  and  the  Diametre  of  its  Figure 
Bafc  BC  is  12,  and  the  Superficies  thereof  is  required  \  to  find  which  this  is  the  X. 
RVLE: 

Multiply  the  Side  of  the  Cone  by  half  the  Diametre  at  the  Bafe ,  and  that  Product  multiply 
(always)  by  3  5  5,  which  Jecotid  Prodiitt  divide  by  113,  the  Quotient  fit  all  be  the  Super - 
filial  Content. 
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" - -  i.  Arithmetically .  . 

a  virfV  multiply  the  Side  of  the  Cone  AB18,  into 
Example •  In  the  Cone  ABC.1  .  *  which  produtWlivide by  nj,  and  the 

half  the  We  BC  6,  the  Pjod»a»  ‘ 1 ’^Content  of  the  Cone  ABC. 

Quotient  will  be  339-*9,  tor  the Sl  Pe  u/'  „uhm. 

'  - - 2.-0  3  3  4  *37 

The  Logarithm  of  108  is  _ _ _ _ _ — - —  *  .  5  5 02  2  8j 

The  Logarithm  of  355  ls  _ _ _ _ _ _ _ 4  -  5  8  3  6  5  2  0 

Their  Summ  is - -  7  ,  .0  - _ -* _ _ _ _ _ * —  2.  .0  5  30784 

From  which  fubtradt  the  Logari  ^ _  _ _ , _ _ _ .  2.5305736 

whid‘ isthc  Supcrlidal  C°ntCnt  °f  thC  C°nc 

“re  multiplied  in  the  Side;  to  339^9,  for  the  Super- 
ficial  Content  of  the  Cone  ABC. 


,  •  /  /  r  Cane  and  the  Diamctre  at  the  Bafe  there * 

xv-  n,x.:g s'  <**  «•  , ,  r 

Tor",dwhicluhisistk 

AMV,  »>t DU***  it, i.  m 

„  ,  P.  V  V  dEFG  whofe  Diametre  E  F  is  it.  this  multi- 

Example  •  In  the  Cone  (F'gX.)  ?  .,|jcl|  b  6  f0nc  third  part  ol  the  Ami 

plied  in  it  felf,  produteth  '44i  w|u  '“*d  prodyu£l  multiply  again  by  355.  and 

678.58,  for  the  Solidity  of  the  Cone  l)^I^.fcwt _ _ ^ 

The  Logarithm  of  355 's "  7  ‘  '  _ _ _ - —  2.9  3_6  5137 

The  Logarithm  of  864  is -  _ ,  JV" _ . _ .—"“fTiS  67420 

Their  Summ  is - —  7  “  ~  _ _ _ 2.6551384 

From  which  Submit  the  Logarithm  of  45*, - — 

f  ,fom 

Axhj  to  678.58,  which  is  the  Cones  Solidity. 


XVI.  The  Side  oft,  right  Cylinder,  and  the  Diametre  of  the  Bafe  king  given,  to 
find  the  Solid  Content  thereof. 

T  FT  K  lM  be  a  right  Cylinder,  whofe  Side,  Axis,  or  Height,  is  12,  and  whole :  w 
Figure  LLI„fctrc  at  the  Bafe  is  7,  and  let  the  Solid  Content  thereof  be  required.  1 0 

Until  the  Quotient  five  the  Solidity  of  the  Cylinder . 

1  .Arithmetically.  r^nhe?. 

£SS«*S^|i5§sS» 

(the  Proportional  Number  for  the  Circumference  of  a  Orel  ,)  *  j  the 

be  ioS7ioh  this  Produd  mult  be  (always)  divided  by  452, ^  which  1  ,  by  11s, 
ProporT ional  Number  for  the  Diametre  of  a  Circle,  multiplied  by  4,  )  and  the  C. 
tient  will  give  461.814,  lot  the  Solidity  ol  the  Cylinder.  B> 
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’’’’  2.  By  Logarithm*. 

The  Logarithm  of  3  5  5  * - - -  '  .  ~  \  '  11  °Q  !!  \ 

The  Logaiithm  °t  588  is  —  -  _ ^ _ 

Jrom  wS ibbmft  the  Logarithm  of 452 - 

TWhkhTLhe  Logaiithm  of  46 1 .8 1 4,  and  that  is  the  Solidity  of  the  Cylinder  K  L  M. 
w  3.  Itiflnunentally. 

uvtpnd  the  Compnfles  from  45*  10  355,  that  extent  will  reach  the  fame  way  from 
jSSto  46,-81,  the  Solidity  of  the  Cylinder  KLM. 

XVII  the  Axis  and  Periphery  of  a  right  Cylinder  given ,  to  find  the  Solid 
Content . 

I  ET  the  cylinder  Kl.M  (Fig.  IX.)  be  given,  whofe  Circumference  L.N MO  is  Figdrd 
L  21.99',  he.  and  whofe  Axis  KO  is  12,  and  the  Solidity  thereof  is  required;  IX. 

which  to  find’ this  is  the  RVLE: 

Msiplv  Ihe  Circumference  in  it  felf,  and  die  ProduB  thereof  mnliiply  by  she  Axis,  and 
ih/tl’rodull  again  (always)  by  1 1 3  i  which  ProdnB  divide  (always)  by  1420,  and 
il/.u  Quotient  will  give  the  Solidity. . 

1.  Arithmetically. 

txmtle:  The  Circumference  of  the  Cylinder  OL  N  M  is  21.99.  eFc.  which  multi, 
nlinl  in  it  fell'  produccth  483.51S,  &c.  that  Produft  being  multiplied  again  by  12,  (the 
IT  k  o;  nroduceth  5802.72,  &c.  And  this  lad  Produft  being  again  multiplied  by 
m  (the  Proportional  Number  for  the  Diamctre  of  a  Circle,)  will  produce  <5  5  5707.3d, 

" which  laft  Produft  being  divided  by  1420,  (that  is,  by  3,55,  the  Proportional  Nom- 
to  for  the  Circumference  of  a  Circle,  multiplied  by  4,)  that  Quotient  will  be  4*1.8, 

Ch.  for  the  Solidity  of  the  Cylinder,  as  before. 

2.  By  Logarithms. 

The  Logarithm  of .  .3  !► - ZUZUTZU - .‘-II 3 ?  5  j  6  }  1 1 

The  Logarithm  of  5802.7  »— _ _ 

Their  Summ  is—* - .  .  :  ,-,Uq; 

From  which  fubtrad  the  Logarithm  of  1420, - 

^  Which  is  the  Logarithm  of  46 1 .8,  &c.  the  Solidity  of  the  Cylinder,  as  before. 

3.  Inflmmcntally. 

Extend  the  Compares  from  1 420  to  .  1 3 ,  the  fame  extent  ftall  reach  (the  fame  way) 
from  5802.72  to  1461.8,  the  Solidity  of  the  Cylinders 
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SECT.  III. 


Variety  of  Dimenfions,  Linear,  Superficial,  and  Solid, 
'  of  the  Five ,  Plain,  Ordinate ,  or  Regular  Bodies , 
commonly  called  the  Pythagorean  or  Platonick  Bodies} 
Arithmetically,  by  way  of  Proportion ,  to  a  Millimille. 
nary  Part  of  the  Integer,  and  analytically  contratfed. 

I.  linear. 

V Axis ,  as  i.  to  .816497  feri.  "V  y 

1.  TIic  Side  of  a  Tctrae-\  ,  A  . 

arc,  is  to  its  Scircumfcnbing  Sphere  s  A«, 

-V  as  '•  t0  '■1I+7“5  ft,i-  i  aiike. 

/•Side,  as  1.  to  1.22474?  M  ■>  ’  alikc- 

2.  The  Axii  of  a  Tetrae-\  , 

dronistoits 

3 .  The  Axii  of  a  Sphere  is  C  Side,  ?  C  • 8  1  6  4  9  7  fa  e •  J I 

Wtheiuftrihcd 


fefquialtera. 


yOftaedron  *)  is  to  its -Aw,  Diagonal,  (  1.4  1  42  1  4/^Vi- 

..  ,  ,  S Hexaedron  i  or  Circumfcribing  )  1 .7  3  a  °  5  V  3. 

.  The  Side  of  the-^  Icorae(iron  ?  Sphere’s  Dimetient  T  1 .9  o  2  1  13 

C  Dodecaedron  )  as  i.  to  C.^8  02517 


Contrarily, 


/  is  to  the  Side,  J  .5 
^  as  1.  to  ^  -5 


5.  The  Axis,  Diagonal,  or  (Ottaodron  C  *7°7  .  -?/ 

angular  Diamctrc,  (or  j  Hexaedron  /  is  to  the  Side,  )  ’5  7  7  3  5  T‘ 

Circumftribing Sphere’s/ Icofaedron  f  as  1.  to  /452^o,, 

Diamctrc,)  of  the  C Dodecaedron  J  u  .3  5  6  o  2  z 

c  Tetracdron ,  ->  (-2.44949/^* 

-  .  \otlaedron,  u  V.22474S  fitbditpla. 

<5.  The  Diametrc  of  a  Sphere  is  to  5  jjtvaecjr0„  \as  i.to  <1.000  cejualis. 
the  Side  of  the  Circumfcribed  Jk  Icofaedron,  C  J0.66158 

(^Dodecaedron,  J  L0.4  49028  fere. 

r  Tetracdron  ~i  C. 4  08248 

\ottacdron  f  is  to  the  inferibed  ^  .816497  dupla. 

7.  The  Side  of  the  \  Hexaedron  \  Sphere’s  Diametrc,  <1.00,  &c.  cejttalts. 

A  Icofaedron  as  1.  to  ^1.5  1  1  5  2  2 

c Dodecaedron  J  ^2.127033/^ 

The  two  lafl  of  thefe  Proportions  are  confequently  of  the  Sides  of  thofc  two  Bodies 

to  their  Altitudes.  ,  ,  , 

8.  The  Tetraedrons  Axis  is  to  its  inferibed  Sphere  s  Axis ,  as  1.  to  .5,  dnpia. 

And  therefore  contrarily,  ^ 

9.  The  Axis  of  a  Sphere  is  to  the  Axis  of  its  Circumfcribing  Tetracdron ,  as  1.  to  - 

lo^TJh lPAxis  of  a  Tetracdron ’s  Ambient,  or  external  Sphere,  is  to  the  Axis  of  its  In¬ 
feribed  or  internal  Sphere,  as  1.  to  .3333,  infinitely,  viz..  3  to  1,  tnpia. 

And  therefore  converfcly,  r  .. . 

n.  The  Axis  of  a  Tetraedrons  inferibed  Sphere  is  to  the  Axis  of  its  CircumltriDing 
Sphere,  as  1  to  3,  fd-tripla .  p  T|lC 
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12.  the  Axis  of  the  0fl  Vis  to  its  InfcribingC  -5  7  7  3  5  V  i 

cmnftiibing  Sphere’s ro>!  >  Sphere’s  Diame-  J 

Diamctrc  of  the  )  l**"*f™'  C  \rc  as  r .  to  ) 

C  Icojaulron  )  »  £  *7  9  4  <5  5  4 

And  fo  confequently,  the  latter  of  thefe  two  Proportions  is  to  be  underftood  of  the 
Axis  of  thofc  two  Bodies  to  their  Altitudes* 

13.  The  Inferibed  Sphere’s  Dia-  (  Hexaedron ,  7 

metre  is  to  the  Circumfcribing  )  Oftaedron ,  J  0  ’7  3  2  0  5  v  3 

Sphere’s  Diametrc  (or  the  Axis  \  Dodecaedron.  7  r  . 

or  Diagonal)  of  the  l  •  to  1.2  J  8  4  o  .  /m>. 

And  fo  the  latter  of  thefe  two  Proportions,  is  of  the  Altitude  of  thefe  two  Bodids  to 
their  Axes :  And  by  the  ioth  and  nth  beforegoing,  it  appears  that  thefe  five  Bodies, 
inrefpedof  their  Spherical  Infcription  and  CirCumfcription,  do  require  three  diftintt 
Spheres:  For  they  being  all  levcraily  inferibed  within  one  Sphere,  cannot  .then  alfo  be 
cxadly  circumfcribed  about  one  Sphere,  but  three  feveral  Spheres,  wliefedf, 

CTetraedron ,  will  be  the  leaft.  , 


•5  7  7  3  5  V! 


Hexaedron ,  or  Cllbc,^ 
That  which  is  in-  .  ,anc*  C 

feribed  in  the  1  J 


will  be  Equal ,  and  the  Mean. 


Dodecaedron  f p 
and  £ 
Jcofacdront  J 


will  be  Equal,  and  the  Greatcft. 


Contrarily, 

Thefe  five  Bodies  being  fevcrally  circumfcribed  about  one  Sphere,  cannot  then  again 
be  inferibed  in  one  Sphere,  but  muft  have  three  feveral  edntaining  Spheres  *  of  which, 

CTetraedron,  will  bet  the'  Greateft, 


Hexaedron,  or  Cube,? 
!  and  } 

That  for  thc<j  Ottaedron ,  J 


Will  be  Equal,  and  the  Mean. 


1  Dodecaedron, ? 

j  and  will  be  Equal*  and  the  Leaft. 

{^Icofaedron,  J 

And  the  like  may  be  o\>fcrvcd  in  thefe  fwe  Bddies,  ag  being  Inferibed  witlifrl,  of 
Circumfcribed  about,  one  Sphere,  in  refyeft  6f  thfc  Circles  circumfcribing  their  Bafcs* 
the  Diamett  cs  of  thefe  Circles,  and  of  the  Bbdies' circumfcribing,  and  inferibed  Sphere 
being  compared,  together. 

Wltefcfore, 

M.  The  Dia-r Tctraedron  r  ^42809 

metre  of  the^A/fjrrfe^ow  ^is  to  the  Diametre  of  the^  -■ — - - 

Sphere  cir-  <OfUedron  >  Circle  circumfcribing  its<  <8  1  64  9  7  fere. 

cumferibing  ) Dodecaedron  W  Bale,  as  1 .  to  A  . — — - - — : — - — 

d'C  C. Icofaedron  3  v*  .6  0  706  2  . 

So  the  fccond  and  third  of  thefe  Pfopottldns  are  alfo  of  the  Axes  or  Diamctres  of 
thefe  four  Bodies,  to  the  Diamctres  of  their  Bafes  ambient  Circles;  which  in  the  Hcxac- 
is  of  the  Bodies  Diagonal,  totheBalial,  or  fuperficial  Diagony. 

CTetraedron  q  r  2.8  2  8  4  2  7 

*5>Thc  Diam .yhfexaedron  u  is  to^thc  Diamctrc  of  tbc^ - - - 

p fl.l'p Sphere s-Ottacdfon  >  Circle  circumfcribifig  <qx.4  1  4' 2  t  4/m?. 

Infuibingthe^iWitfffCfi/w;  itsBafe1,  as  t.  to  2— - - — 

C-hofaedron  J  Co.  763932 

And  fo  the  feettnd  of  fchefc  Proportibns  is  confcquehtly  of  the  Hexaedron  s  (or  Cube’s) 
SltIc  to  its'Malial  Diagony.  ' 


16.  The 
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'iTThTDiani.r  T‘'r.cdro,,  J  Diamctrc  rf  - 

Ictnfcd  >  Circumfcribing  Sphere, ^*4745. _ 

bing  the  KikADodaudron  ^  as  i .  to  £  0.6  4  7  1 7  8 

of  the  **•'*"  re"  ,  .  ,  pfonortions  arc  alfo  of  the  Diametres  of  the  lii- 

And  fo  the  fecond  and  thml  of  tl  f  ^  1  their  or  Diagonies  i  which  in  the 

“si'  ”  “ 

*  Tetraedron  J  .  j  >  > _ _ 

Circle  of  the  t,Mm  3  L  ,.30901 6 

And  fo  the  fecond  of  thefe  Proportions  is  of  the  Hebron,  Baf.al  D.agony  (or  D* 
nlCAnd  the 'fall 'of  'thefe  Proportions  is  of  theBafial  ambient  Circle’s  Diamctrc  to  the 
Altitudes  of  thofc  two  Bodies.  sftions  of  Proportion,  that  thefe  five  Bodies 

binfor  containing  Circles  for  their  Bafes ,  whereof, 

fTetracdroriy  is  the  greateft. 


I  ^ and  ^  are  both  one,  and  the  Mean. 
That  which  is  for  the«|  Ottaedron%  j 

Dodecaedron ,?  .  ,  ,  r  n- 

and  P  are  Equal,  and  the  Lcait. 
Jcofaedron ,  J 

Sphere’s DiamMre l 

to  sire  Side  of  the  Infeiibed  h  ^  51 


r  Tetraedron 
\ottacdron 

2.  The  Side  of 


)  Jcofaedron ,  ^ 

L  Dodetaedron,  -J 
Contrarily, 


.259899  /^’* 
.225079 
.183776 
.1  67  34  5 
.1  13580 


r  3.8  47649 
/is  to  the  CircumfcribingV.4  4  2. 8  8  3 
>  Sphere’s  greateft  Cir-<  5.4  4  1  3  9  » 
L  cumference,  as  1 .  to  /4-9  7  5  6  6  4 
*  .8.8  04369 


hcofaedron  \  cumference,  as  1 .  to  ^4-9  7  5  »  «  J 
LDodecaedron  3  C8‘*  0  4  3  6  9 

3.  The  Periphery  of  a  Sphere’s  greateft  Circle,  is  to  its  inferibed  letrxtdrem  Ax  , 

as  1.  to  .z  1 2to6.  And  fo  contrarily,  .  .  vas,.to 

4.  The  Axis  of  a  Tarxtdron  is  to  its  ambient  Sphere's  greateft  Periphe  y, 

4.712389*  r-r-.— V  f  .7  7  9  6  9  7  /m!\  fubditpU 


the  ambient 


f  Tetraedron,  1 

r 

J  OElaedroNy 

s  j 

>f«j  Hexaedrotiy  |* 

as  1.  to< 

I  Jcofaedron ,  | 

y_J)odecacdron}  J 

l  lie  lame  as  mv  - 
rence  to  the  Diamctrc, 
the  Side  of  this  Body  be¬ 
ing  equal  to  the  Spheres 

Diamctrc. 

.2105  8  9  feu. 
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““  Contrai  iwifc,  , 

^Tetraedron  ->  f 1,2  8  2  5  5  >  j 

\Ud.tuUn  )  \2.5  6  5  »  O  J  ‘ 

\  f  is  to  the  Inferibed  JTlic  fame  as  the  Di3inctre 

,  The  Side  of  the  Ohx.uihrm  >  Sphere’s  greateft  Pc-  <  to  the  Circumference  , 

6,1  )  {  nphery,  as  1 .  to  )  lor  the  reaion  aforcfaid. 

/  Jcofaedron  \  (  Al  4  «  5  8  9 

v  JJodccacdron  J  6. 996430 

Thc  periphery  of  a  Sphere’s  largcft  Circle,  is  to  the  AA  of  its  ambient 

^TheXfjofa’ Tar.,cdr<m  is  to  its  inferibed  Sphere's  greateft  Periphery,  as  i.  to 

I.570796* 

II.  and  III.  SUPERFICIAL  and  SOLID. 

HwiiiK  thus  laid  down  the  Linear  Proportions  in  thefe  five  Bodies,  for  die  mealming 
f Them  I  (hall  now  conic  to  (hew  the  Proportions,  both  Superficial  and  Solid,  dedu- 
ceil  from  thence,  and  that  (for  brevity  fake)  conjunttly. 

Solidity.  Superficies. 

C  Tetraeelron  t  •>  ..  c  0.1  1  7  8  5  •  I  3  1  1.7  3  2  0  5  O  8 

1.  The iCubeC  ]UUcdron  f  solldkvatdV'4  7  '  4  °  4  5  *  |  34«4'OJ  ftrl. 
and  Square  J  Nev  ,P/irntl  \  boliaity  ana  f  x  QOQOO  Halts  \  6.0  o  o  fub-fextupU 


^  ,  C  Tetraeelron 
1.  The  Cube \oa„cdrm 


and  Square^ 
of  thc  Side 
of thc  t 


Htxaedron 
1  Jcofaedron 
Dodecaedron 


-  0.1  I  7  8  5^1  13 
^0.4  7  140452 


>  -W..S41U j  a..«  ;Ii000oo  amalts 

(  Superficies, as  Jj.  ,81695 
J  1  to  f.7  <S  6  3  1  1  9 


Superficies. 

I  1.7  3  X  0  5  o  8 
I  3.4  64102  feri. 

I6.o  o  o  fub-fcxtupla 
8.6  6  o  2*5  4 
2  0.6  4  5  7  2  9 


Hence, 

cTetraedrm  It  is  to  the  Side  of  ther  049028  '  ■ *3  >  6  0 1  * 

l  Th Audaedron  (  Cutie  and  Q]iadrate,^o.7  78346  Jeri.  1 .»  6  1  2  1 

Side  <Hex<tedron  >  equal  to  the  Root’s' - 2*4  4  9  4  9 

of  thc )  Jcofaedron  \  Solidity  and  Supcrh-  J1.2  9  6  9  7 

L Uodccacdron  ciality,  as  to  ^**.9  7  1  5  2  3  4*5  437  5  7 

Hereby  it  appears.  That  thefe  five  Bodies  having  all  of  them  the  fame  Side,  the 
Otlaedron  is  quadruple  to  thc  Tctraedron  in  Solidity,  and  double  111  Superficiality  . 
The  Hcx*edLt  (or  Cube)  is  bigger  thai>  both  thofe  together^  both  inSoUdity  and 
Superficiality :  T’hc  Jcofaedron  is  greater  than  thofe  three  together  m  Solidity,  but 
Id's  in  the  Superficies*,  and  is  herein  quintuple  to  the  Tetraedr^  aud  fo ^douWe- 
ftfciHhalter  to  the  Otlaedron ;  and  thc  Dodetatdron  is  larger  than  all  the  other  to¬ 
gether,  both  in  Solidity  and  Superficiality. 

rCube  1  ^  ,  >  (Solidity,  ?  <0.1x6  %o  635 

Ti  )  1 U  £  of  tllc  Tetraedron  6  )  >  as  1.  to  < 

3‘  l Squared  Ax"y  is  l°  **  ^Superficies^  C2  .  5  9  8  o  7  6  2  1 

Hence, 


4  The  Axis  of  the  f  Cube 
Tetraedron  is  tx><  < 

the  Side  of  thc  (Square. 


>equal  to  its<< 


^Superficies: 


, .  5  9  8  o  7  6  2  1 

.  6  o  o  4  6  8 
2 1  .  6  1  1855  fcrl. 


Then  for  the  Tetraedron  in  reference  to  a  Sphere,  it  followeth. 


fCubc  D  of  thc  Diamctrc  of  a  ("Solidity,  9 
4  S»  Sphere  is  to  the  In-  ^  ? 

(.Square  j  feribed  Tetraedron  %  cSuperficics,j 
Hence, 


50.0*4*  500299 

^1  .  1  5  47°°  S 


t.  The  Dinmctvc  f  Cube,  7  cqua,  t0  thc  infcvi-  5Solldlts,’  l  as , .  t0  5° ' 4  °  °  3  '  ' 
At* S^Scof thct0  (Square, 5  »=d  ts„pevficieS,f  h.0^,6. 


Now  for  thc  other  four  Bodies,  (1.)  Simply  in  themfclvcs :  and  (?..)  m  relation  to 
‘heir  Ambient  (or  Circumfcnbiiig)  Sphere.  s.perfwi". 

7.  The  Cnl-efOrt, ream's  ,CircmirfcriWngSph.r.i  6  6  6  6  -j [ere.  I  '’7  3  10  5  0  8 
a  c  c  .  \  1  7.  /  Diam.  is  to  thc  Bo-  j  i  o2i(  000  I  2.0  o  fnb-dupla. 

&Sq.of the  }/-/cxacd>on  s  C  dyV  ^ky  and/  91  +  8  9  2>3  9  {  6  3  5 

A;' or  Dl-yicofutdron  s  f  Supcrhciality,  as  T3  J  9  ,  .  ,  o  6  6 

M.ofthe(Draa«a.W»)..w  C.3  48>45  1  5  Iknce 
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8.  The  Axis  (O[lacdron\ 

Diagonal,  jHexaedrotP s  (  th<;  s 
or  Angular  Sfcofaedron's  C 
Diam.  of  the  (  DodtcaedrotPsj  Suy« 

rTetracdron 

9.  The  Cube  and\ 

Square  of  a  Sphere’s  yiexaedron 
Diamctrc  is  to  the  So-  * 
lidity  and  Superficies  )°^*e(irl , 
of-tsCircumrcribing^^;" 

rTetraedron 

10.  The  DimctientA 

of  a  Sphere  is  to  die  \Htx„dron 
Side  of  the  Cube  and  J 
Square,  equal  to  the  -wWlw 
Solidity  and  Supcrfi- 
cics  of  the  ambient  ( IcojMltrm 


I  Circumlcribing  Sphere’*  / 
"  ^fxu  or  Did  me  ire  is  to  ' 

tht;  Side  of  the  Cube  . 
and  St]uare,  equal  to* 
the  Body's  Solidity  &  j 
1  Suycrlicwliiy,  as  1  to  \ 


Solidity. 

•  5  5  o  3  2  i 
•5  7  7  35 
.68186 
.703483  fete. 


Superficies. 

1.3  16074 

1.4  1  42  1 

1.5  4714 

1.6  2  !  3  l  3 


"1.7320508  J  IO.3923048 
VThe  fame  as  the  Square  and  Cube  of 
)  the  Side. 


8  6  6  o  2  5  4 

6937^6’ 

63175? 


51961524 
4.162719 
I  3*7  90  5  4 


ri. 200937  1  3-2-237  >o 

/  \The  fame  as  in  the  Side  of  this  Body, 

(  j  agreeing  with  the  Infcribed  Sphere’s 

\  as  1.  to  r  Dimeticnt. 

I0.95  3*93  2.279507 

0.8  8  <  l  6  9  2.0  4  o  2  7  4 

0.8  5  8  o  5  8  1*94693  2 


By  this,  and  by  the  third  and  feventh  Se&ions  following,  it  appears  that  thefe  five 
Bodies  being  all  deferibed  about  one  Sphere,  the  Tetraedron  is  the  biggeft  of  all,  both 
in  Solidity  and  Superficiality,  and  is  exactly  double  to  the  Ottaedron  in  both  dimenfions, 
and  very  near  as  big  as  the  Hexacdron  and  Ottaedron  both  together,  in  refpcdl  of  both 
dimenfions;  and  the  Icofaedron  is  the  leaft  of  all  in  both  Dimenfions-,  which  isalmofl 
contrary  to  the  former  coufe  obferved  in  thefe  Bodies,  being  deferibed  in  one  Sphere. 

Now  for  the  like  Proportions  in  relation  to  the  Circumference  of  a  Sphere’s  greateft 
Circle ;  and  Firft,  of  thefe  Five  Bodies,  being  inlcribcd  in  a  Sphere. 

Solidity.  Superficies. 

TheCubc and SquarcC  T'ctrtttdron  .0  o  Z  o  <5  8  y  3  «  4>  .1  1  tf  9  P  ,  <S 

of  the  greateft  Cucdmk-\Ottaedron  V  Vo  053752557  *1754934 

i;ence  of  a  Sphere  is  to  £  Hexacdron  ^  as  r.  to  062068106  .202642367 

the  Solid  and  Superficial  jicofaedron  %.  J. 01022434  .2425259 

Content  of  the  Infcribed  £  fiodecaedron  J  £  .01122822  .266338 


Solidity. 

-.0020689369 
^*0053752557 
/.o  062068  1  06 
>.01022434 

’.01122822 


Therefore, 

2.  The  Circumference r- Tetraedron ,  ~y  ro.  127423  .342046 

of  a  Sphere  s  greateft  Cir- \()ttacdron,  v  \o.  1  7517  3  fere.  .4  1  8  9  1  9 

CuliSfc°Squ!eqiCl  to  die  faxtedron,  S  as  1.  to  <Jo.i  8  3  7  7  6  *4  5  0  1  5  8 

Solidity  and  Superficial  f  Icofaedron,  K  ^0.2170427  .492469 

Content  of  the  Infcribed  LDodccaedron,  J  C.0.2  23925  .5160  dferi. 

Then  for  the  Proportions  Cubatory  and  Quadratary,  in  relation  to  a  Sphere’s  grea- 
teft  Diametral,  or  true  Periphery,  in  refpett  of  thefe  Bodies  Spheral  Circumfcriptibili- 
ty  j  it  followcth, 

Solidity.  Superficies. 

3.  The  greateft  peri ,  C  .0  5  5  8  <S  1  1  9  6  1 .0  5  Z  9  «  0  tf 

pherial  Cube  and  Square  \Hcxaedron%  f  \.0  32251534  0.6  O  7  9  2  7  I 

of  a  Sphere  is  to  the  Soli-  sOttacdron,  \  as  l .  to  <  .0  27930648  o.  5264803  4 

dity  and  Superficiality  of  ADodecaedron,  \  A.O  2  2  3  7  5  6  7  0.4  217715 

itscowainingorincludingC/^^  J  t-.o  2037514  0.3840622 

Whereupon, 

«.  The Ji.i«r .. Ire  {Tctraedrm,  T  r .3  8  z  z  7  o  I  1.0  z  6  1  3  8  7 

riphi-ry  ol  j  Sphere  it  ro  the  ^  Hcxaedron^  Q  ^0.3  18309  .7796960 

>  as  1. to  <.30340798  .7z  5  5896 

lirislity  of  the  Citcumfctibinp  f  DodccaedrOH.  ^  A  .2  817898  *649439 

o,  Comprehending  t  Icofaedron ,  J  t.2731284  .6  l  9  7  *  7 


r  o.i  27423 
y.i  7  5  1  7  3  foe- 
^o.  183776 
/0.2  170427 
LO.2  23925 


.342046 
.418919 
.450158 
.492469 
.5160  S  feri. 


3.  The  greateft  peri-^.  , 

pherial  Cube  and  Square  jHexaedron^  | 
of  a  Sphere  is  to  the  Soli-  <X>ttacdrots , 
dity  and  Superficiality  of  A  Dodecaedron,  ( 
its  containing  or  including  L  Icofaedron, 

4.  The  greateft  diametral  Pc  C  Tetraedron , 

riphery  ol  j  Sphere  is  to  the  ^  HcXaedrOtt,  t 
Side  of  the  Cube  and  Square,  /  f\ ct  1  ' 

equal  to  the  Solidity  and  Super-  . 

firiality  of  the  Ciitumfcribinp,  n Dodccaedrotl.  V 
o,  Comprehending  C  Icofaedron, 


r  Tetraedron . 


Superficies. 
1.0  5  2  9  606 
0.6  o  7  9  2  7  1 
o.  5264803  4 

0.4  2  r  7  7  i  5 
0.3  8  4  o  6  2  2 

1.0  2  6  1  3  8  7 
.77  96968 

.72558  9  6 

*6  4943  9 

.619727 
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l.-.lili,  for  thole  Bodies,  and  a  Globe  or  Sphere  compared  wholly  together,  both  So- 
jidiv  a  ul  Supci  fit  hilly,  and  that  according  to  their  lnfcription  and  Circumfcription,  the 
Pio|)'.»i lions  will  be  as  lollov\cth. 


r  Tetraedron  s 
C\()if-„tC/lnnds 


*  1  flhxtid)  otPs 

otlic  l  iletl-  } ]c,)j\;l  (i>  on  * 

C-  Dodci  .action's 


Solidity  and  Su¬ 
perficiality  toge-* 
thcr,  as  1.  to  / 


Solidity. 

.12251753 
j.3  1  8  3  o  9  8  8  6 
v-3  6  7  5  5  2  6  foe. 
<  6  o  5  4  6  1  4 
-.6  6  4  9  o  8  7 


r  Tetraedron 
\()ltaedron 
6.  The  n  ilexavdron 
l  Icoj.icdron 
c  Dodccacdr  on 


7.  A  Globe,  01 
Sphere,  is  to  its 
Ambient 


Ccntrariwife, 

)istothcCircumfcri-r  8.1  62097 
*  bing  Globe,  or^3.i  4  1  5  9  2  6  5 
>  Sphere’s  Solidity  ^2.7  20699 
<  and  Superficiality  )  1 .6  5  16327/0^ 
2  together,  as  i.  to L  1.5  o  3  9  6  6 


Superficies. 
.3675  526  fere. 
*551328895 
.6  3  6  6  1  977 
•76ISM789 
.8367272 


2.7  20699 

1 .8  I  3  7  9  9  3 
1.5  7  °  7  96  3 
1*3  »  2477 
1.195133 


f Tetraedron , 

' 

Hcxardross , 

both  Solidly  and 

and  Superficially 

fly} /tr/iyCWI 

»  together,  (in  one* 

'sLl  ft i  C4f  Urt^  • 

and  the  fame  rca- 

Dodccaedro ,  J 

fon,)  as  1 .  to 

Jcofaedrtsn , 

J 

Converfely, 

'‘Tetraedron  " 

1  r 

Hexacdron 

is  to  the  Infcribed  Globe,  | 
or  Sphere,  both  Solidly  I 
[  and  Superficially  togc- 5 

Ollaedron 

1  thcr,  as  1 .  to 

Dodccaedron 
Jcofaedron  u 

!  '  I 

1  G 

1 .9  o  9  8  5  9  3.  The  fame  as  of 
a  Sphere  to  the  Cube  of  its 
yixis. 

1 .6  5  3  9  8  6  6  8.  Sul/duplum  7V- 
traedri. 


52359877.  The  fame  as  of 
the  Cube  of  a  Spheres  Axis  is 
to  the  Sphere  it  felf. 

604599788.  Double  to  the 
Sphere  infcribed  in  the  Te¬ 
traedron. 

7546973 


By  thefe  two  lafl  Sections  of  Solid  and  Superficial  Proportions,  between  the  Five 
Ordinate  Bodies  and  a  Globe,  or  Sphere,  it  appeareth  that  any  of  the  faid  Bodies  being 
Circumfcribcd  about  a  Sphere,  the  Solid  and  Superficial  Capacity  thereof  will  be,  nu¬ 
merically,  one  and  the  fame.  Alfo,  Two  diftinft  Spheres  being  Infcribed  in  two  leve- 
ol  like  Bodies,  (whereof  the  Solid  Meafure  of  the  one,  and  the  Superficial  Mcafurc  of 
the  other,  are  numerically  the  fame,)  there  will  the  Solidity  of  one  of  the  Infcribed 
Sphercs,  and  the  Superficiality  of  the  other,  be  alfo  numerically  the  fame:  A  Koto 
worth  the  obferving. 


SECT, 
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SECT.  IV. 

Of  certain  Papons  and  Properties  of  the  Five  Regular 
Bodies,  commonly  called  the  Pythagorean,  or  Plato- 
nick.  Bodies. 

I.  Of  the  TETRAEDRON. 

,  *  Tetraedron  is  divided  into  two  equal  Parts  by  three  equal  Squares,  which  cut 
A  one  the  other  into  two  equal  Parts  at  right  Angles  in  the  Centre  of  the  Tnrat- 
XX  one  tne  ouici  »  i  i  middle  Seftions  of  the  Sides  of  the  Tetraedron. 

dron,  and  whofe  Ang  s  four  pyramids  like  unto  the  whole,  which  utter- 

a  From  a fund  that  which  is  left  is  an  Otto*.  inferibd 
ly  take  away  the  Sides  Solids  inferibed  in  the  Tetraedron  arc  contained. 

in  3  A  PeTpeSu\7d'rawn  from  the  Angle  of  the  Tetraedron  to  the  Bafe,  is  double  to 

^'q^A^ight  Une^onpHngor^ininVthe  ^hMle0Scftions  of  the  oppofite  Sides  of  the 
r"^The’sidetralfo  of  the  SUraednn  is  "triple  to  the  Diametre  of  the  Bafe  of  the  Cube. 
W6CrfheCSide  of  the  Tara, arm  is  in  power  double  to  the  right  Line  which  joincth  the 

Pe^rwhkhUdran, 

inferibed  in  it,  and  alfo  an  Icofa,drcn  inferibed  in 
the  fame  Ottaedron,  do  contain  one  and  the  fame  Sphere. 

II.  Of  the  OCTAEDRON. 

.  T-Onr  Pernendiculars  of  an  Odacdrot,  multiplied  in  four  Bales  thereof,  from  the 
F  two  oSc  Ang  e°  of  the  faid  Odaedrott,  and  joined  together  by  thofe four  to- 
ref  delete eS»f«4  one  of  whofe  piametres  «  in  power  doul Me  to  tte^h 
ir  hath  rhe  fame  proportion  that  the  Diametre  of  the  Oftaedron  hath  to  the  bide  o  tin. 
Sfl.lt  a.Id  a I  JZZon  and  an  Icofaedron  inferibed  in  it,  do  contain  one  and  the 

fame  ®P^c";ametre  of  thc  Solid  0f  the  Odaedrot,  is  in  power  fefyttialter  to  the  Diame- 

tre  of  the  Circle  which  contained  the  Bafe.  And,  f  .  rt 

3.  It  is  in  power  triple  to  the  right  Line  which  joineth  the  Centres  of  the  oppoht 

BitS'lc  tin  power  duple  faperbipartiem  tenia:  ( i.  e.  as  8  to  3,)  to  the  Perpendicular 
or  Side  of  the  forefaid  Rhombus.  And  moreover, 

<  It  is  in  length  triple  to  the  Line  which  joincth  the  Centres  of  the  next  Bafe  • 

6.  The  Anglc8of  thcP  Inclination  of  the  Bales  of  the  Oflaedron ,  dotk^ththeA  g 
of  Inclination  of  the  Bafes  of  the  Pyramis,  make  Angles  equal  to  two  right  Angles. 

III.  Of  the  HEXAEDRON,  crCVBE. 

THE  Diametre  of  a  Cube  is  in  power  fefquialter  to  the  Diametre  of  his  Bafe. 
And, 

l  Centres ofthe  no*  Ba^  U  is 

4.  The  Side  of  the  Cube  is  to  the  Side  of  the  Icofaedron  inferibed  in  it,  as  th 

IS  5°  UntoSsidc^fdic  Dodccaedron ,  it  is  as  the  whole  is  to  the  ldTer  Segment. 

6.  Unto  the  Side  of  the  Ollatdron,  it  is  in  power  double.  And, 


7.  llnto 
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-to  the  Side  of  the  Tetraedron  it  is  in  power  fnbdupla.  Moreover, 
l’  The  Cube  is  tuple  to  the  Tetraedron-,  but  to  the  Cube  the  Dodccaedron  is  in  a 

nnii’ncr  dupU  Wherefore,  , 

"  The  lame  Dodccaedron  is  in  a  manner  fextuplc  to  the  laid  Tetracdmi. 

IV.  Of  the  ICOSAEDRO  N. 

rive  Triangles  of  an  Icofaedron  do  make  a  Solid  Angle,  the  Bafes  of  which  Triangles 
r  in  kc  a  Pentagon ;  if  therefore  from  the  oppofitc  Bafes  of  the  Icofaedron  lie  taken 
*  jhc  other  Volition  by  them  deferibed,  thcic  Pentagons  fball  in  fuch  fort  cut  the 
niametre  of  the  Icofaedron ,  which  coupleth  the  forefaid  oppofite  Angles ;  fo  that  that 
ur  which  is  contained  between  the  Plains  of  thofe  two  Pentagons,  Dial  1  be  the  greater 
Siviuenti  and  the  relidue,  which  is  drawn  from  the  Plain  to  the  Angle,  fiiall  be  the  lcf- 

1C,'Slff  the  oppofitc  Angles  of  two  Bafes  joined  together  be  joined  by  a  right  Line,  the 
f,;nci.  Segment  of  that  right  Line  is  the  Side  of  the  Icofaedron. 

;  A  Line  drawn  from  the  Centre  of  the  Icofaedron  to  the  Angles,  is  in  power  qum- 
mk  to  half  that  Line  which  is  taken  between  the  Pentagons ,  or  of  the  half  of  that 
I  fpc  whic  h  is  drawn  from  the  Centre  of  the  Circle  which  containcth  the  forefaid 
,  whic  h  two  Lines  arc  therefore  equal. 

Yhe  Side  of  the  Icofaedron  containcth  in  power  either  o(  them,  and  alfo  the  Idler 
Sclent  namely,  the  Line  which  fallcth  from  the  Solid  Angle  to  the  Pentagon. 

'  The  1  )i  mietre  of  the  Icofaedron  containcth  in  power  the  whole  Line  winch  joincth 
the  oppolitc  Angles  of  the  Bafes  joined  together,  and  the  greater  Segment  thereof ;  name¬ 
ly,  the  Side  of  the  Icofaedron. 

6  ITc  Diametre  alfo  is  in  power  quintuple  to  the  Line  which  was  taken  between 
tk  Pent  irons,  or  to  the  Line  which  was  drawn  from  the  Centre  to  the  Circumference 
of  the  Circle  which  containcth  the  Pentagon ,  compofcd  of  the  Sides  of  the  Icofaedron. 

.,  The  Dimetient  containcth  in  power  the  right  Line  which  joincth  the  Centres  of 
the  oppose  Bales  of  the  Icofaedron ,  and  the  Diametre  of  the  Circle  which  containcth 

il.-:  Moreover,  ,  .  ,  ,  ... 

s  I  hc  faid  lHmcticnt  containcth  in  power  the  Diametre  of  the  Circle  which  con- 
ninecii  the  Pentagon,  and  alfo  the  Line  which  is  drawn  from  the  Centre  of  the  fame 
Cirdo  to  tne  Circumference :  That  is,  it  is  quintuple  to  the  Line  drawn  from  the  Cen¬ 
tre  to  fie  Circumference.  . 

9.  The  Line  which  joincth  the  Centres  of  the  oppofite  Bafes  contains  m  power  the 
line  which  joincth  the  Centres  of  the  next  Bafes,  and  alfo  of  the  reft  of  that  Line  of 
wi.idi  the  Side  of  the  Cube  inferibed  in  the  Icofaedron  is  the  greater  Segment. 

,Ci  Thc  Tine  which  joincth  the  middle  Sections  of  the  oppofitc  Sides  is  triple  t:o  the 
Siac  of  the  Dodccaedron  inferibed  in  it.  Wherefore, 

11.  If  the  Side  of  the  Icofaedron ,  and  the  greater  Segment  thereof,  be  made  one  Lane, 
the  third  part  of  the  whole  is  the  Side  of  the  Dodccaedron  inferibed  in  the  Icofaedron. 

Y.  Of  the  DODECAEDRON. 

THIl  Diametre  of  a  Dodccaedron  containcth  in  power  the  Side  of  the  Dodccaedron , 
an(l  alfo  that  right  L.ine  unto  which  the  Side  of  the  Dodccaedron  is  the  Idler 
toi  l,  and  the  Side  of  the  Cube  inferibed  in  it,  the  greater  Segment  ^  which  Line 
is  tiiat  which  fubiendeth  the  Angle  of  the  Inclination  ot  the  Bafes,  contained  under  two 
Perpendiculars  of  ihc  Bafes  of  the  Dodccaedron. 

2.  If  there  be  taken  two  Bales  ot  the  Dodccaedron ,  diflant  one  from  the  other  by  the 
length  clone  of  the  Sides,  a  Line  joining  their  Centres,  being  divided  by  extreme  and 
mean  Proportion,  maketli  the  greater  Segment  of  the  right  L.ihc  which  joincth  the  Cen¬ 
tres  of  the  next  Bales.  ,  ,  .  .  .  .  . 

3-  H  by  the  Centres  of  live  Bafes  fet  upon  one  Bafe,  be  drawn  a  plain  Superficies ,  and 
ay  the  Centres  of  the  Bales  which  are  let  upon  the  oppolitc  Bafe,  be  drawn  alfo  a  plain 
and  then  be  drawn  a  right  Lino  joining  the  Centres  of  the  oppofitc  Bafes, 
that  li.Mit  Line  is  fo  cut  that  each  of  his  parts  fee  without  the  Plain  Superficies,  is  the 
Etc.u:r  Sc  ;mcnt  ot  that  Part  which  is  contained  between  the  Plains. 

4-  The  Side  of  the  Dodccaedron  is  the  greater  Segment  of  the  Line  which  fubtendeth 
tlic  Angle  of  the  Pentagon. 
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,  A  Pcrncn'dicular  Line  drawn  from  the  Centre  of  the  DoJu.mln,,  to  one  of  the  Ba- 
fes  'is  in  power  quintuple  to  half  the  Line  which  is  between  thePlams.  And, 

V  Therefore  the  whole  Une  which  lometh  the  Centres  of  the  oppoficc  Bafes  is  w 

power  quintuple  to  the  whole  Line  which  is  between  the  faid  Plains. 

7  The  Line  which  fubtendeth  the  Angle  of  the  Bafe  of  the  DtJccardm,  together 
with  the  Side  of  the  Bafe,  arc  in  power  quintuple  to  the  Line  which  is  drawn  from  the 
f>ntre  of  the  Circle  which  contained!  the  Bafe  to  the  Circumference. 

C  8.  A  Section  of  a  Sphere,  containing  three  Bafes  of  the  Dodccao4ron ,  cuttcth  ofT one 
third  part  of  the  Diametre  of  the  faid  Sphere.  r  .  ,  .  .  .  c  . 

a  The  Side  of  the  Dodteaedron  and  the  Line  which  fubtendeth  the  Angle  of  the 
Tenagon,  arc  equal  to  the  right  Line  which  joineth  tlie  middle  Sections  of  the  oppofite 
Sides  of  the  Dodecacdron. 
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SUPPLEMENT 

TO  T  If  E 

Two  foregoing  BOOKS 

O  F 

flntlimcncli  and  #eometrp. 

Treating  of 

ALGEBRA. 


Vrooeme. 

THIS  Trallatc  {as  to  the  Suljett  Matter  of  it)  flmld  have  ctmte  at  the  end  of  the 
F/rJl  Hook ,  (as  a  Fifth  Part  thereof ;)  hut  forafmuch  as  ALGEBRA  cannot 
he  with  profit  attained  unto  without  a  competent  knowledge  in  Geometry,  as  of 
fid)  Definitions,  Theorems,  and  Problems  as  are  contained  in  the  Second  Hook  hereof 
did)  treat  eth  only  of  GEOMETRY,  as  well  as  of  Arithmctick  in  Whole  Numbers 
and  Frail  ions ,  both  Nulgar  and  Decimal ,  which  are  the  Subjects  of  the  Fir  ft  Book  of 
ARITHMETIC  K;  I  therefore  chofe  (  as  mojl  beneficial )  to  place  it  here. 

Who  was  the  firjt  Inventor  of  this  kind  of  Arithmctick  ( commonly  called  ALGEBRA,) 
1  do  not  find;  hut  forne  do  attribute  the  Invention  if  it  to  one  Gtfbar,  a  learned  Man,  ex¬ 
cellent  in  Numbers ,  Geometry ,  &c.  who  {in  likenefs  to  his  Name)  call  it  Algebra.  But 
k cannot  be  the  firfl  Inventor;  for  a  Greek  Philofopher  and  Mathematician ,  named  Dia- 
phontus,  ( long  before  Gcbanr  time , )  wrote  Thirteen  Hooks  hereof  Six  of  which  are  yet 
(stunt;  and  the  true  Name  of  this  Art  is  ALGIEBAR,  and  not  Algebra,  as  by' the 
Arabian  Aviccn  may  be  proved ,  from  what  Dr.  John  Dee,  in  his  learned  Preface  before 
Euclid’*  Elements ,  fays  concerning  it ,  viz.  That  Andrcus  Alpagus  ( one  mojl  perfeft  in 
/kArabick  Tongue)  fo  tranjhtes  Scicntia  faciendi  Algiebar  &  Almachabcl,  i.e.  Sci- 
entia  inveniendi  Numcrum  ignotum,  per  Additioncm  Numeri,  &  Divifioncm,  & 
quationcm  :  That  is  to  Jay,  The  Science  of  working  Algiebar  and  Almachabcl,  i.  c.  The 
Science  of  finding  an  unknown  Number,  by  Adding  of  a  Number,  and  Divifion ,  and  /Equa¬ 
tion.  Let  this  Juffice  concerning  its  Original  and  Name ;  and  now  I  intend  to  give  the 
Reader  an  account  of  what  I  Jh all  doe  in  it  in  this  Supplement. 

Firjt  then,  for  the  Symbols  here  ufed,  and  the  Method  obferved,  it  is  that  of  Mr.  Tho¬ 
mas  Harriot,  in  finch  /Equations  as  are  propofed  in  Numbers ;  that  of  Des  Cartes  in  finch 
Aquations  as  are  Solid  and  not  in  Numbers ;  and  loth  of  them  as  they  were  many  years 
face  intermixed  by  my  much  honoured  Friend  Mr.  Tho.  Gibfon,  whofie  Order  and  A  let  hod  I 
here  principally  follow ,  with  fomc  fi'mall  augmentation,  but  little  or  no  alteration ;  and  (  at 
tkecloje)  ]  have  added  Sixteen  /Equations  arifwg  from  a  Quantity  divided  into  two  un- 
'ful Farts ;  and  the  Second  Hook  of  Euclid*  Elements  demonjlrated  in  .Species,  which  / 
W  fine  received  from  my  worth  Friend  Mr.  John  Leek,  Reader  of  Mathematicks  in  Lon- 
Q°il,  in  which  the  Char  alter  s  and  Symbols  there  ijed ,  are  thofie  of  Air.  Will.  Oughtrcd,  that 
twinent  and  peer lefs  Analijl,  and  my  worthy  Friend. 
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CHAP.  I. 

D  E  F  I  N;l  T  l  p  N  S. 


I.T'I-IE  unknown  Quantity  of  any  /Equation 

£  is  called  (generally)  Pottftat,  or  a 
Power,  Qiiantity,  or  Term. 

II.  A  ReCtanglc  is  in  Namiers  the  Product 
of  two  Numbers  multiplying  one  another;  in 
Geometry,  it  is  the  Area,  Space,  or  Content  oi 
a  Right-angled  Quadrangular  Figure,  made  a  - 
fo  by  the  Multiplication  of  two  Lines,  wlucli 
arc  called  the  Sides,  of  which  one  is  the  mca- 
i'nrc  of  the  Breadth,  the  other  of  the  Length. 

III.  A  Re&anplcd  Parallelipipcdon  is  the  Pro- 
dii/1  of  a  Rectangle  multiplied  by  a  right  Line, 
or  Number;  and  if  that  Line,  or  Number,  and 
the  Length  and  Breadth  of  the  Rectangle,  be 
fcvcrally  equal,  it  is  a  Cube,  or  Die. 

IV.  A  Prifm  is  a  Solid  contained  within  five 

Superficies,  of  which  three  arc  Quadrangular, 
and  the  other  two,  which  arc  oppolitc,  arc 
Triangular.  , .  ,  ,  r 

Thefc  Four  may  fuflice  in  this  place,  bccaule 
they  arc  treated  of  at  large  in  the  Firfl: 
Sections  of  the  Firlt  and  Second  Parts  ol 
6 Geometry,  in  the  Second  Book  hereof. 

The  Names  of  the  Potdlatcs,  or  Powers. 

1.  The  Firfl  Power  is  called  a  Side,  or 
Root :  The  latter  word  Soot  is  moll  ufed  here, 
and  it  is  fignificd  thus  a. 

2.  The  Second  Power  is  called  a  Square,  and 
is  written  thus  a  a. 

A  f  A  B  L  F.  of  the  Poteftates, 


3.  The  Third  is  called  a  Cube ,  and  it  is  thus 
written  aaa,  and  fometimes  for  brevity, H. 

4.  The  Fourth  is  a  Biqitadrntc,  or  Squared 
Square,  and  is  thus  written  ana  a,  or  fome¬ 
times  thus  a\  . 

5.  The  Fifth  Power  is  called  a  Surfolid,  writ¬ 
ten  thus  a  a  a  a  a,  or  thus  a\. 

6.  The  Sixth  a  Squared  Cube ,  written  thus 
a  a  a  a  a  a,  or  thus  a* . 

7.  The  Seventh  a  Second  Surfolid-,  and  it  is 
written  thus  a  aa  a  aaa,  or  thus  a '. 

8.  'Flic  Eighth  is  called  a  Squared  f-uarc 
Squared ,  and  it  is  written  thus  a  aaaaaaa, 
or  thus  a*,  0 v. 

C  O  N  SEC  T  A  R  r. 

I.  It  is  lienee  manifeft  that  thefc  Powers  un¬ 
interrupted  are  in  continual  Proportion, 
the  Proportion  of  them  being  as  a  to  Uni¬ 
ty,  or  the  Converfe. 

II.  It  is  alfo  here  plain,  that  every  Power 
hath  fo  many  Dimenfions  as  the  Letters 
wherewith  it  is  written:  Voraaaa,  or 

being  written  with  four  Letters,  if  one 
Letter  Hand  for  one  Dimenfion,  that  is, 
Root,  Side,  Length,  or  Breadth,  the  other 
three  arife  by  three  fevcral  Multiplica¬ 
tions,  and  every  Multiplication  adds  a  Di- 
incn/ion  in  this  fcnle. 


or  Powers,  of  the  Niue  Digits. 


I. 

II. 

III. 

IV. 

The  Number  of  the  Powers. 

V.  |  VI.  |  VII.  |  VUE 

ix- . 

s 

1. 

II. 

I 

4 

T 

8 

1 

1  6 

1 

3  2 

1 

6  4 

1 

1  28 

1 

256 

1 

5  1  2 

0 

III. 

9 

2  7 

8  1 

243 

729 

2187 

6561 

19683 

£4 

IV. 

l  6 

6  4 

256 

1024 

4096 

16384 

65536 

262144 

V. 

2  5 

1  2  5 

6  2  5 

3125 

1  56  1  5 

78125 

390625 

1953125 

VI. 

36 

2  I  6 

|l  2  9  6 

7776 

47656 

2  7  9  9  3  6 

1679616 

1 0077  696 

0 

VII. 

4  9 

3  4  3 

2401 

1  6  8  0  7| 

1  1  6  6  4  9 

8  2  3  5  4  3  | 

576480  1 

405  5  3  * °7( 

0 

VIII. 

5  4 

5  1  2; 

4096 

3  1  7  6  8' 

2  6  2  1  4  4 

2097152 

16777216 

134217728 

0 

IX. 

ill 

7  2  9 

|6  5  6  1 

59049' 

5  3  1  44  1 

4782969 

4304672  1 

3  87420489 

In  this  Table  the  Digits  in  Numeral  Letters 
at  the  Head,  I.  II.  III.  &c.  Ihew  the  Columns 
of  the  Second,  Third,  Fourth,  &c.  Powers. 

The  Digits  on  the  Left  Side  in  Numeral  Let¬ 
ters  fbcw'  the  fevcral  Roots,  or  Firfl  Powers, 
and  their  Proportion  to  Unity.  All  the  reft:  of 


the  Table  is  evident,  being  compofcd  by  conti¬ 
nual  Multiplications  into  the  Roots  on  the  Left 
Side.  Concerning  the  finding  of  the  Roots  to 
the  highcll  Powers,  fee  more  in  Eogarithweti - 
cal  Arithmetic1-: ,  Look  1.  Part  3.'  Chap.  5. 
Page  159,  16  c. 
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CHAP.  II. 


An  Explanation  of  the  Chara&ers,  or  Symbols,  ufed  in 
this  Wor{. 


ON  E  fingle  Letter  of  the  Alphabet  is  ufu- 
ally  put  for  any  Qiiantity  whatfoever, 
as  well  Line  as  Number,  whether  known  or 
unknown. 

But  for  the  moft  part,  where  any  Qiiantity 
is  fought,  there  a,  or  fomc  other  Vowel,  is  put 
for  it,  and  the  other  Quantities  known,  are 
fignificd  by  Confonants. 

Thefc  Letters  arc  multiplied  one  into  ano¬ 
ther  by  joining  them  together  without  any 
Prick,  or  Comma  between ;  neither  doth  it  at 
all  import  which  is  firfl  or  laft  written;  for 
bed,  Id c ,  and  c  b  d,  arc  all  one. 


So  *  multiplied  by^ 


>  Caa. 

>produceth^/*  l> 


The  like  of  all  others  whatfoever,  except 
Fraftional  Quantities : 

As  tt±a  aiK, 

d  b-\-c 

If  the  firfl  of  thefc  were  to  be  multiplied  by 
J,  it  js  done  by  taking  away  the  d  under  the 
Line,  and  the  Product  is  abf-fg:  If  the  fe- 
condwerc  to  be  multiplied  by  b~\-cy  it  is  done 
by  taking  away  the  Denominator  b-\-c,  and 
the  Prodiuft  wiWbc  be  —  fb  -frc. 

For  all  Fractions,  as  well  in  plain  as  Figura¬ 
tive  Arithmetick,  are  nothing  elfc  but  Quoti¬ 
ents  of  one  Number  divided  by  another  ;  and 
are  multiplied  again  by  taking  away  their  Di- 
viforand  Line  of  Separtion. 

Divilion  is  done  in  Figurative  Arithmetick, 
molt  commonly,  by  applying  fome  Line  of 
Separation  between  the  Dividend  and  the 
Divifor. 

So  y  is  divided  by  b ,  and  ~~  fignifies  that 
*l>c  is  divided  by  /. 

But  yet  if  the  Letter /had  been  found  in  the 
Dividend,  the  application  of  this  Line  had  not 
been  neccftary ;  for  it  might  have  been  better 
done  by  taking  away  that  Letter  /  out  of  the 
Dividend. 

So  afe  divided  by  /,  the  Quotient  is  ac. 

ClCr  1  CfC 


^nil  //  c  r  di¬ 
vided  by 


$  X  S 

\  ffc  )thc  Quotient  is/ 

X 


And  the  like  is  to  be  underftood  of  all  others. 


j*  Majority,  > 

Minority,  ^ 

'1  fis5:  | 

I  Subtraction,  — . 

i  Root  of  any  Quantity,  V 

Proportionality  Disjunft,  •  "  '  " 

C  **  r  b  greater  than  c. 

j  Kf  r  \  b  lefs  th«n  c. 

So  <  b  —  c  \  fignifies  b  equal  toe. 

J  i  }  c  added  to  b, 

L.  b*~c  J  C  c  taken  from  £. 

V  72,  fignifies  the  Square  Root  of  72,  &c. 

And  b '  c"  dm  /'"'  fignifies,  that, 

As  b  is  to  c,  fo  is  c  to  d ,  and  fo  d  to  /. 

Likewife  b'  c"  f>  g>>  fignifies,  that, 

As  b  is  to  c,  fo  is  /  to  g. 

Thefc  things  before  exprefled  are  almoft  ge¬ 
nerally  received ;  and  ufed,  not  only  for  bre¬ 
vity  in  writing,  but  perfpicuity  in  proving,  as 
will  be  feen  hereafter. 

And  here  Note,  That  wherefoever  —  is  not 
exprefled,  there  -|-  is  underftood,  though  it  be 
not  exprefled. 

Ifthcfign  of  Addition,  namely-}-,  Hand  be¬ 
fore  any  Qiiantity,  it  fliews  that  Quantity  to  be 
more  than  Nothing,  that  is,  Something. 

But  if  the  fign  of  Subtraction,  to  wit  — , 
Hand  before  any  Qiiantity,  it  /hews  that  Quan¬ 
tity  to  be  lefs  than  Nothing,  or  a  want  of  the 
faid  Quantity. 

So  - \ -  4  fignifies  Four  of  any  thing ;  but  —  4 
fignifies  a  want  of  Four,  or  Four  lefs  than  No¬ 
thing. 

In  ADDITION. 

The  Addition  of  a  Want  of  any  thing,  is 
all  one  with  the  Subtraction  of  the  fame  thing. 

So  if  to  -J-  1 2  you  add  —  5,  it  makes  4-  7 
And  if  to  -j-  1 2  you  add  —  1 6,  it  makes  —  4. 
But  if  to  -}-  1 2.  you  add  -j-  16,  it  makes  4-  28. 

In  SVBTRACTlON. 

The  Subtraction  of  — ,  is  all  one  with  the 
Addition  of  -j-. 

So  if  from  -|- 12  you  fubtraCl  —  5,  the  Re¬ 
mainder  is  17. 

And  if  from  4-12  you  fubtraCt  — 16,  the 
Remainder  is  -fzS. 

The  Addition  of  +  to  and  Subtraction 
°}  —  fr°m  — ,  is  ali  one  with  common  Addi¬ 
tion  and  Subtraction :  And  generally  for  both, 

In  Addition ,  add  the  Quantities  together 
with  the  fame  Sign. 

In 
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In  Subtraction,  add  them  alio-,  but  all  the 
Signs  of  that  which  is  to  be  fubt  rafted  from 
the  other  muft  be  changed. 

Examples. 

If  to  'I  6  —  2  |-  3 

Be  added  I  \V\LLiL_3  .. 

The  Summ  is  f  1 5  —  5  -- 10 
But, 

If  from  *  |-  6  — *  2  ■  i  -  3 

lk  fubt.raft.cd  - 1-  5  -fi  _ 

The  Rem.  will  be  -f-o  — -2 -(-3-  5  —  1  -^*3—  4 
And  this  Rule  is  general  ,  and  generally 
known. 


In  MV  LTI  P  L1C  AT  10  N. 

c-)v 

multiplied  by<j  —  ^ever  produceth 

And  more  Varieties  than  thefe  there  are  not. 

The  Quantities  that  are  accompanied  with 
thefe  Signs  |  and  —,  (in  both.  Multipliers 
being  placed  one  under  another,  as  in  common 
Multiplication,)  mult  be  multiplied  every  one 
below  into  every  one  above ,  and  then  the 
Work  is  done. 

And  thus,  if  -|- b  b  -f  b  —  t  were  to  be  mul¬ 
tiplied  into  -|-/  —  gy  you  mult  place  them 
thus : 

Multiply  -fbb-fb-c 
Into  f — $ 


f-l-n  r-1-ai  f  -\-bbf 

I -I-/ 1  I  -\-t>  1 1 1 -1-/4 

s*-h /  5  multiplied  5  —  c  j  y  1  —  fc 
M  — -jf  f"  into  1  ~\  bb  f'g*'  bbg 
j—  &  |  '  <\-\'b  I  fej  —  bg 

L  *— J?  J _ t.  —  c  >  jj-  eg 

Their  Sum  -fbbf  —  bbg  -  j  fb  —J  c  —  l>g  -f  -eg 
And  this  is  the  true  Product. 


In  /)  /  V  1  S  1  0  N. 

The  Number  found  out  by  Div  ifion  is  called 
the  Quotient,  [or  Par  Mi,  q  that  is,  the  Ap¬ 
plication  ot  a  Plain  to  a  Longitude  given,  to 
hi  d  out  a  Latitude  agreeing  thereunto.  And 
Note,  I  hat  it  a  Number  be  applied  to  ano¬ 
ther  Number,  with  a  final  I  feparating  Line 
drawn  between  them,  it.fhews  that  the  upper 
Number  is  to  be  divided  by  the  under  Num¬ 


ber,  unto  which  it  is  applied  :  As  fignifics, 
that  12  is  to  he  divided  by  8 ;  and  fo  —  ligni- 

27 

fies  thar  9  is  to  be  divided  by  27,  &c. 

But  ii  this  Line  of  Separation  do  not  ferve 
the  turn,  that  is,  if  any  delire  (and  it  may  be 
done)  orherwife  -,  it  mull  then  be  by  fecking 
what  Quantity  may  be  multiplied  by  the  Divi- 
for  to  produce  the  Dividend. 


So  it  b  b  -  b  c  —  bf—bg  —  eg  -T/V,  \ 
to  be  divided  by  b-fc-f  'Kl 


Trial  mult  be  fnlt  made  what  Mixt  Quanti¬ 
ty  multiplying  b-fc  —  f  will  produce  bbf 
be-—  bf —  bg  —  eg  -\-fg^ 

In  which  there  is  this  of  Compendium,  That 
feeing  the  Dividend  confilts  of  fix  Members, 
and  the  Div i for  of  three,  the  Quotient  niuft  be 
of  two,  that  is,  a  Binomial  only. 

And  bccaufc  the  Quantity  g  is  found  in  the 
Dividend,  and  not  in  the  Divifor,  it' muff  be 
in  the  Quotient. 

The  laid  Quotient  therefore  muft  be  one  of 
thefe  three,  b  -[•£,  b  — g7  or^  —  b. 

It  cannot  be  the  firft,  for  -\-g  into  — .f 
would  have  produced  —  fg\  but  in  the  Divi¬ 
dend  it  is  -j-/.?,  therefore  it  muft  be  — g. 

By  the  fame  rcafon,  it  cannot  be  the  laft  -7 
as  al fo  bccaufc  —  b  into  -J-  b  produceth  —  bb\ 
but  it  is  -fbb  in  the  Dividend. 

Therefore  the  Quotient  fought  mull  be  b  —g. 
Some  farther  Rules  for  faving  labour  herein 
might  be  given,  but  thefe  are  fufiicient. 

Other  Examples  inferred  for  Pratticc. 

I.  In  ADDITION. 

y?  ,+5^1  5^^|  — '5  as 

Add  — 2  c  cl  \  — abed  |  1 1  ggg _ 

burnt!)  -f- 3  c d  J  ^at/cd[ — 4 ggg 


To  2  b 

ibe 

Sab 

Add  a  a 

zed 

- — *  i  be 

Summ  26-  faa 

j  i  be  -f  zc a 

1 1  -f*  *-ibc 

Cl<5cdc-|- 

4^H-5P  1 

3  c*-\~4ef—dg 

Add<>—  Sede 
if  —  3  ede 

—  2  d  b  1- 
— -d  b  | 

AC*~f  zdg  —  ab 
ic'  +  cf-dg 

Summ  5  ede 

\  'db  - 1  5  p  |  - 

fc*-\-$ef—ab 

II.  In  S  VB  T  RAC  TIO  N. 

From  3  cd  I  ■ —  5  b  c 

Subtraft  jd _  |  — B  be 

Remainder  3  cd  —  cd  |  8 bc^% bc~ 

Contracted  zed  J  3  be 

From  3  a  a  —  Zed- fab 

Subtr.  a  a  3  a  b  —  3  c  d 

Rem.  3  a  a  — —  2  cd  - 1-  a  b  ■ — •  a  a  —  fab  ~\~  }cd 

From  6  acc- j-  3  cd- — be 

Subtr.  4  ace  — >cd  —  <$bc 

Rem.  6  ace  j f  3 V  d -  be —rpac  c-fc  d-ffTc 

Contr.  lace-f  +  cd-f  4  be 

III.  In  MV  LT  1 P  L  1  C  AT  1 0  N. 
Multiplicand  -fab  I — ac  | — acf 
Multiplier  j-ade  j  —ac  I  •  | -a*£ 
Prod  uft  -  j  -  a  abde  j  -j  -a  at  t  j  —a  a  a  iff 

Multiply  ac-\ -dv 
By  r-|-cT 

a  c  c  c  dg 
a  c  d  -|-  d  dg 

Produft  ai~c  \  edg  fie  d-\-TdJ 


Multi- 
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Multiply  da-fbe 

jjy  cl  a  — •  a  b 

cidaa  fdabc 

—  a  a  d  b  —  a  b  b  c 

prodllft  ddaa  fdabc  —  a  .id  b  —  abb  c 

Multiply  a  |  b  —  c 
by  J;f  b  —  c 

a  a  - 1  -  a  b  —  a  c 

-J  -  a  b  -  [  •  b  b  —  b  c 

—  c  a  —  c  b  -  v  c 

Prodllft  aa~fl  ab  —  l  at  -\-bb  —  2cb-\-cc 
Multiply  2  a  -  \  -  2  e  8 
By  2a~~J _ _ 

4  a  a  it  c  — .  1 6  a 

— 10  a  —  10  e-|-  40 

Prodllft  4  <1  a  -j-  4  a  c  —  16  a  —  1  o  e  -f-  40 

IV.  In  DIVISION. 

Divide  c d  by  fg,  facit  ~  I  3  dc  c  by  1  5  b7  - 
Jg  1  1 5  b 

Let  it  be  required  to  divide  b  a  \-c  a-\-b c-\~c e 
by  H*r:  Place  the  Members  as  in  common 
Divilion,  thus, 


Divifor.  Dividend.  Quotient. 

H-O  ba-\-c*-\-be  +  ce  (*-|-ff 

ba-fca  _ 

00  00  ~\~b  e  -\-ce 

be  -fee 
00  00 

Then  fee  how  often  b  (the  firft  Member  in 
the  Divifor)  may  be  bad  in  ba  (the  firft  Mem¬ 
ber  in  the  Dividend, )  and  the  anlwcr  is  <ty 
which  put  in  the  Quotient,  and  thereby  mul¬ 
tiply  the  Divifor  b-\-c7  and  the  Produft  is 
b  a  fea,  which  place  under  the  two  firft  Quan¬ 
tities  of  the  Dividend  towards  the  Left  Hand, 
and  fubtraft  it  therefrom,  fo  will  the  Remain¬ 
der  be  00 :  To  this  bring  down  the  remaining 
part  of  the  Dividend,  namely  be-fcey  and  di¬ 
vide  be  by  cy  and  the  Quotient  will  be  e\  by 
which  multiply  the  whole  Divifor  b-\-c,  and 
the  Produft  will  be  bc-fcey  which  lubtraft 
from  the  latter  pare  of  the  Dividend  before 
brought  down,  the  Remainder  is  00. 

And  the  Quotient  of  ca  js  a  as  in 
be-f  ec  1 

the  Example  above. 

Concerning  this  matter  have  recourfe  to  the 
Compendium  before. 
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Of  JE  QJO  AT  l  0  N  S. 


AN  /Equation  is  when  one  or  more  fpecial 
Quantities  arc  equal  10  one  or  more  0- 
ti;cr  IpLcial  Quantities*  and  Written  with  the 
ii^n  «ii  Equality  between  them,  as  aa  —  ab  : 

1  his  ^  called  a  Simple  Square  cAiquation. 

Ant!  bb  being  a  known  Square,  the  Square 
Row  thereof  being  extrafted  is  equal  to  a ,  and 
tint  is  the  thing  retjuired. 

Hut  a  a-fba-:c  r,  and  a  a  —  b  a d dy  and 
a -\-b«—ffy  arc  (all  of  them  )  of 
that  kind  which  arc  called  Aliped  *Alquations  * 
bccaufc  a  (the  thing  required  )  is  multiplied 
jot  only  imo  it  felf,  but  into  another  known 
Quantity,  namely  into  b. 

And  Note,  That  this  known  Quantity  in  all 
Mixed  /Equations  is  called  the  Co-efficient. 

Note  alfo,  1  hat  the  three  forts  of  Mixed  /E- 
quations  above  exprefled,  arc  all  that  can  hap¬ 
pen  m  Quadratitks  ^  and  by  fomc  one  of  thefe, 

? !  Problems  whatfoever,  tranlccnding  plain 
UiviUon,  fane!  not  reaching  Solids,)  are  to  be 
rclolvcd  by  finding  the  Root  *,  according  to' 
thefe  old  Rules. 

In  the  firft,  a  a  -fba  —  cc. 

Unto  the  Quantity  given,  namely  cc  add 
•c  Square  ol  halt  the  Co-efficient  ,  it  makes 
1  ,  bb 

lee  -| - . 

4 


Which  if  it  be  in  Lines,  may  be  reduced  in¬ 
to  one  Square  *  and  trom  the  Side  of  that  Square 
take  halt  the  Co-eflicient,  and  the  Remainder 
fiiall  be  ay  which  was  the  thing  defired. 

I n  the  Second  aa—ba~  dd. 
b  b 

Unto  d d  add  (as  in  the  former,)  and  the 
4 

Summ  thereof  (being  always  in  Numbers  a 
Square,  or  in  Lines  to  be  reduced  to  a  Square, 
as  aforefaid,)  Vnto  the  Rooty  or  Sid of  that 
Sqttarey  add  half  the  Co-efficient ,  the  Summ  there¬ 
of  (hall  be  a,  or  the  Root  of  the  Equation  fought 

In  the  Third — a  a-fba—ff. 

From  the  Square  of  half  the  Co-efficient , 
,  .  ,  .  bb 

which  is  take  the  Quantity  given,  that  is, 
ff,  there  will  remain^—//;  which  being 

put  into  one  Square,  and  the  Side  of  that 
known,  if  that  Side  be  either  added  to  half  the 
Co-efficient,  or  fubtrafted  therefrom,  cither 
the  Summ  of  that  Addition,  or  the  Remain  of 
the  Subtraction  is  equal  to  a. 

For  all  Quadratick  /Equations  of  this  kind , 
(wncrc  aay  the  greateft  unknown  Power  is 
wanting, )  have  two  Roots,  which  being  both 
together  ever  equal  to  the  Co-efiicient. 

^  y  Now, 
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Now  if  upon  the  Co-efficient  (as  a  Diametre) 
a  Semicircle  be  deferibed,  and  the  Side  of  f  / 
(the  Quantity  given)  be  applied  therein,  per¬ 
pendicular  to  the  Diametre  b%  the  two  Seg¬ 
ments  of  b,  are  the  two  Roots  fought. 


For  in  the  /Equation  —  a  a  +  bn  =//>  it  is 
(by  the  14th  of  the  fixth  of  Euclid ,  or  by  Prob. 
*?  Lib.  2.  Part  r.  hereof.  )  as  followcth  : 
b  —  a'  f"  /' 

Wherefore  either  Segment  may  be  a ,  and 
the  other  will  be  b  —  *»>  and  f  will  be  a  mean 
between  them. 

Likewife,  In  the  two  former  Equations,  the 
Work  may  be  effc&ed  Geometrically,  and  pro¬ 
ved  alfo  by  this  Scheme  : 


In  which,  as  the  Figure  intimates,  the  Per¬ 
pendicular  reprefents  the  Side  of  re  in  the  Firft 
/Equation,  and  the  Side  of  dd  in  the  Second. 


Draw  a  Line  bg,  from  the  Centre  b ,  to  the 
top  of  the  Perpendicular,  the  Centre  b  being 
In  It  taken  in  the  middle  of  the  Lino  b,  to  wit, 
of  the  Co-cllicicnt,  for  fo  it  is  ufually  called. 

And  firft,  let  the  pricked  Line  be  put  for 
therefore  (by  the  before-recited  Proportion,) 
it  is, 

a  -f“  b1  c  c  a 

And  if  (as  the  Rule  preferibeth)  to  the 
Square  of  half  by  you  add  the  Square  of  r,  the 
total  fhall  be  the  Square  of  the  L.inc  b  g-y  \t/ 
the  47th  of  the  firft  of  Euclid ,  or  by  Theor.  12. 
Lib.  2.  Part  1.  hereof. 

If  therefore  from  the  Line  bgy  or  (wliicli  is 
all  one)  bf,  you  take  the  Linear,  which  is 
half  the  Co-efficient  F,  (for  the  whole  Co-cflici- 
ent  b,  is  the  fame  with  s  ry)  the  reft,  namely, 
the  pricked  Line  rf  fhall  be  equal  to  a ;  for, 
rf—  n  1  =  *». 

In  like  fort  concerning  the  fecond  Equation, 
a  a  —  b  a  — dd\  if  (according  to  the  Rule) 
b  b 

you  add  the  Squares  dd  and  —  together,  it 

gives  the  Square  of  the  Line  bg,  to  the  Root 
of  which,  viz.,  bgy  if  you  add  half  the  Co-effi¬ 
cient,  viz..  bry  or  bsy  the  Summ  fhall  be  //, 
or  n  r,  either  of  them  equal  to  a:  and  then,  as 
n  r ,  that  is  4,  is  to  d,  fo  is  d  to  rf  or  a  —  b, 
as  it  ought  to  be. 

Having  thus  far  proceeded  in  /Equations, 
I  think  it  ncccllary  to  admor.ifh  the  Reader, 
that  in  putting  a  (always)  fen  the  thing  fought, 
and  working  therewith  as  if  it  were  known, 
quite  through,  as  the  Qpeftion  requires,  he 
lhall  at  laft  come  to  an  /Equation,  but  it  may 
be  fucli  as  wants  reducing :  of  which  as  fol¬ 
lowcth. 


CHAP.  IV. 


Of  \EDV  CT  ION  of  NOVATIONS. 


/n  Quations  arc  reduced ,  by  adding  all 
XXI  that  >s  ncccllary,  or  fubt railing  all 
that’s  unncccllary,  on  both  lides  the  lign  of  E- 
quality  —  :  Or  by  fubtrading  Comradidtorics, 
(if  they  happen  on  one  and  the  fame  Side,)  un¬ 
till  the  /Equation  (purged  of  all  unncccllary 
Members)  remain  with  all  that’s  abfolutcly 
known  on  one  Side,  equal  to  (as  little  as  may 
be)  all  that’s  unknown  on  the  other  Side. 

One  Example  of  this  fhall  ferve,  which  is 
this,  as  followcth. 

In  the  /Equation, 

a  a  —  ba-f-dc-^b  a  —gg  -f 'bn  —  dc. 

To  reduce  this,  you  muft  remember,  that 
the  taking  away  a  Want  of  any  thing,  is  all 
one  with  the  Add-tion  of  that  thing. 


Therefore  feeing  there  is  on  the  firft  fide  a 
want  of  bay  cxprcllcd  by  — •  b  a,  if  you  take 
away  that  —  bat  you  thereby  add  b  a  on  that 
Side. 

Wherefore  ( that  it  may  ftill  be  an  /Equa¬ 
tion)  you  muft  add  b  a  on  the  other  fide  alio. 

Then  it  will  be, 

a  a  -\~  dc  -\~b  a  —gg  -j-  2  b  a  «—  dc. 

Again,  fubtradt  b  a  on  caclt  fide : 

Then  it  is, 

a  a  -j-  dc  "gg  4"  b  a  — •  dc. 

Once  more,  fubtradt  b  a  on  each  fide,  that 
you  may  bring  it  to  that  fide  where  a  a  ftands : 

Then  it  is, 

a  a  —  b  a  -j-  d  c  — g g  * —  dc. 


Laftly, 
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Laftly  ,  (  that  the  Confonants ,  or  known 
things  may  coine  all  on  one  Side)  fubtradt  dc 
on  each  fide : 

Then  it  will  be* 
a  a  —  b  a  —  gg  - — *  2  dc. 

Take  the  Redtangle  ide  out  of  the  Square 
•gy  and  let  the  reft  be  a  Square  //: 
t<'  Then  it  is  reduced, 

*  a  —ba  -•//. 

I  have  gone  hcrco  little  about,  only  for  the 
cxcrcite  of  them  that  are  wholly  unacquainted 
herein;  but  now  they  lhall  fee  that  this  Re¬ 
duction  might  have  been  quickly  done  another 
way:  That  is,  feeing  in  the /Equation 

4rf  —  ba-\>dc-\~ba  —gg  b  a  —  dc. 
there  are  in  the  firft  part  Contradictories,  tiz* 
~ba  and  -\~bay  they  (deftroying  one  ano¬ 
ther)  might  be  taken  away  both  at  once  : 


And  fo  it  will  be, 

*a  +  -gg  +  ba.-dc. 

I  hen  if  you  fubtradt  d  t  and  b  a  on  both  fidcs, 
it  will  be  reduced  to, 

.  aa  —  barrzgg — ide 

as  it  was  before:  And  —  2 dc.  being  put 
into  on  Square  //,  the  Aquation 

aa  — ■  b  a  ~ff 

may  be  rcfolved  as  the  /Equation  a*-ba~dd 
was,  by  the  fecond  Rule  for  Plain  /Equations* 
a  little  before  exprelfcd. 

And,  as  here,  the  Reduction  was  made  by 
Addition  and  Subtraction  only,  fo  fometimes  it 
is  made  by  Multiplication,  fometimes  by  Divk 
fion  \  in  both  or  either  of  which  this  a  general 
RVLE : 

That,  Whatfoever  is  done  to  any  one  M ember , 
tnHfi  be  done  to  every  Member  quite  through 
the  ts Equation . 


CHAP.  V. 

Of  the  Refolution  of  /Equations,  according  to  the  general  Me¬ 
thod  of  Mr.  Thomas  Harriot. 


'A  Lthough  (having  before  given  Rules  for 
all  forts  of  mixed  Squares)  it  may  feem 
prepoftcroufly  done  hereafter  to  fpeak  of  Simple 
Squares-,  yet  bccaufe  the  general  Method  of 
Mr,  Harriot  begins  with  Squares,  I  will  do  fo, 
but  only  with  one  Example. 

§  I.  Of  Square  /Equations. 

Let  there  be  an  /Equation  of  aa~ff:  Or, 
Let  it  be  exhibited  in  Numbers,  44  =  69169. 
Firft,  Take  notice  that  all  Squares,  whether 
Simple  or  Mixed,  in  Numbers  are  to  be  mar¬ 
led  with  Points,  the  firft  always  over  the  place 
of  Unity,  (or  Unites,)  and  lo  fucceflively  over 
every  Binary  or  fecond  Figure. 

Cubes  over  every  Ternary  Figure. 
Biquadraticks  over  every  Quaternary  Figure. 
Surfolids  over  every  Quinquenary  Figure. 
™idfo  forwards. 

This  Square  Number  thus  pointed  is  <59169. 

In  which,  bccaufe  there  are  three  Points, 
there  arc  three  Figures  in  the  Root. 

So  that  a  (being  a  fingle  Letter)  cannot  fit- 
ly  reprefent  that  Root,  but  fomc  Trinomial, 
2iilh-}-c-j~d  fhould  be  put  equal  to  at  and 
the  Square  thereof  fhould  be  equal  to  a  a.  or 
*91 69. 

But  becaufe  it  may  as  well  be  done  by  adding 
U/  that  is,  repetition  of  the  fecond 

Working  (as  they  are  commonly  called)  fo  of- 
tnas  the  Points  arc  more  that  two,  a  Binomi- 
^  will  ferve  (  with  Ids  trouble  )  to  doe  the 


Let  that  Binomial  be  b  -4-  * 

And  put  b  -f-  c  =  a 

Their  Squares  lhall  be  therefore  equal. 
That  is,  b  b  2  be  -|- c c  •—  4 
That  Is,  b  b  -j-  2  b  c  -j-  c  c  =  6pt 6p. 

The  Refolution . 

The  Homogcncal  Number  given,  6  9  1  <y  i 
Firft  fingle  Root  b  =  2  and  b  F  ^ o  o  o 
Which  4.0000  being  fubtrafted? 
from  the  Number  given  69169,  then  >2  9160 
there  remains  of  the  Number  given,  \ 

Root  Deen plate,  b  =:  20 
Divifor,  2  b  40.00 

The  fecond  fingle  Root  c=*6 

a.  be  24  0.0  6 

*  c  3  6.0  o 

„  27  6.0  o 

Subtract  27^.60 

Remains  of  the  Number  given  1 

The  Root  incrcafed  b  —  26  3  v 

Root  increa fed  and?  , 

decuplated,  j  ^  = 260 

Divifor  is  2T ^"520" 

The  third  fingle  Root  c— 3 
2  be  1560 
c  c  0009 
Total  7  5  6  p 

Subtraa  ^L5<fp 

Remains  of  the  Number  given,  o  777 

The  Root  incrcafed  2 63 ,  is  therefore  the 
true  Root,  as  may  be  proved  by  Re-colnpofi- 
Y  y  2  lion. 


Curs  us  Matubmai  n-m>. 


lion,  or  multiplying  *3  by  f°r 
dutt  will  be  69  169,  which  was  the  Niunbu 

81  The 'Cyphers  which  arc  put  after  in  the  Pi- 
vifors  anil  Subtrafts,  arc  only  to  fill  up. the 
number,  of  Places,  by  which  the  Number  given 
or  rather,  the  remaining  Points  would  die 

C  For  the  like  purpofe  is  ufcil  the  Dccnplation 
of  the  Roots,  as  only  to  fnpply  a  place  untiU 
another  Figure  fucccal  in  place  of  the  Cypher. 

And  in  nothing  clfc  doth  this  work  d, I  cr 
from  the  ordinary  F-xtraftion 1  of  the  Square 
Knot  as  it  is  in  Ub.  u  Part  ..Chap.  18.  hereof. 

.The  rcafon  of  it  dependeth  upon  the  fourth 
Theorem  of  the  fccond  Book  of  LuehA}  where 
it  is  dcinonltratcd,  Thar, 

If  a  Ripht  Line  be  divided  by  chance  into  two  I  .tits, 
the  %uarc  wade  of  the  Whole  Line 
the  Squares  of  the  Parts ,  and  to  the  Man  ole 
made  of  the  Parts  twice.  As  irt  Lib.  2.  Part  i. 
Theor.  4.  Page  246.  hereof. 

So  it  his  here  as  followcth : 

The  Square  of  the  greater  7  £  =  6  7  <5  0  0 

Part,  that  is,  of  26o,  j 

The  Square  of  the  Liter  J  f(7rr  00009 
Parr,  that  is,  of  3 1  S 

The  Rcftanglc  ot  the  Parts,  ^  2  0  ,  s<5o 

that  is,  260  into  3  twice,  S  _ . 

Equal  to  the  whole  Square,  6  9  1  6  9 

Nor' do  thofc ’Letters  reprefent  fo  naturally 
the  things  thcrnfelvcs  in  a  Divided  Superficies 
only,  but  as  properly  and  clearly  the  parts  of 
Solid  Bodies  -,  of.  which  two  or  three  Examples 

follow.  -  , 

In  which  I  admonifh  the  Reader  to  he  intent 
to  the  feveral  Pointings  of  the  Quantities  ac¬ 
cording  to  their  due  order,  as  is  before  expref- 
fed  ;  and  alfo  to  the  placings  of  the  Divifors 
and  Subtracts  by' Cyphers,  as  before  alfo  is  in¬ 
timated. 

§  II.  Of  Cubical  /Equations. 

Let  there  be  a  Cube  a  a  a  fff 
Or  propoied  in  Numbers  a.aa-.q  1781923. 

Put  as  before,  b-fe-  a. 

Then  their  Cubes  alfo  (hall  be  equal.  I  hat  is, 
bbb-fibbc-fl  bcc-Yccc  —  41 78 1923. 

The  Refolution. 

TheHomogcncal  Numb,  given,  41781923 
The  firft  lingleCubick  Root  b—  3 
And  b  bb ---  27.000000 

Subtraft  27.000000 

Remains  of  the  Number  given,  14781923 
T,  i  i ft  Root'?  >  — 

decuplated,  j  5 

3  bb  2700.000 
3  b  cooaooo 

Divifor  2790.000 


Second  lingle  Root  err. 4 

3  bbc  10800.020 
3  bee  01 440/". .10 
ecc  00064.000 
12304.000 

From  the  lafl  Remain,  viz. 
Subtract 

Remains  of  the  Number  given 
The  Root  increafed  6—34. 

The  Root  incrca-7  /, _ _ 

fcddccuplatc  J  ~~ f4 

3 bb  346800 
3 b  001020 
Divifor,  347820 
The  third  finglc  Root  c  —  7 
3 bbc  2427600 
3  bee  0049980 

tee  000034.? 


14781923 


2477923 

Subtract  ^  2  4. 7  7  9  2  3 

Remain?  laflly  of  the  Numb,  given  0000000 
The  Root  increafed  b-j/c r  347. 

Which  is  the  Root  of  tile  Cube  41781923; 
which  may  be  proved  by  rc-compolition,  that  is, 
by  Multiplying  347  by  347,  and  the  Produft  a* 
gain  by  347  3  the  lalfc  Produft  lhall  be  equal  to 
the  Cube  which  was  given  to  be  rcfolvcd. 

And,  as  ab^vc,  in  the  Square  the  Canon  of 
the  Refolution  was  the  Letters  bb^ibc^ce^ 
being  the  true  Square  of  b-\-c  ;  and  thofc  Let4 
ters  did  anfwer  cxaftly  to  the  Parts  of  the 
Square  divided  alike  in  both  diincnlions;  fo 
here  alfo  the  Canon  of  Refolution,  or  the  Let¬ 
ters  b  b  b  -j-  3  b  be -{-■  5  bee -{*■ c c c  ,  do  cxaftly 
anfwer  to  the  Parts  or  Members  of  a  Cube,  di¬ 
vided  into  two  Parts,  alike  in  all  the  three 
dimenfions,  as  any  one  may  prove  upon  a  Cube 
made  of  fomc  (lender  matter,  and  cut  through 
all  t^ircc  ways-,  for  he  (ball  find  the  whole 
Cube  (fuppofed  equal  to  4 1781 923  as  before,) 
jullly  made*up  of  the  two  Cubes  of  the  two 
Segments,  that  is,  bbb  and  err,  and  three  Pn- 
rallelipipedons ,  wliofc  Length  and  Breadth  aic 
equal  to  £,hnd  their  Thickncfs toe;  thofc  three 
are  the  3  bbc-,  and  laftly,  three  other  Parallel 
pipedo ns ,  whole  Length  and  Breadth  arc  equal  to 
c ,  and  their  Thickncfs  to  b ;  inch  are  the  3  bee. 

See  more  concerning  this  matter  before,  in 
Book  1.  Part  1.  Chap.  18.  Page  60:  And  alfo  in 
this  following  Schcmatifm. 

The  Cube  of  the  greater  Scg-7  ,  9  3  0  4  0  o  o 
ment,  which  is  340,  bbb,  S 
The  three  great  Paralltlipipc-f  .2427  6  00 
dons  3  bbcy 

The  three  letter  Paralklipipc-  .49980 

dons  3 bee ,  S 

The  Cube  of  the  letter  Scg-7 . 343 

ment,  which  is 7,  cct,  S  _ _ 

The  whole  Cube  given,  41781923 

Note, 
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Note,  l  •  a  the  eater  byn.tnt  is  the  ygre- 
y.itc  <-j  all  the  Sw.de  Knots  except  the  /.;//, 
!\  in’  duly  zaha  A  f  \  .1  Cypher  ^  ns  here  it  isy 
342:  Put  the  h E'er  Sequent  is  the  lajl  finglc 
Km  cn!)\  as  ho  c  7. 

This  is  done  here  to  let  riic  Reader  fee,  th.it 
lie  may  be  fine,  let  the  Quantity  to  be  refol- 
veJ  be  Cireat  or  Little  whatfoever,  if  he  be 
carcfull  to  make  his  Canon  right,  the  Letters 
themlelvcs  will  direct  him  how  to  frame  his 
Divifors  and  Subtrafts  in  order  to  the  final 
Refolution,  cfpccisdly  in  thefe  un-mixed  Quan¬ 
tities;  where  tiic  Points  limit  how  far  the  Sub- 
uaft  lhall  ndvame  at  every  operation ;  begin¬ 
ning  firft  at  the  Point  next  the  left  hand,  not 
futlicr  ;  and  to  the  Second  Point  only  at  the 
Second  Work  ;  and  not  otherwiflb  in  all  that 
follow. 

And  in  Mixed  /Equations,  if  theyhe  made  up 
of  Cube,  with  addition  of  certain  Squares,  or 
certain  Roots,  or  both  Squares  and  Roots ;  or 
by fiibti  action  of  the  fame;  the  Canon  of  the 
Refolution  mu  ft  ever  be  made  by  multiplying 
the  afliimed  Root  b-\~c  in  the  place  of  the 
Qjiclititious  Root  <r,  quite  through  the  /Equa¬ 
tion  in  all  the  Degrees  thereof;  for  fo  hull 
aiife  all  the  feveral  parcels  of  which  thfcfevc- 
tal Subtrafts  arc:  orderly  to  be  made. 

in  a  Cubit  k  /Equation,  if  all  the  Quantities 
be  prefen t,  there  is  no  need  to  point  any  but 
the Cubicks  and  Roots ;  yet  I  have  here  diftin- 
guilhed  the  Places  of  the  Squares  alfo,  with  lit- 
tlcAlhicks;  which  labour  (  when  the  Work¬ 
man  is  intent  about  his  bufiaefs)  may  well  c- 
noagfi  be  lparcd. 

§111.  Of  the  Refolution  of  Mixer!  Cuhicks. 

Let  the  /Equation  a  a  <t-\-  A  a  <t  —  f f  a~  q 
be  propoieft  in  Numbers;  as  let  it  be 

+  '2  a  a  —  75  a  —  29282970: 

1  her cf ore  A  •—  3  2,  and  ff  —  75, 
and  r  ?  c  29282970. 

Put  b-\-c  rzj; 

And  make  the  Canon  of  Refolution  by  fob. 
Uniting  b- f-r  in  the  place  of  a,  quite  through 
the  feveral  Quantities  a  nn-\-Aaa—ffn. 

The  Canon  rightly  made  will  be: 

4  bbb 

*f“  3  bbc-\~  Abb  — f f  b 
+  3  bee  -}-  2  Abe  —  ffc 
~h  •  ecc  -\-  dee 


traced  ns  often  as  there  Hull  be  Points 
left  above. 

The  Ref  A  tit  ion. 

The  Homogcncal  Numb,  given,  x  928297  o 

The  firft  finglc  Root  b  —  2 
-j -bbb  8.G00000 
-f-  Abb  128.0000 

-I-928.OOOO  ir 

* — f  jh  v  1  50.00 
-{-  926  50.1:0 

Subtraft  9  2  6  5  c.o  o 

Remains  of  the  Number  given  .20017970 
The  firft  Root  dee  11  placed— 20  .  •  * 

3  bb  1200.000 
3  b  •  •  60. 000 
xAb  ‘1 280.00 
d  ...  32. co 
13912.00 

»--//  - 750 

Divifor  1390450 

77ic  fccond  finglc  Root  c  -  9. 

3  bbc  10800.000 
3  bee  .4860.000 
cec  . ,  729^000 
2  dbe  .11520.00 
1  dee  ..2592.00 

178002.00 

—ffc 

1 779345° 

Subtraft  1  7793450 

Remains  of  the  Number  given  02224520 
1  he  Root  increafed  b  —  29 

The  Root  increafed  decuplate  bz-  290 
3  bb  252300 
3  b  ...  870 
2 db  .  18560 
-ff  ,-.;75 
Divifor  ^71805 

The  third  finglc  Root  r~8. 


3  bbc  .2018400 
3  bee  ...  55680 

cec  . 512 

id  be  .  .  148480 
dec  ....  2048 


Hide  feveral  parcels  of  thp  Canon  being 
r*ghtly  fubtrafted  from  the  homogcncal  Number 
the  Number  fiiall  be  thereby  refol¬ 
d'd,  and  the  Root  a  found. 

‘>te  liift.t  That  all  the  Parcels  in  the  Ca- 


2225120 
-  -  ffc  • • . . 600 
2224520 

Laftly  Subtract  2224520 
Remains  of  the  Number  given  0000000 


non  which  have  not  the  Secondary  Root 
in  them,  as  -\-bhb-\- Abb,  and  — ffby 
lire  to  be  luStraaed  at  the  firft  operation; 
the  oilier  icmaining  Panels  to  be  all  lub- 


W hereby  it  appears  that  the  whole  Root 
298  is  the  true  Root  whereby  this  /Equation  is 
explicable,  as  may  be  proved  alio  by  Re-com- 
policiou. 


bbb 


Cursus  M 


bbb 
3  bbc 
Sbcc 
ccc 

dbb 
2  cl  be 
dee 


24389000 
.2018400 
|.  .  .  5  5680 

. 5  1  2 

). 26  9  1  200 
.  .148480 
.  .  .  .2048 


AT  II  E  M  AT  I  C  U  S. 

The  fecond  (ingle  Root  c  -  6 
3  bbc  .  .  .  .7200 
3  bee  .  .  .  .1160 

ccc . 216 

ffc  .192  2436' 

I  y  3  2  O  l  2 

From  the  laft  Remainder 


In  all  2  9  3  o  5  3  2  o  Subtract 


1932012 
19  32012 


From  which  fubtr.  ffb+ffc-.  ..22350 
-  Remains  2928297° 

Which  was  the  whole  Homogeneal  Number 
given. 

b  NOTE : 

Whereas  in  compofing  the  Divifor  all  the 
gradual  Quantities  arc  ufed  •,  as  in  the  former 
Example,  3  b  and  d}  as  well  as  3  bb  and 1  2  db  : 
It  is  tt>  be  noted  that  in  practice,  thole  fmallcr 
Particles  3  b,  &c.  may  be  omitted,  the  other 
without  them  miniftrlng  light  enough  for  chu- 
ling  the  fccondary  Roots. 

And  having  now  inftanccd  in  an  Example 
where  all  the  Powers  were  prefent;  in  thefe 
one  or  two  that  follow,  ( to  make  the  Work 
ftortcr,)  I  (hall  leave  out  one  or  other  of  them. 

In  the  /Equation  a«a-\-ffa~ggg 
Propounded  in  Nmmbers : 
aua-\-  320406  <1  =  8348 132. 

It  fometimes  happens  that  the  Co-eflicicnt  a- 
bounds  with  more  Binary  Figures  than  the  Ho- 
mogencal  doth  with  Ternaries :  In  fuch  a  cafe, 
that  there  may  be  room  made  to  begin  the  Ex¬ 
traction,  the  Co-efficient  mult  be  devolved  to 
the  next  Point  farther  to  the  right  Hand,  or  to 
the  Second,  Third,  Fourth,  or  Fifth,  or  far¬ 
ther  if  need  require,  and  there  the  Work  is  to 
begin.  The  Co-efficient  is  always  the  known 
Quantity,  which  multiplies  any  of  the  unknown 
inferiour  Quantities. 


Remains  of  the  Number  given  0000000 

Wherefore  the  whole  Root  is  equal  to  the 
Root  increafed,  2 6,  as  may  be  proved  in  man¬ 
ner  as  aforefaid. 

It  fometimes  alfo  happens  in  the  /Equation, 
aaa—ffu  =ggg,  Put  into  Numbers, 
as  444- — 1050004=: 203 125. 

That  th«.Co-efficient  abounds  with  more  Bi¬ 
nary  Figures  than  the  Homogeneal  with  Ter¬ 
naries  :  wherefore  that  there  may  be  place  for 
the  Rcfolution,  put  before  the  Homogeneal  to. 
Ward  the  Left  Hand,  fo  many  Cyphers  as  will 
afford  that  to  receive  as  many  Cubical  Points, 
as  the  Co-efficient  doth  Quadratical  j  and  at  the 
firft  empty  Point,  as  it  were  by  anticipation, 
begin  the  Rcfolution  :  In  which  there  is  this  of 
Compendium,  That  the  firft  Square  Root  extrac¬ 
ted  out  of  the  Co-efficicnt,  is  either  equal  to 
the  firft  finglc  Root  of  the  Homogeneal  lought, 
or  lefs  than  it  by  Unity. 

But  if  the  /Equation  had  but  two  Dimenfions, 
as  44  —  2544  =  65024,  then  the  firft  Figure 
of  the  Co-efficient,  namely  2,  is  the  firft  Root. 

§  V.  Example  of  Anticipation. 

The  Homogeneal  Numb,  given  -f*  °  2  3  1  2  5 
b-y-c—a  •  •  ■ 

The  Canon  is, 

bbb-\-  ibbc-j^bcc-Jp-ccc — ffb — ffc. 


§  IV.  Example  of  Devolution. 

a  a  4  3 20406  a  —  8348132. 

Put  b*\*c  =4 

The  Canon  v/ill  be, 
bbb  'f  ib be  0 
4~  3  bbc-\-ccc'>’=z  8348132 

+ffb  -t-Z/O 

Rcfolution. 

The  Homogeneal  Number  given  8348123 
The  Firft  fingle  Root  b~  2. 

-4 -bbb  000  8.0  00 
-j- ff  b  6  4  0  8  1  2.o 
=  6  4  1  6.1  2.0 

Subtract  6416120 

Remains  of  the  Number  given  1932012 

The  firft  Root  decu  plate  b  =  20 
3  bb  00001  200 
•  ff  00  3  20406 
Divifor  321606 


The  Rcfolution. 

The  firft  finglc  Root  b  =  3 

-j -bbb  2  7.0 o o o o o 
— ffb  3  1  5 0.0000 
—  45  00000 

Subtract  4  5  0  o  0.0  o 

Remains  of  the  Number  given  +  4  7  °  3  1 1  S 
The  firft  Root  decuplate  F= 30  ;  1 

4-3  bb  270  0.0 o  o 
— ff  1  °  5  0  0  °’° 

Divifor  1  650000 
3  bbc  5400.000 
3  bcc  .360.000 
cce  .  .  .  8.0  o  o 
5  7  6  8.0  o  o 
— f  fc  21000  0.0 
4-  3668000 

Subtract  -^3668000 

Rmains  of  the  Number  given  4"  1  0  3  5  1  2  5 

The 
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The  Root  increafed  b--.ii 
Root  increafed  duplicate  b- 320 
$bb  307200 
— / f  105000 


1  he  third  fingle  Root  c—6 

~Vffc  3  14496 

—  3  bbc  793800 

—  3  bcc  .22680 


The  third  finglc  Root  c— 5 
3  bbc  1  5  3  6  o  o  o 
3  bcc  ..24000 
ccc  _.  .  .  1  2  5 

1  560125 
-ffc  .J2SOOO 


—  5  02200 

From  the  laft  Remainder  —  502200 

Subtract  -—502200 

Remains  of  the  Number  given  o  o  0000 
Root  increafed  b-\-c  —  216,  which  is  the 
true  Root  fought. 


1035125 

From  the  laft  Remainder  4'  1  0  3  S  1  2  5 
Subtract  J  o  3  5  1  2  5 

Remains  of  the  Number  given  0000000 

Which  fhews  that  the  Root  increafed  bf-c—3  1 5 
is  the  true  Root  of  the  /Equation  :  And  it 
may  be  proved  by  Rc-compofition,  as  before. 


§  VII.  Eduction  of  the  LejJ'er  Root  ly  De¬ 
volution. 

The  Homogeneal  Number  given  1244160 
b  --  2  •  • 

ffb  1  o  4  8  3  2.0 
— b bb  —  .  .  .  8.0  o  o 


In  the  /Equation  —  aaa-fff  a  =g g g  , 
which  is  explicable  by  two  Roots,  as  (hall  lie 
(hewed  in  the  next  Chapter  §  5,  to  find  them 
both. 

Put  the  /Equation  into  Numbers. 

As  —  4  4 .1 4-  5  24 1 6  4  =  1 244 1 60. 

Put  b-\-c—<t. 


Therefore 


- — bbb  4 -//  b 

— 3  bbc 

—  lbcc-\~ffc 

—  ccc 


1244160. 


§  VI.  Extraction  of  the  Greater  Root. 


-[-1040320 
Subtract  -{-1040320 

Remains  of  the  Number  given  -f  203840 
The  Root  increafed  7  , 
and  decupled  S  20 

ff 

—  3  bb  .  .1200 
Divifor  5  1  2  1  6 

The  fccond  fingle  Root  c=r4 
ffc  2  o  9  6  6  4 
— 3  bbc  ..4800 
—  3  bcc  .  .  .960 


The  Homogeneal  Number  given  1244160 
The  firft  (ingle  Root,  b—i  '  *  * 

ffb  1  o  4  8  3  2.0  o 
— bbb  8.000000 
4-  2483  2.0  o 

Subtract  4"  24832. 00 

Remains  of  the  Number  given  — 1239040 
The  firft  Root  decuplate  £=20  *  * 

ff  5241  6.0 

—  3  bb  1  20  0.0  o  o 
Divifor  — 6  7  5840 

The  fecond  finglc  Root  1 

ffc  .  5  2  4  1  6.0 

—  3  bbc  120  0.0  o  o 

—  3  bcc  ..  6  0.0  o  o 
—  ccc  ...  \.o  00 

—  .  7  3  6  8  4  o 

Subtract:  •—  .736840 

Remains  of  the  Number  given  —  502200 
The  Root  increafed  ?  , 
and  decupled  '2,° 

ff  5  2  4  1  6 
* —  3  bb  132300 
Divifor  -.79884' 


— C c c  __  . .64 

4-  203840 

Subtract  4-203840 

Remains  of  the  Number  given  o  00000 
The  Root  increafed,  b  4-c=r  24. 

Wherefore  24  is  the  true  Root  fought, 
which  may  be  proved  by  Re-compofition,  as 
hath  been  fiiewed  before. 

So  this  /Equation  is  explicable  by  two  Roots, 
that  is,  216  and  24. 

VIE  TA,  Lib.  dc  Recognition  tAZcjuationunf, 
Cup.  18.  Prop.  2.  faith,  That  in  the  /Equation 
— .aua-fffa—  ggg,  the  Co-efficient  //  is 
tompofed  of  three  Proportional  Squares,  and 
the  Homogeneal  ggg  is  made  by  the  Multipli¬ 
cation  of  the  aggregate  of  the  two  firft,  or  the 
two  laft,  (for  all  is  one, )  into  the  Side  of  the 
other,  and  the  Root  a ,  may  be  the  Side  cither 
of  the  firft  or  third.  And  it  is  evident:  For 
Make  c  c'  -\~dd"  4-  h  h'"  ~ff. 

And  put  c=zu: 

Therefore, 

ccc  4' d  d  c  -j-  h  h  c  —  c  c  c  —  d  d  c  4*  h  h  c. 

Or  put  h~a : 

It  is  bkh -  \r ddh-\-cc b — .hhh:—  d dh  -\~cch. 

Both  which  are  manifeft. 


Comperu 
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Compendium  1. 

Hence  it  may  be  (hewed.  That  either  of  the 
Quefititious  Roots,  as  a,  being  -  found,  and 
called  c ,  the  other  Root  c  may  be  found  by 
a  Quadratick  Equation  only.  .  . 

For  fuppofe  cc -\-c  e -=r.ff — ec:  Then  )t  is 

ec-\-ce-\-i'C — ff‘ 

And  cc1  ce"  «e'".  EucL. L.6.  : 13. 

But  by Conftruftion ,  cc1  dd  kb’,  and 
cc-\-dd-\-bb^zff:  So  then,  hh-et,  and 
h  —  f . 

But  it  was  Ihewed  before,  that  b  might  be  a 
Root  of  this  ./Equation  —  a  *  £ 

and  therefore  e  alfo  is  a  Root  of  the  fame ;  and 
this  Compendium  is  proved. 

Example  in  Numbers. 

In  the  laft  ./Equation  a  a  —  cc  =  46  6  5  6. 
ff-  5  2  4  1  6 
From  which  take  cc~  4  6  6  56 
05760 

Remains  //  —  cc—o^'ido 
But  e  c  =r.  5  7  6 
And  cc  =  5  »  8 4 
576° 

The  Summ  is  cc-\'cez=  057  0  0 
00000 


Therefore  c  c  ce—ff  —  c  c. 

Which  was  to  be,  &c. 

In  the  Equation  —  a  a  a  ~\*f  a  a 

The  Co-efficient  f  is  compofed  of  three  pro¬ 
portional  Lines,  and  ggg  is  equal  to  a  Solid 
made  by  a  Square  (whofe  Side  is  equal  to  the 
two  fit  It,  or  the  two  laft)  multiplied  into  the 
remaining  Line :  And  the  Aggregate  of  the  firft 
and  fccond  may  be  a,  and  the  Aggregate  of  the 
fccond  and  third  fliall  be  c. 

But  1'  2"  4'". 

And  fuppofe  —  a  a  a  -|-  7  a  a  —  36. 

Then  a  may  be  3,  and  e  is  6.  Viet.t,  de  Re¬ 
cog.  Cap.  18.  Prop.  6. 

Compendium  II. 

And  therefore  the  Root  a  found,  the  Root  c 
may  be  found  by  a  Plain  ./Equation :  For  fup¬ 
pofe  the  middle  Proportionally 

It  is/ — -y  —  t’  y"  c"’ 

And  fc —  cy  —  cc-yy,  or  yy-\-cy—fc—cc. 
And  making  fc  —  cc  —  x  .v,  it  is/>  I  O'  =  .v.v. 

And  the  Rooty  being  found,  by  the  firft 
Rule  of  Chap.  3.  it  is  laftly,  (making  c '  /'  d"1,) 
y-\-d—c. 

Here  followcth  Four  Rules  and  Examples 
grounded  upon  Air.  Harriot's  6  Sections. 


CHAP.  Vf. 

Of  the  Fabric^  of  /Equations,  their  Roots,  Increment,  and 
Decrement,  Multiplication  and  Divifion  of  them,  and  their 
Number. 

RULE  I.  T? Very  ^ Equation  being  compofed  of  be  -\-  a a-\- d a  —  b c,  and  is  of  the  firft  kind 
r  fomc  known,  and'' Jbmc  unknown  mentioned  in  Cbap.  3.  _  But  if  it  be  b  f>c,  put 
Quantities,  hath  its  original  by  Roots  compofed  of  b-c—f,  and  the  /Equation  will  be  —ft— be ; 
a  Quantity  known,  and  of  one  other  Quantity  tin-  and  is  like  the  fccond  fort  in  the  faille  Chapter. 
known ;  and  thofe  Roots  multiplied  together,  pro-  The  Original  of  the  /Equation 
duce  cert  Ain  particular  Men.btrs,  with  -j-  and  • —  a  a  —  b  a  ~\~  c  a  —  bc—o , 

refpcllively  figned  (  for  in  every  tsFquar ion  both  here  propofed,  is  |-  a  —  b  —  o,  multiplied  by 
xbefe  Signs  are  prefent,)  which  orderly  placed  make  \  -  a  f-  c  z-  o,  that  is  a  =  b,  by  a  —  —  c.  1  his 

up  the  ^/Equation.  /liquation  hath  but  one  true  Root,  which  is  b , 

As  the  /Equation  a  a  —  b  a  —  c  a  -\-  b  c  o.  and  one  falfe,  which  is  c. 

And  becaule  it  was  at  firft  a  —  b r-o,  therefore  3.  By  this  which  hath  been  faid,  it  is  plain, 
a—b,  and  the  like  of  c.  And  from  hence  it  fol-  That  fome  liquations  have  as  many  Roots  as 
lows,  that  where  the  firft  Term  (  or  higlieft  Dimcnfions ;  fomc  not  fo  many,  but  none  can 
Power)  in  a  Quadratick  Equation  is  ligncd  —  ,  have  more  ;  for  the  Number  of  Dimenlions  be- 
there  the  /Equation  hath  two  Roots,  as^ here  by  ing  the  fame  with  the  number  of  the  Multipli- 
fubtrafting  on  both  parts -\-aa—  ba—ca,  the  ers  (if  all  diverfc)  can  be  but  all  Roots:  Nor 
/Equation  will  be  be  — —  a a  -{-  b  a  -|-  c  a,  and  can  the  /Equation  be  divided  by  any  other  thing 
mult  have  two  Roots.  than  one  of  thefc  Binomials  by  whofe  Multipli- 

1.  Thefe  Compound  Quantities  fo  multiply-  cation  it  was  made. 

ing  I  fliall  call  Binomials ,  whether  a-\-b,  or  But  if  the  Multipliers  (how  many  foever)  be 
a-b,  not  having  any  need  (  in  this  Place)  to  ftill  the  fame,  there  can  be  but  one  Root.  For 
diftinguifii  between  Binomials  and  Rcfiduals.  let  -|-<*  —  b  —  o  be  multiplied  Biquadratically, 

2.  The  /Equation  a  a — b  a-\-c  a  —be,  if  it  The  Procluft  is 

be  b<Lc,  put  c—('—d-,  then  the  /Equation  will  -|-.t  a  a  a— 4b a  a  a  J  6  bba  .1—4  b  bb  a-\-bhb  j. 

Where 
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Where  it  is  plain,  there  can  be  no  other 
Root  but  b ;  1  mean,  none  greater  or  lefs  than 
it;  hccaufc  in  truth  here  are  4  Roots,  but  eve¬ 
ry  one  lingularly  equal  to  b. 

For  if  there  may,  let  it  be  d,  and  let  el  be 
greater  or  lets  than  b,  it  imports  not  which  : 
And  feeing  d— a,  fubtraft  d  in  the  place  of  a, 
quite  through  the  /Equation,  it  will  be 
dddd  —  4  bddd  - 1  6  bbdd  —  4  bbbd  — .  bbbb  —  o. 
Which  if  d  f>  b,  or  ellc  d<fb,  is  at  firft  light 
jmpolliblc  :  For  the  (lilfercnce  between  the  -|- 
and  —  is  always  equal  to  the  Power  of  the  dif¬ 
ference  between  b  and  d ,  which  Power  is  here 
a  Biytadraic,  therefore  d—b.  And  again,  fee¬ 
ing  this  /Equation  may  be  derived  by  putting 
It  equal  to  d,  for  fubtradting  b  in  fclic  place  of 
d,  quite  through,  it  will  be 

-|-  ibb  b  b\-6  bbbb  :~z  4  b  bb  b  -j-  4b  b  b  b. 

Which  is  manifeit ;  therefore  again  bz=J,  which 
is  contrary  to  the  fupppfition  ;  therefore  b  is 
the  only  Root  of  this  /Equation  :  For  indeed, 
the  /Equation  propofed  being  made  only  of 
Multiplications  of  a— b—o,  cannot  be  divided, 
that  is  refolved,  by  any  other  Binomial  than 
a—b,  of  which  it  was  made. 

4.  Hence  it  is,  that  the  laft  Term  in  every 
Equation  may  be  called  the  I Iomogcni.il,  be- 
caufc  it  is  naturally  made  by  Multiplication  of 
the  Roots  of  the  /Equation,  though  the  Co-cfli- 
cients  in  fomc  ordinary  /Equations  arc  difgui- 
fed  with  other  Charadlers,  which  happens  by 
Addition  or  Subtradlion  of  them,  to  reduce  the 
Canonical  /Equation  to  fewer  Members ;  where¬ 
by  the  redundancy  ot  the  Signs  -j-  and  • — ■  is  to 
betaken  away;  this  is  to  be  leen  above  in  this 
pLE,  where  the  /Equ.  |  aa — ba-\-ca — bc—o, 
is  reduced  to  -|  a  <i-|  da  —  her- o,  by  making 
izzt~b\  and  -|  an  \-ba  \*a— -bc—o,  reduced 
to-|- aa —fa  —  b c ■■  •  o,  by  making/*  —  czr:f: 
Where  the  Co-cfiicient  d  or  f,  is  not  a  Part  of 
the Homogcncal  be,  but  a  dilfercr.ee  by  which 
{is  greater  or  Id's  than  c ;  by  help  of  which 
difference,  the  /Equation  which  conlilted  cano¬ 
nically  of  Four  Members,  hath  now  but  Three. 

5-  And  this  Recludlion  is  ufcfull,  for  as  Dcs 
Cwes  frith,  and  may  b?  (ecn  true  by  the  way 
ofMnltiplication  above  (hewed  ;  Every  tSF.qua- 
i-uion  hath  fo  many  true  Roots ,  as  the  Signs  -\- 
«"d  —  therein  arc  changed :  VVhich  in  the  Ca¬ 
nonical  /Equation  •  j-  a  a  —  b  a  -J-  c  a  — <b  c  —  o 
are  changed  three  times ;  whereas  the  Equati¬ 
on  hath  not  three  true  Roots,  but  one  true,  and 
one  Life,  that  is  b  and  c,  and  the  common  /li¬ 
quation  reduced  change! h  the  Signs  but  once; 
lnat  is,  from  -  [  to  — he  in  the  former, 
or  from  \ -aa  to  —fa  in  the  latter:  And 
koni  thence  ic  may  be  known  that  the  /Equa- 
*lon  haili  but  one  true  Root.  The  like  conli- 
Qcration  ought  to  be  had  in  others. 

And  whereas  the  laid  Des  Cartes  doth  often 
mention  ftljc  Roots,  it  is  to  be  noted  that  fucli 
arc  than  Nothing,  as  -|  a  -|- b  r?  o :  Or 


-  fa  —  —b,  and  if  any  true  Root,  as  -  -o, 

be  multiplied  by  this -|-  a  -|-  b  —  o,  there  will 
arifean  /Equation  a-\-ba—  ca  —  be  —  o, 
where  the  Sign -|-  follows  twice,  the  Sign  — 
twice,  and  they  are  once  changed,  which  fhould 
intimate  (according  to  Dcs  Cartes ,  )  two  falfe 
Roots  and  one  true  ;  for  lie  faith.  So  many  times 
as  -l -or  ~  come  twice  together,  fj  m.my  falfe 
Roots  there  arc;  This  /liquation  therefore  nmft 
be  reduced ,  by  making  h  —  c  —  d,  if  c, 
or  clfe,  if  b<fc,  then  make  c  —  b  —  f,  fo  it 
will  be  either  -j-  a  <1  — j—  d a b  c  —  o  ,  or 
-f-aa—fa—bc—o,  which  confirms  that  which 
Des  Cartes  faith  of  twice  -}-  or  — namely, 
That  there  arc  as  many  falfe  Roots  in  the  M- 
qu  ition,  as  -f-  or  —  come  twice  together,  and 
fo  many  true  Roots  as  •]-  and  —  are  changed. 

And  where  the  Roots  are  all  falfe  the  /Equa¬ 
tion  is  impoflible,  as  a-fb  —  o  multiplied  by 
a-\gc  —  o,  produced!  aa-f-ba  -fca  -j-bc  —  o 
which  cannot  be.  And  therefore  when  there  is 
an  Aquation  pretended  like  aa-\-ba-\-ca-—bct 
prefent  judgment  may  be  made. 

6.  The  fame  Dcs  Cartes  faith  alfo,  That  all 
the  falfe  Roots  in  any  Equation  may  be  turned  to 
true  ones ,  and  the  true  ones  to  falfe,  by  changing 
the  Signs  of  the  Second,  Fourth,  and  every  even 
Term.  And  this  is  evident ;  for  of  the  /Equa¬ 
tion  a  '  ‘ — 2  a1  — {-  1  o  a  a  * — 30^ — 87  =:  O  , 
by  fuch  changing  is  made 
-}-  a*  -J-*  2  ai  -j-  10  a  a  -j-  30  a  —  87  —  o  ; 
where  the  firft  had  three  true  Roots,  and  but 
one  falfe-,  the  latter  hath  three  falfe,  and  but 
one  true.  This  /Equation  was  taken  at  all  ad¬ 
ventures,  to  ferve  for  an  Example  only ;  where¬ 
as  any  odicr  will  doe  the  like. 

ROLE  II.  Very  unknown  Root  of  an  tVEcjna- 
JOj  tion  may  be  mereafed  or  dc- 
crcafcd ,  by  Juppofing  another  unknown  Quantity 
-j-  or  — ,  the  Decrement  or  Increment ,  and  of 
that  Binomial  compofing  the  <Vliq nation,  as  it  w.ts 
before  of  the  firft  unknown  Quantity  •  Jnd  if  this 
Increment  be  put  equal  to  fitch  a  part  of  the  Co-cfj'- 
cicnt  of  the  Jccond  Term ,  as  Unity  is  of  the  Di¬ 
mcnfions  of  the  firft  Term,  (if  the  Sum  <f  the  fir  ft 
and  J'econd  Terms  be  both  -j-  or,  both  — ,  )  or  if 
the  Decrement  be  made  equal  to  fuch  a  part  of  the 
faid  Co-efficient  as  Unity  is  of  the  Dimcnfions ,  as 
afore  faid,  (if  the  Signs  of  the  firff  and  fccond 
Terms  be  one  -f~  the  < other  — , )  then  by  fuch  In - 
creafe  or  Dccreafc  of  the  Root,  the  fccond  Term  of 
the  es Equation  (hall  be  taken  away  and  annulled. 

E  X  si  M  V  L  /•:. 

In  the  /Equation  -\-aaa-\-b  aa  —  bbc~  o, 
The  Root  a  may  be  incrcafed  by  making  v-r—a , 
and  fubllituting  c- — q  in  the  place  of  a,  quite 
through  the  /liquation,  and  thereby  finll  arife  a 
new  /Equation. 

-f- e e  c  — -  3  q  c c -J-  3  q q  c  —  qq  q  5  C-\-aaa 
-[-bee  —  2  b  q  c  b  q  <]>—<' -\-baa 
bb  cj  c.  —  bbe 
7.  -r.  Which 
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Which  is  equal  to  the  former,  as  you  fee  a- 
crccing  in  the  particulars ;  and  the  Root  being 
found,  .*  may  be  had  by  carting  away  7  from  e. 

And  becaufc  the  Number  of  the  Dimcnlions 
of  the  firft  Term  aaa  is  3,  if,  according  to 
the  latter  part  of  the  Rulc%  the  Qiiantiry  7  be 
proportioned,  by  making  3'  l"  b'  7",  then 
—  37,  and  4“  bee  will  dertroy  —  37ef,i  an“ 
fo  the  fccond  Term  will  be  quite  taken  out 
of  the  /Equation,  as  is  manifeft for  the  /Equa¬ 
tion  fo  purged  -\-ce  c— 377f+2  bOer-o, 
and  by  fubtratting  on  each  part  +  iqqq -7 bbc, 
having  firll  made  bbc ■ — •  iqaq  —  ddd,  it  will  be 
then  Xeee—3qqe  —  ddd.  The  manner  of 
fuch  Reduction  of  Solids  fliall  follow  in  the 
next  Chapter. 

In  like  fort,  the  Root  a  might  have  been  de- 
creafed  by  any  Quantity,  as*,  which  if  it  be 
proportioned  to  b  as  aforelaid,  would  take  a- 
way  the  fecond  Term  of  an  /Equation,  where 
the  Signs  of  the  firft. and  fccond  Terms  arc  not 
like,  as  in  the  /Equation  -\-aaa — baa—bber: o, 
by  putting  3  .v  —  b,  and  c x  — -  a :  1  he  Problem 
will  be  fully  performed  by  making  e-j-.v,  the 
Root  of  the  new  /Equation,  as  before  was  7, 
oblerving  the  fime  order  in  compoling  the  par¬ 
ticulars,  due  refpett  being  had  to  the  Signs  -j- 
and  — ,  where  they  ought  to  be  altered:  The 
former  reduced  /liquation  -j-tJ  — 3 qqc—ddd 
might  be  farther  reduced  (if  need  require)  to 
-f-  c  e  c  -{-  b  7  c  d  d  d. 

Note ,  This  Augmentation  and  Diminution 
of  the  Roots  in  fuch  manners  to  take  away  the 
fccond  Term  of  any  /Equation,  is  of  excellent 
ufc  in  fuch  /Equations  as  have  three  or  four  Di- 
mcnlions,  and  cannot  by  any  Divilion  with  any 
binomial  made  of  a  -j-  or  — •  fomc  other  known 
Quantity,  as  /',  c,  or  the  like,  be  reduced  to 
fewer  Dimcnlions  i  whereby  it  is  certain,  that 
fuch  an  /Equation  is  Solid,  and  cannot  by  any 
artifice  already  (or  likely  to  be)  invented,  be 
refolved  by  Ruler  and  Compallcs,  but  by  any  of 
the  Conick  Sections  it  may:  In  this  Cafe  it  is 
either  neccllary,  or  extremely  facilitating,  to 
take  away  the  fccond  Terms  (if  there  be  any) 
from  the  /Equation,  as  fliall  be  feen  hereafter. 

RULE  III.  *~¥*HE  unknown  Root  of  any  c'F- 
X  qu.it ion  may  be  multiplied  (or 

divided )  by  any  known  Quantity  multiplying  (or 
dividing)  the  fccond  Term  of  the  oAiqmnon  by 
the  /aid  Quantity  ■,  the  third  by  the  Square ,  the 
fourth  by  the  Cube  thereof  •,  and  fo  forward  conti¬ 
nually  in  this  Order ,  as  often  as  there  arc  ' Terms 
in  it ;  having  firft  a  fumed  another  unknown  Quan- 
tity ,  fo  mult t ph a  to  the  faid  unknown  Root ,  as  is 
1  (quire  d. 

F.  X  A  M  P  L  n. 

In  the  Cubical  /Equation  a' -\-ba. i-\-cca~bcd—o, 
l  et  it  be  required  to  multiply  the  Root  a  by  4, 
Ailiimc  c  —  4  <7,  and  write 
e  e  e  -j-  4  b  e  c  -j-  16  c  r  e  -j-  6  \  b  1  d  o  : 


Which  is  an  /liquation,  and  the  Root  e  is 
quadruple  to  a,  as  may  be  proved  rhus: 

Put  a  — :  4  :  b  —  3  :  c  2  and  d 1 1  *. 

C  aaa  r  64  ) 

Then  2  bu  a---  48  p  Hut  b  c  d  --  1 28. 

C,  c  c  a  —  1 6  j 
In  all  12S 

Therefore  a '  ~\-b  a  a  -j-  c  c  a  —  b  c  d  ~z  o. 

Again,  put  c—i6,  all  clfc  the  fame  Hill, 

C  C  C  C  rrr.  4O 96  ) 

Then  4  b  c  c 3072  >  But  64  b  c  d  --  81,92. 

C  1 6  1  c  e  1 024  j 

In  ali  8192 

Therefore  c’  -\-ybec-\-  1 6  ccc —  64 bed—o. 

And  c  — 16  4  a.  Which  was  to  be  proved. 

The  Utility  of  this  Rule  will  appear  in  redu¬ 
cing  /Equations  a fR^ted  with  Erattions  to 
Whole  Numbers,  by  multiplying  the  Root  by 
the  Denominator,  or  Denominators,  of  the 
Fraction  ;  for  by  fuch  means,  the  Co-efficient 
of  the  fecond  Term  is  multiplied  by  the  fame 
as  before,  multiplying  a  by  4 ;  multiply  alfo/» 
by  the  fame  number  4.  And  many  times  by 
this  Rule  /Equations  may  be  freed  from  Surd 
Numbers  alfo,  efpecially  if  fuch  be  found  in 
the  fecond  Term,  as  is  ealie  to  be  feen  by  try- 
all  ;  for  if  there  he  an  /Equation  fo  allotted. 

As  a  a  a  -j-  f  8  a  a  -j-  j '  a  — •  4  ^  2  —  o. 
Put  e  —  \/  8  a 

And  write  -\-ece-\-8ce-\-cy\c  — 128  —  0. 

So  the  Surds  arc  vanilhed. 

But  if  yet  it  be  required  to  avoid  the  Frac¬ 
tion  9  J  c,  then  make  y  —  3  r,  and  multiplying 
8  by  3,  9-|  by  9,  and  128  by  27,  there  will  be 
a  new  third  /Equation, 

24T  V  +  S7jy  —  345/5  o : 

Which  confirts  of  entire  Numbers,  having 
one  true  Root  which  is  9  ;  and  the  Root  of  the 
middle  /Equation  was  3,  which  is  the  third 
thereof  j  and  the  Root  of  the  firft  /Equation 
was  3  —  j  8.  And  now  I  hope  this  Rule,  and 
the  Ufc  of  it,  is  plain  enough. 

Note  I.  It  may  be  Noted,  that  if  the  Surds 
in  the  fecond  and  laft  Terms  of  the  firft 
/Equation,  viz..  aaa-\-j8aa-\--i\a—l\)/ii 
had  been  utterly  incommcnfurablc,  the 
the  Reduction  had  not  been  fo  fcciblc; 
for  although  4^1  multiplied  by  the  Cube 
of  aJ8,  that  is,  by  8V;8,  produced!  32^16, 
which  is  equal  to  the  entire  Number  1 28 ; 
yet  if  it  had  been  2v'3,  or  2^/5,  or  any 
fuch  Primes  to  be  multiplied  by  8^8,  the 
Produtt  would  have  been  16^24,  or 
1  dv/40;  though  this  laft  may  (by  the 
Note  after  the  Comettary  in  Chap.  8.)  he 
reduced  by  multiplying  it  again  by  v^o 
unto  the  entire  Number  640:  Neverrhe- 
lefs  this  fccond  Multiplication  by  a  Surd, 
renders  the  /Equation  inexplicjplc  ,  at 
lead  by  the  precedent  RULE, 


Of  A  LG  E  B  R  A. 

Nte  II.  It  may  be  farther  Noted,  that  if  in-  Therefore  rejetting  the  Conti  adittories,  and 
Head  of  c  4  a,  one  would  put  e-ifa,  Multiplying  all  by  err,  it  is 
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Lines  being  not  fo  liquid  as  Numbers, 
the  A 'qu.it ion  would  then  be, 

e  C  c  :f  bee- -j-  ffc  c  e  --  ff  b  c  d  —  o, 

increaling  the  Dimcnlions  of  the  Idler 
'Terms:  For  remedy  whereof,  three  Lines 
are  to  be  found  in  proportion  one  to  ano¬ 
ther,  as  arc  the  Magnitudes  fb ,  fc ,  //'//>; 
of  which,  let  the  firft  Line  he  fuppofed 
to  contain  Unity,  as  often  as  the  Superfi¬ 
cies//'  doth,  (tor  which  purpofe,  Unity 
w uft  be  a  Line  let,  and  agreed  on  before,) 
the  names  of  tlicfc  Lines,  when  found, 
may  be  called  v,  />,  f,  and  the  A:quation 
may  be  written^ 

~\~c  ec  —  g  c  c  he c  ' —  /; b  c  ~  o. 

Note  111.  But  it  is  again  to  be  Noted,  That 
where  the  Lines  /,  /»,  and  c,  are  commen- 
iiirablc  in  Length,  the  three  Lines  (’,  /;, 
and  g ,  may  be  very  cafily  found  ;  for  then 
they  may  be  lignified  by  Numbers,  and  if 
f  he  put  for  Unity.,  then  c  —  a,  and  the 
Work  fruftrate :  But  when  the  laid  Lines 
are  incommcnfurablc  in  Length,  this  Re* 
duttion  Is  always  hard,  if  not  impolliblc  : 
For  thofe  incommcnfurablc  Lines  do  moft 
commonly  reprefent  fuch  Surd  Numbers, 
as  cannot  by  any  Reduttion  be  compared. 


FJLE IV. 
ec-fh  b 


T 


c 


-a, 


HE  Equation  aaa — ^bba—iccc, 
or  any  other  like  it,  by  putting 

may ,  if  c  >  b,  be  brought  to 


cccrrccc-j-ddd,  or  if  c  -  b,  tocccr=ccc, 

trlajlly,  if  ( <^b,  then  to  CCC  -'CCC-j-/  —  d5 
With  laft  may  be  called  an  impolliblc  Equation . 

bb"’ 

Pute'  bn  - :  And  becaufc  a  is' equal  to 

e  hi 

the  Siimm  of  the  Extremes,  which  arc  e~{-  -  \ 


-f  T  -f 2  c 5  c»  : 

1  licreforc  -j-  c  *  —  2  re  c  ei  ~  —  b  b  b  b  b  b:t 
And  -j-cs  •  2  t*  tl  -ft*  -  -  b*  i 
Therefore  (for  r  —  c1— y'd — it'c'- j-/)  -f- 
-j-c’  ice  -f-  yT7  “  ha\ 

If  now  (in  the  firft  Gale;  c  be  g, renter  than  b. 

Then  put  c*  —  T  u*  : 

Then  it  will  be  ecc  —ccc  -j-  V  d d d d d d 
1  hat  is,  ecc  —  e  c  c  -j-  d  d  d ;  Which  is  the 
/Equation  promifed  in  the  firft  Calc. 

Secondly,  HTbccquil  tor,  then  t* — b*~  o 
and  it  will  ealily  follow,  feeing  (as  is  fijewed 
above)  that  2  rJ  t  J  f-d  -o,  therefore  the 
Root  ot  it  1 5 — c ’ ~ o  :  tint  is  ecc  — ccc,  the 
fecond  /Equation  prefer ibed. 

Liftly,  By  the  third  Cafe,  feeing  c  is  left; 
than  b,  put  c cc ccc  —  bbbbbb  —  —  dddd dd, 
then  it  will  be  ecc-- ccc- fi- v'  —  dddddd: 
the  /Equation  prefer  ibed  in  the  third  Cafe,  and 
(becaufc  of  the  inexplicability  of  J—dddd  dd) 
impolliblc. 

compendium. 

Whereas  Mr.  Harriot  faith,  Propter  f—d*  in- 
explienbilitem,  0 re.  The  faid  Qiianticy  f—d* 
is  not  explicable ,  becaufc —«’•  arifeth  by, 
multiplying  -\-d'  by  — d\  between  which 
two  there  is  no  mean  i  for  no  one  thing  can 
produce  d*  but  d 1  only,  and  — d*  is  not  pro¬ 
duced  by  -j -d'  or  — d',  becaufc  by.  both: 
This  therefore  may  lerve  for  a  Compendium 
to  favc  labour,  which  might  clfe  be  loft  in 
fccking  that  which  is  impolliblc  tp  be  found. 
Note ,  I  ufc  bf  for  bbbbbb,  and  b*  fot  bbbb,  and 
!>' T  for  b  bbc  cc,  and  the  like  (as  Dcs  Car¬ 
tes  liath  done)  only  for  abridgment,  as  in 
the  Definitions  of  the  Powers  is  already 
fhewed  :  And  ccc-fVc5  ~-b\  with  that  Line 
over,  to  diftingnilh  between  as  one 

Quantity,  and  taken  by  it  lelf,  and  —  l* 
taken  apart  alfo;  for  by  Inch  miftakes  many 
great  Errors  enfuc. 

I  will  add  no  more,  but  thefe  Four  RULES 
may  be  multiplied  by  any  one  that  doth  not 
find  thefe  fuflident  for  his  purpofe  at  his  own 
plea  furc. 


CHAP.  VII. 

Of  T^EDVCTION  of  SOLIDS. 

HAving  fpoken  in  Chap.  VI.  Rule  2.  of  ma-  Solinomial  Rettangtc  P.traMpipcdon  equal  to 
making  bbc — iqqqr-ddd,  and  in  Rule  4.  the  Binomial  Rettangle  Solid  bbc  —  zqqq  -, 
dddddd,  [  think  it  not  amifs  (in  this  for  if  this  Binomial  could  (by  Plain  Geometry) 
place)  to  fiicvv  how  liich  Addition  and  Subtrac-  be  given  in  a  Cube,  as  is  ddd,  fomcthiim  die 
Hon  of  Solids  may  be  performed.  might  be  done,  which  is  here  omitted. 

•  "l, ,l;  n»y  ^t)ted,  1  hat  ddd  is,  for  bre-  Now  therefore,  feeing  />-- 37,  as  there  it  is, 
*ny  lake,  there  ufurped  for^r,  or  lbme  other  the  /Equation  may  be  written,  ‘ 

Z  z  2 


977/ 


C  II  HSUS  M  AT  II  E  M  AT  I  C  U  S, 


9  7  7  C  —  2777  r;z  d  d  d. 

Or  rather,  9  7  7  c  —  2  7  7  7  =. £  *  c- 
Make  --  = /,  therefore  2777=2  7/E: 

Secondly,  Make  977  —  1(lf~:Z£i  ivliLh 
was  firft  to  be  done. 

Secondly,  To  reduce  t'1'  —  into  one  entire 
Solid,  though  not  into  a  Squared  Cube,  as  <T,  as 
is  ufiurped  by  Mr.  Harriot,  for  brevity  in  wil¬ 
ting,  or  facility  in  reafoning  (Page  rco  of  his 
Book,)  fuppofing  that  be  done,  which  cannot  be 
done  by  lhcight  Lines  and  Circles  hitherto. 

Now  therefore  feeing  ca — b*  is  produced  by 
Multiplication  of  ccc-\-bbb  into  ccc —  bbb, 

make  C-p  —  ft  and  —  —  g,  and  /-  K?  =  0,  anc^ 
f~g-p:  Therefore  bcf—ccc,  and  beg-bbb, 
and  bce/  =  ccc-\~bbb. 

Secondly  alfo,  be  p —ccc  —  bbb,  and  there¬ 
fore  bbccpq^ccc  ccc  —  bbbb  bb}  which  was 
fccondly  to  be  done. 

Example  in  Numbers. 

Put  b  —  2)  and  c  =  3. 

Then  cccc*=729,  ar.d  bbbbbbz=z6. 4,  and 

then  c  ccccc—bbbbbb,  that  ^729  64=665, 

which  is  produced  by  multiplying  27  -|-8  by 
27  —  8 ;  that  is  3  S  by  1 9-  Now  make  f—  !, 
and  g—j  3  then  f  1  ^=5^=7,  and/~e=3Errf. 
And  ^7  =  35,  and  6 c/>  =  1 9.  And  laftly, 
b  b  c  c  p  <j  —  66%. 

Moreover,  If  you  make  pep. r.v.v,  the  Solid  is 
farther  reduced  to  bbccxx ,  which  although 
it  be  not  a  Squared  Cube,  yetrit  hath  a  Snuare 
Root,  namely  bex,  which  may  be  of  good  life 
in  many  cafes  to  rcfolvc  /Equations  into  Ana¬ 
logies,  of  which  kind  of  Denomination,  by 
help  of  the  1 4th  of  the  Oth  of  Euclid. 

Note ,  The  three  Cafes  of  the  Equation 
— 3  bbr=2c\  mentioned  in  the  begin¬ 
ning  of  the  Fourth  Rule  of  the  laft  Chap¬ 
ter,  are  called  by  Mr.  Harriot ,  the  firft, 
Hyperbolical 3  the  fecond,  Parabolical  3  the 
third,  Elliptical,  bccaufe  of  fome  iimili- 
tude  between  them  and  thofc  Sections:  Of 
which  three  Cafes,  the  firft  is  rcfolved  by 
a  Conit k  Scdlion,  the  fecond  by  a  Circle, 
and  the  third  not  at  all. 

Multiplication  and  Divifion  of  Solids,  is  al¬ 
together  as  cafic  as  Addition  or  Subtraction 3  for 

if  one  would  divide  ccc  by  bb ,  make  - E-  x  3 
and  again,  make  ~~  —  2. 3  then  x.  is  the  Quo- 

tient  requited. 

Example  in  Numbers. 

Put  b 2,  and  c  3,  then  ~~  "6  J :  to  find 
which,  make  cf  —x  —  ’  3  then  c  x—  if,  and 
y  —  3  as  it  fliould  be. 


Again,  lft  ‘  Ihould  be  divided  by  b,  it  is  now 
ccc  ,  .  .  .  .  ,  ...  ccc 

-  --  z.,  and  multiplying  by  A,  it  is  b  z.: 

bb  _  f.f  v 

Again,  Multiplying  byre,  it  is  —  —  bccz,\  and 

berz.  is  the  Quotient  required. 

Hut  if  it  be  required  to  bring  the  Quotient 
to  a  Biquadratc,  make  bz.bd 3  then  ccdd  -bu  z. , 
and  make  c d  ff  3  then  the  Quotient  will  be 
////•  ,  .  . 

Multiplication  is  naturally  fo  cafic,  that 
there  reeds  no  more  to  be  laid  of  it  than  what 
hath  been  laid  already  in  Chap.  2. 

Now  of  /Equations  confifling  of  three  Terms 
in  continual  Proportion,  as  *K\  bbaa~c' : 
Or  fccondly,  a*—  bbba'  --c*  :  Or  laftly,  Let 
it  be  —  *i*-| ■bbba‘i  —  c*  3  let  them  firft  be 
propofed  in  Numbers,  as  «*~\-2aa  —  2£;  If 
by  Rule  1.  of  Chap.  3.  it  be  wrought,  it  will  be 
found  to  be  V  25  —  1  —  a  a,  and  a  a  —  4,  or 
a  2. 

Otherwife,  If  the  Square  of  half  the  Co-efli- 
cicnt  be  added  on  both  Parts,  then 
a'-\-bba  —  25. 

And  their  Square  Roots  alfo  arc  equal,  that 
is,  **<*-[- i  =  y,  and  an— 4,  or  ^5,  as  before, 
and  the  latter  may  prove  the  former. 

'Secondly,  In  the  fecond  let  it  be 

a( — •iorfrtrtr-459 : 

Add  25  to  each  Part,  then  it  is 

aaaaaa  —  ioaaa  -|-  2  5  --  484. 

Now  each  part  of  the  /Equation  is  a  Square, 
and  their  Roots  alfo  arc  equal;  that  is, 
a  a  a—  5  =  22 ;  that  is,  a  a  a—  27,  and  a  —  3, 

Thirdly,  Inthclaft,  if— 4 *-1-700^=46875 
from  the  Square  of -7%  that  is,  from  122500, 
take  the  Homogencal  46875,  there  remains 
75625,  whole  Square  Root  is  275.  And  ei¬ 
ther  350-1-275,  or  350 — 275,  that  is,  either 
625  or  75  is  equal  to  aaaa,  and  a—  5,  or 
^7775=4;  which  Character  V77,  fignifics  the 
Biquadratical  Root. 

Note,  The  firft  and  laft  of  thefe  Three  /E- 
quations,  may  be  done  as  well  in  Lines  as 
Numbers  (  by  the  faid  three  RULES  of 
Chap.  3.)  and  fo  any  /Equation  of  4,  8, 
1 6,  or  32  Dimenfionsj  but  /Equations  of 
6,  12,  or  24  Dimcnlions,  cannot  be  ef¬ 
fected  fo,  bccaufe  there  is  ever  on?  or 
more  Cubick  Roots  to  be  extracted,  which 
without  two  Means  Cannot  be  done. 

For  if  it  may,  then  I  fay,  That  two  Mopns 
between  any  two  Lines  may  thereby  be  found 3 
for  in  the  fecond  /Equntioni  a* — bbbaaa—x *, 
by  Rule  2.  Chap.  3.  cc-\-\bb  is  a  Square  3  make 
c  c 

-y—d,  then  bd—cc,  and  b  bd  d—cccc,  and 

bbccddz-cccccci  then  make  J there¬ 
to 

fore  f  c  —  ’jbb ,  and  f  c  b*  ~  \  b' .  Now  bc- 
c.aufc  —~.\f,  make b—4. f,  then fachh—\b6. 


Make 
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Make  fc  //,  then  n  hbll  \b'  :  Again,  *1  \  but  that  is  uncertain,  and  cannot  be  made 
mkc  bb-\  bb —wm,  a \x&  dd-\~li—*  a\  and  otherwife:  But  by  making  rrt=.mn,  it  will  be 
then  it  will  be  cc mmnn  -  b  beedd  \  ccbhtl-,  r  r  x  —  a  a  a,  and  a  will  then  be  the  Idler  of 
tint  is  t"  \  l  b'  :  l  o  the  Squ  ire  Root  hereof,  the  two  Means  between  r  and  .v,  if  r<fx,  or 
’  bb  the  greater  Mean  if  r-  x.  And  fo,  if  >  and  .v 

ctnn,  add  \bbb\  thus  make  ;  '~-~Pi  t‘lcri  had  been  given,  and  two  Means  between  them 

*  bb ,  and  bmp..:.  ;  bbb.  Make  ^---7*,  required  to  be  found  ^  then  by  Rctrogrudacion 

‘  n  orderly  one  migut  come  to  the  laid  /Equation 

then  m  *>  7  '  l  b  i  b.  Laftly,  Make  c  [  •  7 -  .v,  a* — bbb  aa.i~i'‘,  of  which,  if  the  Root  a 

then  it  is  c  n  m-\\bbb  ~  m  n  x  -  a  a  a,  by  lie  found,  two  Means  arc  alfo  found  between  r 
Pule  1.  of 'Chap.  3.  Now  if  m,  and  .v,  lie  and  .v,  which  was  to  be  proved, 
proportional,  then  the  middlemen  is  equal  to 


CHAP.  VIII. 

Of  SURD  NUMBERS. 


RV/.B  I. 

THE  Square  Root  of  any  Number  bciujr  multi¬ 
plied  by  that  Number ,  produce! b  the  Square 
Rom  if  the  Cube  of  the  Number. 

For  \a  multiplied  by  a  producetli  ay/a,  but 
t/A—s  aaa  lor  taking  cqnimultiplkcs  they,  will 
be  equal ;  ns  if  the  firft,  namely,  ay/a,  be  multi¬ 
plied  Hill  by  \  a,  the  product  is  asLur,  that  is, 
«.  And  if  ^  aaa  be  multiplied  by  y/a,  it  pto- 
dacctli  y/a  a  a  a ;  that  is,  a  a  alfo:  wherefore 
Aft— fa  a  a.  And  therefore  3^3“  V27,  ei¬ 
ther  of  which  is  the  Cube  of  V3,  and  the  like 
of  all  others. 

RULE  II. 

Surd  Numbers  arc  multiplied  and  divided  like 
Whole  Numbers,  the  Product  retaining  Jlid 
the  Charaller  of  the  Root. 

Tint  is  ^ 2  multiplied  by  Vi)  producetli 
/6,  ar.d  fo  of  all  others. 

Note,  Where  I  (hall  l»vc  occafion  (if  any 
be)  to  fpcak  of  a  Cubick  Root,  I  fhall  fign  it 
thus  v c,  and  the  Lliquadratick  Root  thus  V77* 
RULE  III. 

To  multiply y  Divide,  Add,  or  Subtrafl  the 
Roots  of  Surd  Numbers ,  and  firft  of, 

MV  L  T 1  V  LI  C  AT  10  N. 

Bcfidcs  that  which  hath  been  faid  in  the  laft 
foie  above,  thefe  Roots  of  Surds  may  be  mul¬ 
tiplied  and  divided  ,  and  known  by  other 
nanus,  fo  as  fometimes  the  Products,  or  Quo¬ 
tients  fliall  be  rational.  Firft  therefore  any 
Squire  Root  doubled  is  the  Square  Root  of  the 
Quadruple.  As, 

2y'<)~  -  v  ro,  and  ?V:o  -:v/8o. 

3vT  -v45»  4v'5--8o»  5 V"5 ~V,2S* 

2^10  ::v"40,  i/io  :Ly/90. 

4\'ic  V'  i6<.',  and  5Vio“V2')0,  G'r. 
Infinitely  ft  ill  multiplying  the  Numerator 
2,  3,  4,  5,  esc.  into  it  fclf,  and  the  Produft 
into  the  Surd  Number,  as  if  3  v'i  o  — V90,  ft 
arifeth  from  3  ii::;cs  3  into  the  Surd  Number 
vie,  and  the  like  of  all  others  vvliatfocvcr. 


For  put  y/a.—  s/ 10  to  be  multiplied  by  ano¬ 
ther  Number,  as  by  a  ~  10,  the  Prod u ft  is 
a  ^  a  10  V  10  3  which  by  the  firft  Rule  is 
y/aaa.—y/ 10003  that  is,  the  Numerator  10 
into  it  fclf,  making  ioo,  which  multiplied  a- 
giin  by  the  Surd  VIO>  gives  100c. 

And  if  it  had  been  at  firft  y/  a  ::iy/ 10  multi¬ 
plied  by  any  other  Number,  as  e  —  3,  the  Pro¬ 
duct  mull  by  the  lame  method  be  iV'1  —  iV10; 
that  is,  (by  the  fame  rcafon  as  the  former,) 
y/  cca::~y/  cc  1  °  zz  V90. 

And  it  is  plain,  that  if  any  Root  be  multi¬ 
plied  by 

2  -7  r  Quadruple, 

3  /  the  Prodnt\\Noncuplc, 

4  Sftiall  be  the  <Scdccuple, 

5  ^Root  of  the  //Tigintiqnintuple, 

6  J  t-Trigintifcxtuplc. 

And  fo  forward  infinitely,  according  to  the 
Proportion  of  the  Squares  of  the  Multipliers. 

Alfo  by  Decuplation,  as  if  5  V5 —V*  25,  then 
5  ^  5°_—  V  1250.  Or  if  4  V  4  ■—  V  then 
4^40-^^6403 and  (as before)  il^VioziV^o, 
then  4 V» 00  ~Vicoo.  Alfo  by  Snb-decupla- 
tion,  if yViozrvApo,  then  2Vi'=V4* 

Or  if  5  V2c:-:v'500,  then  5  v'-’- “4/50;  and 
(according  to  that  aforefaid)  3  V37  V333, 

and  3V36  ~v/324»  that  is  the  Square  Root  of 
three  times  three  times  36. 

And  this  may  often  be  of  life,  not  only  in 
Numbers  but  Species ,  and  is  therefore  to  be  had 
in  memory  by  him  tint  would  be  ready  in  Mul¬ 
tiplication  of  Surd  Numbers,  or  Surd  Quanti¬ 
ties. 

Farthcrmorc,  it  may  be  ufefull  to  remember 
that  in  R-cciprocal  Sard*,  as  4  V 5  and  5V4,  thefe 
two  have  that  Proportion  one  to  another,  as 
4  hath  to  a  mean  betwixt  4  and  5. 

As  for  Example  4V/o1  hath  that  Proportion 
to  9V4,  as  hath  4  to  6,  which  i  ;  a  mean  be¬ 
twixt  4  and  93  for  4V9  12,  and  qV4  -18; 

but  4'  6"  12'  18",  or  more  generally, 
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*s/c'  c^a"  a'  for  multiply  the  Means, 

it  is  ac v'.f;  and  multiply  the  Extremes,  it  is 
rfyW,  and  divide  each  of  them  by  a,  the  firft 
is  ey'.r,  the  other  is  >Jace\  but  by  the  former 
part  of  this/to/c  e^a—^ac  e ;  wherefore  this 
is  proved. 

Con  ft  ft  ary. 

Hence  it  is  evident,  That  Roots  of  them- 
fclvcs  inexplicable  may  be  fo  multiplied  as  the 
Product  may  be  rational.  For  if  V20  be  nml- 
tiplied  by  4v'5»  the  Product  will  be  4^100—4.0: 
For  2 v/^-y^o,  and  iy/io  —  V80,  therefore 
4V5— V80  j  but  v  80  multiplied  by  V2o  gives 
V  i6oo~*.40. 

I  need  fay  nothing  of  Divifion,  for  that  is 
no  more  but  by  the  fame  Reps  to  go  back  again, 
as  Vi 600  divided  by  v'8o,  the  Quotient  ,s 
V20 ;  and  fo  of  the  reft  which  hath  been  faid 
in  Multiplication. 

NOTE , 

Thefc  things  being  fo,  it  will  not  be  hard 
to  find  fome  Numbers  to  compare  with 
any  furd  Number,  fo  as  to  make  that 
Work  rational  and  exprimiblc  which  fee- 
med  not  fo  •,  for  there  is  not  any  Surd 
Number  can  be  given,  which  may  not  by 
fome  Multiplication  be  made  a  rational 
Number. 

For  let  it  be  V5,  V7,  V8,  or  any  of  thefe, 
as  V7 ;  multiply  it  firft  by  V7,  that  produ¬ 
ced!  7 ;  but  multiply  V7  by  any  Square  Num¬ 
ber  whatfoever,  as  by  4,  omitting  the  Sign  Vi 
it  gives  28,  then  again  multiply  V7  by  V28, 
it  produccth  V*  96=14. 

For  this  is  all  one  as  to  multiply  one  Square 
Number  by  another ,  which  ‘muft  needs  pro¬ 
duce  a  Square  Number.  So  here  the  Square 
Number  4  was  multiplied  by  7,  and  after  by  7, 
that  is,  by  49,  which  Multipliers  cannot  pro¬ 
duce  any  other  than  a  Square  Number,  to  wit, 

1 95.  Enel.  9.  r . 

And  whatfoever  hath  hitherto  been  faid  of 
Quadraticbj,  may  ferve  for  Cnbickj  alfo,  due 
refped  always  had  to  the  degree  of  the  quan¬ 
tity  and  Root ;  for  any  Vc  multiplied  by  2 
gives  8 Vc,  by  3  it  gives  27 \/c>  by  4  it  gives 
64VC  j  that  is,  2  Vc8~Vc^4,  and  sVc8— Vc2i5, 
and  3Vc27r- Vfc  729>  the  Proportion  ftill  in- 
creaiing  as  the  Cubes  of  their  Multipliers. 

And  the  like  confideration  had, this  may  be  ap¬ 
plicable  to  Biquadraticks,  or  any  higher  order. 


And  ftill  whatfoever  hath  been  Lid  of  Mul¬ 
tiplication  lerves  in  a  retrograde  way  for  Di- 
viiion  alfo. 

RV  LE  IV. 

For  ADDITION. 

Surd  Roots  arc  ufually  added  and  fubtrafted 
by  the  Signs  -[■  and  ,  as  the  Square  Root  of 
2  added  to  the  Square  Root  of  8,  the  Summ  is 
v  2  ~1  V  8  ,  or  fubtraded ,  the  Remainder  is 
v  8 — V2- 

But  thefe  may  be  added  into  one  Summ,  for 
feeing  8  is  quadruple  to  2,  therefore  2  V2r-v  8, 
and  the  Summ  is  3V2i  and  the  Remainder  is 
V2«  Likewife  the  reciprocal  Surds  3V2~:2V8 
arc  capable  of  Addition,  Subtraction,  Multi¬ 
plication,  or  Divifion  \  for  they  are,  being  ad¬ 
ded,  3 V32,  that  is,  V288  j  fubtraded,  Vi2; 
multiplied,  V4C96  >  divided  V4  i  but  fuch  as 
arc  neither  commcnfurablc  nor  reciprocal  can¬ 
not  be  amalfcd  into  one  Summ. 

And  the  Summ  of  the  former  Addition  of 
V8-J-V2  being  already  reduced  to  3V2,  may 
be  yet  farther  reduced  to  V 1 8  3  for  3V2  isc- 
qual  to  the  Square  Root  of  three  times  three 
times  two,  as  hath  been  more  than  once  (hewed. 

And  generally  when  the  Surds  given  are  de¬ 
nominated  by  Numbers  in  quadruple  Propor¬ 
tion,  as  V2  t0  V8,  and  V3  to  Vi2,  &c.  the 
Idler  and  the  greater  being  twice  added  to¬ 
gether,  as  2  to  i6,  or  3  to  24,  the  Square  Root 
of  the  Summ  of  the  two  Square  Roots  given 
to  be  added,  that  is,  V 2 ~\~ V8=r:  V  18,  and 
V3-Wi2~V27- 

The  reafon  is,  9  ,s 

compofed  of  the  leficr  one,  and  the  greater 
twice  }  that  is  as  often  as  the  V1  is  contained 
in  the  V4- 

But  if  the  Numbers  be  prime  one  to  another, 
they  muft  be  added  or  fubtraded  by  the  Signs 
-j-  and  — ,  for  thefe  Rules  reach  not  to  Primes. 

And  having  find  this  little  to  acquaint  fuch 
as  are  wont  to  be  affraid  of  Operations  where 
Surds  are  prefent,  which  this  will  render  fomc- 
thing  cafie,  which  perhaps  feemed  hard ;  and 
others  which  were  hard,  lefs  difficult ,  1  will 
now  leave  this  ragged  Subjed,  and  recreate 
a  little  with  a  few  Problems,  the  performing 
of  which  may  ferve  to  recall  into  life  and 
Practice  that  which  hath  been  fpoken  of  Solids 
in  the  former  Chapter. 
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CHAP.  IX. 

PROBLEMS . 


PRO  B.  I. 

A  TIT  Right  Line  Icing  given ,  to  divide 
it  into  tivo  parts ,  fo  as  the  Reftanpje 
cj  tl:e  Whole  and  one  of  the  Parts ,  may  he 
to  the  Si/nare  of  the  other  Part,  in  fuch  Pro¬ 
portion  as  is  betwixt  any  two  Right  Lines 
given- 

la  the  right  Line  given  be  b. 

The  Segment  to  be  fquared  a. 

Then  the  other  Segment  is  b—a  , 

And  let  the  two  Lines  given  be  r  and  /. 

Then  bb  —  b  a'  an"  r'  s". 

And  r  a  a  —  sbb  —  s  b  a.  per  1 6.  6.  Euclid. 

That  is,  r  a  a  s  b  a  —  s  bb. 

Make  —  d ,  and  divide  all  by  r. 

Then  it  is,  aa  \-d a  ~  d b ;  make  d h  ~ff. 
Then  laltly,  it  is,  a  a -\-  d  a  / f.  And  a  is 

dily  found  by  Rule  1.  of  Chap.  2. 

And  if  it  had  been  required  to  have  had  the 
Rcftauglc  -|  •  or  —•  fome  other  Plain  to  have 
had  any  limited  Proportion  to  the  Square  aay 
the  Work  had  been  almoft  the  fame  with  fome 
fmall  Additjpn. 

PROD.  II. 

To  make  a  Scalcnon  Triangle ,  of  which 
the  Bafe,  Perpendicular,  and  Propor¬ 
tion  of  the  other  Sides  Jhafl  be  given. 
(I  account  that  the  Rale  which  fub- 
tends  the  divided  Angle.) 
let  the  Bafe  given  be  b ,  the  Perpendicular 
f,  and  the  Proportion  of  the  other  Sides  as  r 
toi:  of  which  let  r  be  the  Idler,  and  for  the 
Idler  Segment  of  the  Bafe  put  a. 

Therefore  by  fuppolition, _ 

r'  s'  v C t - V a1  Vet  I  l>b — iba-\-aa,r. 

So  that  the  Squares  of  them  are  alfo  propor¬ 
tional  :  that  is, 

rr'si",  cc-\  a. 1'  cc  \  bb  —  2b  a -\- a  a". 
And  by  Multiplying  the  Means  and  Extremes, 
it  is  ssaa  sscc nee  -  \-rrbb  — -  irrbu  -\-  rraa. 
That  is, 

uan  —  rra a\l  rrba r  rccAr  rbb—s  see . 


And  divide  all  the  /Equation  by  >•,  then  it  is, 
xaa~rn  a  |  •  2  r  ba~-rce-\  -rbb  —  xcc. 
Secondly,  Make  .v — r.-  f,  and  gg—.bb-  [  -cc. 
Then  it  is,  fa  a  -J-  2  /•  b  a  r~-  r  g  g  —  .v  c  c. 


Again,  Make  f 
ride/rt./-l  2  r  b  .1 


/',  and  -  --  —  h,  and  di- 


Then  it  will  be, 

,  irb 

n  a  T*  y~  *  ~  hg  —  c  k? 

Laftly,  Make  -j,-  =r 7,  and  bg—bc: ~mm. 

The  /Equation  finally  reduced  will  be  then 
a*  and  a  may  be  found  by  the  firft 

Rule  for  Square  /Equations,  Chap.  2. 

P  R  O  B.  III. 

Any  Number  being  given,  to  find  two  0 - 
ther  Numbers,  fo  as  all  the  three  may 
conflitute  a  Reft  angle  Triangle. 

Unto  the  Square  of  the  Number  given  add 
Unity,  the  half  of  the  Summ  (hall  be  the  Hypo - 
tenufe:  Or  from  the  faid  Square  takfc  Unity, 
the  half  of  the  Remainder  (hall  be  the  middle 
Side. 

For  let  the  Number  given  be  the  Square 
is  a  a,  to  which  adding  Unity,  the  Summ  is 
a  a  -|-i,  the  half  whereof  is  i  a  a  -|- for  the 
Hy pot  en  nfc. 

Secondly,  From  a  a  take  Unity,  the  reft  is 
aa  —  1,  the  half  whereof  is,  1,  for  the 

middle  Side. 

But  the  Idler  Side  (by  fuppofition)  is  a. 

The  Square  of  the  Idler  Side  is  a  a. 

The  Square  of  the  Middlcmoft  is  \aaaa^ \aa-\-\ 
Both  thefe  Squares  are 

But  the  Square  of  the  EJypotcvufe ,  viz.,  of 
iaa- K  is  equal  to  thefc,  that  is,  X  : 

Therefore  by  the  48th  of  the  firft  of  Euclid}  the 
Propofition  is  proved. 

Corollary. 

Hence  it  is  plain,  that  the  two  greater  Sides 
of  any  Redangle  Triangle  differ  by  Uni¬ 
ty,  for  if  two  Squares  differ  by  two,  their 
halves  differ  by  one. 

Note ,  If  it  be  required  to  have  all  the  three 
Sides  in  Whole  Numbers,  then  the  Idler 
Side  muft  be  an  odd  Number. 

P  II  O  B.  IV. 

The  Difference  of  the  Sides  of  a  Re(5tan: 
gle,  with  the  Area  and  Diagonal  in  one 
Summ  being  given  in  Numbers,  to  find 
out  the  Sides. 

Let  the  difference  of  the  Sides  be  7. 

And  the  Area  and  Diagonal  together  73. 

And  put  the  Idler  Side  equal  to  a. 

Then  the  greater  is  .t-f-7- 

1  hefe  two  multiplied  produce  a  a  - J-  7  .r, 
which  is  equal  to  the  Area. 

And  therefore  73—  aa~ ja  is  the  Diagonal. 

The 
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The  Square  of  which  is, 

-|-  53^9—  Eforf/O 
-\-aaaa-\-i.ya  a-\~£ 

-j-49  a  a  — 1022  a  J 
Which  reduced;  and  rightly  ordered  is, 
-\-a  aaafnaaa  — 97  aa  — 1022-/  4-5 3 ip. 

Which  by  the  47th  of  the  firft  of  Euclid,  is 
equal  to  the  two  Squares  of  the  other  Sides 
a,  and  a- j- 7,  whole  Squares  arc  aa,  and 
a  a  4-  1 4  a  *-j~  4 9- 

That  is,  -\-aaaa~\-\^aaa~—  97  a  a— 1022  a 

4-5329  —  2/7^4-14^4-49- 

That  is,  ~\-aaa  a-\-i<\aaa—99  aa—~\0$6a 

4-5280—0. 

That  is,  —  a  a  a  a  — \.\  a  a  a\  99  a  a 

4-1036/7—5280. 

In  which  /Equation,  bccaufe  aaaa  hath  four 
dimentions,  and  the  Hoinogcncal  5280,  but 
four  places,  the  Root  a  cannot  con  lilt  of  more 
than  one  Place,  or  Figure,  which  mult  be  found 
out  by  trying  every  one  of  the  nine  Digits,  if 
need  be,  and  will  be  found  at  lalt  to  be  5  : 
therefore  the  other  Side  is  54-7—12,  the  Area 
60,  and  Diagonal  13. 

Rut  if  a  had  been  more  or  lefs  than  5,  yet 
(except,  fomething  clfe  lead  a  readier  way)  it 
is  good  to  try  5  at  firft-,  if  it  be  too  little,  then 
7  \  if  that  alfo  be  too  little,  then  9  •,  fo  there 
will  be  no  need  to  try  the  even  Numbers,  6, 
8,  &c.  for  if  5  bee  too  little,  and  7  too  great, 
it  muft  be  6  }  the  like  rcafon  will  ferve  for  8, 
4,  2  j  fo  that  he  which  guclftth  moll'  unfortu¬ 
nately  need  not  try  above  four  or  five  digits, 
which  is  no  great  matter,  the  like  happening 
fometimes  in  licking  the  Quotient  in  plain  Di- 
vifion,  for  no  Man  is  furc  to  guefs  right  at  firft. 

Hut  that  we  may  exemplific  this  in  bigger 
Numbers,  Where  a  may  confift  of  more  places. 

Let  the  difference  of  Sides  be  7 1. 

The  shea  and  Diagonal  together  1 177. 

Working  ns  in  the  former  Example,  there 
will  arife  an  /Equation,  which  being  reduced 
and  ordered  as  before,  will  be, 

142/7/74  —  2685/rrt]  167276/7—1380288. 
And  putting  b-\'C  —  a. 

Then  the  Cahon  of  the  Refolution  will  be, 

—  bbl>b~  rybbbe — -6b bee — '4 bccc  — cccc 
• — 142  bbb  —  426  bbc  —  426 bee  — -142  cec 

—  2685  bb  —  5370  bc‘ —  2685  c  c 

4-1 67276/74-1 67276c. 

To  be  orderly  liibtrnctcd  from  the  Homogc- 
ncal  Number  given  1380288,  as  followeth. 

The  Number  given  4- 1  3  8  o  2  8  8 

The  firft  linglc  Root  b  —  i  ’ 

—  bbbb  1.0000 

—  1 42  bbb  1  4  2.0  o  o 

—  26S5M  2685.80 

In  all  4  2  o  5.0  o 
4-167276  b  1  6  7  2  7  6.0 
Subtr.  (the  dilf.  of  4  •  and  —  )  4-1252260 
Remains  of  the  Number  given  )-  cm  8  028 


The  firft  Root  dccuplatc  /?  — 10 

—  4  bbb  4000 

■ — 6bb  0600 

* — *  4  ^  0040 

. — 426/7E  42600 
— 426  b  4260 

—  537°^  5  3  700 

Then  * — -105200  is  all  the  — 

And  4-  1  6  7  2  7  6  is  all  the  \~ 
Divifor  -}-  6  2  o  7  6  is  their  difference. 

The  fccond  finglc  Root  c—  3 
Remains  of  the  Number  given  ' 0  1  28028 
— 4  b  bbc  12000 
~6bbcc  .5400 
— 4/7  ccc  .1081 
■ — cccc  ...  8  1 
— .426/7  be  1  27800 
426  .38340 

— 142 ccc  .  .3834 
— 537°6c  1  6  1  100 
— 268ycc  .24165 
In  all  —  373800 

4-i  67  276c=5oi828 

all  the  lefs  being  3  7^3  8  o  o 
The  difference  is  4m~2  8028 

Which  being  taken  from  the  Remains  of  the 
Number  given  4-128028,  there  remains  final¬ 
ly  nothing  ^  fo  that  the  given  /liquation  is  juft- 
ly  refolvcd  by  the  Root  b-\-c—  13. 1 

The  Idler  Side  a  is  therefore  1 3,  to  which  if 
the  difference  given,  namely  71,  be  added,  the 
middle  Side  84  is  thereby  compofed. 

Again,  if  to  that  middle  Side  84,  be  added 
Unity,  the  I-Jypotcnnfc  of  a  Right-angled  Tri¬ 
angle  is  compofed,  whofe  three  Sides  are  1 3, 
84.  85. 

The  Superficies  of  this  Triangle  is  half  the 
Parallelogram,  or  Rectangle  required. 

For  84  multiplied  by  13,  gives  1092,  for 
the  Area  of  the  Redangle ,  to  which  adding 
85  the  Diagonal,  compofeth  the  Number  1177, 
as  was  required  in  the  Propofition. 

COMPENDIUM. 

Seeing  the  two  greater  Sides  of  any  Redan* 
gle  Triangle  exceed  one  another  by  Unity,  (as 
by  the  former  Corollary , )  the  difference  be¬ 
twixt  the  two  Idler  Sides  being  given,  the  dif¬ 
ference  betwixt  every  two  Sides  is  alfo  given. 

So  that  putting  a  for  the  Idler  Side  of 
the  Redangle,  the. greater  Side  is  /i-|-7r» 
and  the  Diagonal  a- 1 - 72,  whofe  Square  is 
•  |-/i/t4-  144/1-I” 5184,  to  which  the  two  Squares 
of  the  Sides  being  arc 

equal.  That  is, 

2 a // -}-i 42 a  j  504i--rf//  |',44‘*4'5,8‘b 
And  fubtrad.  from  each  part  an- j- 144.14-504 1, 
there  will  remain  \-a.t~ 2/1—143.  And  ^  will 
be  found  13,  by  the  fccond  A nth-  of  Chap.  2. 


A’  ES  VMP  T . 


A’  /  •:  SUMP  T. 

In  the  fccond  Problem  of  this  Chapter  it  hath 
been  flicwed,  How  upon  a  Hale  and  Perpendi¬ 
cular,  and  Proportion  of  the  remaining  Sides 
given,  to  defUibe  a  Triangle. 

It  is  there  to  be  undcrftcod  of  an  Acute-an¬ 
gled  Triangle,  in  which  the  Perpendicular  falls 
within  the  TYianglc.  Now  therefore  let  it  be 
otherwife.  V 


As  in  this  Figure  of  the  Triangle  adb ,  let 
there  be  given  the  Hafe  ab—b ,  the  Perpendi¬ 
cular  de—cy  and  the  Proportion  of  the  ether 
Sides,  namely  b  d—rt  and  da—s^  whereas  in 
the  fecond  Problem,  the  Idler  Segment  of  the 
Bafewas  called  a,  and  the  greater  b — a:  Now 
here  the  Line  b  c  may  be  called  ay  and  a  c  fhall 
be  fc-j-4,  and  the  reft  of  the  Work  will  be  like 
that  before  in  Prob.  2. 

NO  T  E: 

And  it  may  be  Noted,  That  if  from  a  and 
\>  (the  ends  of  the  Line  a  b)  be  drawn  other  bi¬ 
nary  Lines,  how  many  foever,  lb  as  they  hold 
the  fame  Proportion  as  s  to  >*,  and  concurr  in 
other  Points,  as  c,  /,  gy  &c.  thofe  Points  are 
all  in  the  Circumference  of  a  Circle  whofe  Cen¬ 
tre  is  in  the  Line  aby  produced  towards^. 

For  upon  ah  deferibe  the  Re&anglc  Triangle 
*/><•,  whofe  two  Sides  acy  cby  may  be  as  s  to  r, 
and  divide  the  Angle  acb  into  two  equal  Parts 
by  the  right  Line  c  .v,  and  draw  cq  perpendicu¬ 
lar  to  ac  in  c  y  then  the  Angle  xcq—  90 — xca  y 
likewife  the  Angle  exq— 90— xeb,  but  xcb=xcay 
therefore  .v  c  q—c  x  <7,  and  c  q—x  q. 

And  bccaufe  of  the  limilitudc  of  the  Trian¬ 
gles  Acq  and  cbqy  it  is  aq'  cq"  bq1  "  \  that  is, 
rfxf  bq'  ".  Now  by  liippolition  ag'  bg"  ac'  be" 
And  it  hath  been  proved  aq'  xq"  bq1  ".  There¬ 
fore  by  Compolition  alfo  it  will  be, 

aq-\-xq<  xq-\-bq"  xq'  b  q" . 

But  ac'  be"  nq  xq".  And  xq1  bq"  aq*  xq". 
Therefore  ag'  bg"  a  q~\~x  q'  xq-fbq".  And 
therefore  ag—.tq~\-xq.  And  xq—g  q.  But  it 
hath  been  proved  that  xq  —  cqy  therefore 
xq~cq—gq. 

Again  making  the  Centre  7,  and  the  fpacc 
f<7>  or  gqy  deferibe  1  lie  Circle  .vc^,  and 
prolong  db  to  the  Circumference  in  z.y  and 
draw  qz.:  And  became  it  bath  been  proved 
above,  that  ag'  bg"  ac'  k". 

That  is  aif  lg"  xq'  bq\  therefore  alfo  by  Di- 
Vlfion  ag-bf  bg"  xq — bq'  If. 


That  is  ab'  bg "  xb'  bq”.  Therefore  the  Rectan¬ 
gles  abq—xbg.  Enel.  6.  \  6. 

And  bccaufe  by  Suppofition  ac  be"  ad'  bd". 
And  ac  be”  qc”  qb",  Therefore  ad'  bd"  qc'  qb'\ 
but  qc—q-Ly  therefore  ad1  bd"  qz.'  qb ",  and  the 
Angles  abdy  z.bqy  being  equal,  the  Triangles 
abdy  tbqy  are  equiangular.  Enel.  6.  6. 

And  therefore  ab'  db"  bd  bq.  Enel.  6.4.  and 
the  Rectangles  dbz.—abq.  End.  6.  16.  But  it 
was  now  proved,  that  abq  —  xbgt  therefore 
xbg—dbz..  - 

So  that  the  Points  .v  zgy  being  in  the  Cir¬ 
cumference  of  the  Circle  .v  z,g ,  the  Point  d 
muft  be  in  the  fame  Circumference,  End.  3.  35. 

The  like  Proof  may  ferve  to  fiiew  that  the 
Point  /  is  in  the  fame  Circumference ;  which  is 
all  that  was  to  be  proved. 

This  Circumference  however  defired  by  the 
Ancients,  effected  by  modern  Mathematicians, 
feems  yet  to  have  little  ufe,  more  than  to  help 
the  conftruCtion  of  the  Triangle,  which  (  but 
now  I  fhewed)  may  be  done  without  it. 

PROB.  V. 

In  any  Reft  angle  [  b  d  c  a  ]  given  ,  from 
an  Angle  in  ity  [  c,  ]  to  draw  a  Right 
Line ,  [cf]  cutting  one  oppoftte  Side 
[  b  d  in  o,  ]  and  concurring  with  the 
other ;  [  b  a,  ]  produced  in  [  f,  ]  fo  as 
the  intercepted  Line  [  f  o  ]  may  he 
equal  to  [  2  ]  any  other  Right  Line 
given. 


Put  bd—b  c  d  —  d 

do— a  bf—c. 

And  bccaufe  the  Triangles  lrof1  dcoy  are  like* 

Therefore  it  is  b—a'  a"  c'  d"y 

And  db — da—  a cy  that  is,  a  c  j-  da  —  dl\ 

So  we  are  quickly  come  to  the  /Equation  re¬ 
quired,  which  /Equation  having  as  many  un¬ 
known  Quantities  (as  ay  e,)  as  known  (to  wit, 
b  and  dy )  is  hitherto  ufelefs. 

That  the  Problem  therefore  may  be  foil  ed, 
we  muft  work  another  way,  and  bring  it  to  a 
Solid  /Equation,  by  making  ( for  more  conve¬ 
nience;  cd~by  fo—cy  and  bd—d,  and  bo— a. 

Then  d-J  a-  b'  ~  and  f  -  =bf, 
d— a  d  — a  J 

And  the  Square  thereof  -~—tL - 

dd — -ida-faa  ' 

is  equal  to  ccy  by  the  47th  of  the  1.  of  Euclid. 
Multiply  all  by  the  Denominator  dd—idafna 
M  It 
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It  makes 

ddaa—2daaa-\-aaaa-\-bbaa=zddcc'--2dcca-\-ccaa, 

That  is, 

aaaa—  id  (tan  -\-bbaa — ccaaj-ddaa-\  -  idccn—ddcc. 
Make  bb-\-dd  —  cc=ff  then  ff  (hall  be 
figned  -|-  becaufe  here  by  1'uppofition  it  ihall 
be  bb-\-dd>cc.  And  the  Equation  will  be 
an  an  —  idaaa^-ffaa-^ldccajzddcc. 

Expunge  the  fccond  term  which  is  — 2 daaa, 
by  the  fecond  Rule  of  the  6th  Chap.  And  be¬ 
caufe  the  Rule  is  not  fully  exemplified  there  in 
the  operation  thereof,  I  will  here  work  it  at 
large.  Becaufe  aana  hath  four  Dimenfions. 
Therefore  make  4'  1"  2d'  -i d". 

Again ,  bccaule  the  firft  and  fccond  term 
have  different  iigns,  therefore  put  e  -j-  -i  d  =  a. 
Chap.  6.  Rule  2. 

The  new  /Equation  arifing  thereof  will  be, 

~\-CA-\-2de  ‘ -\~\ddcc:\  $ddde'\-tfdddd  *j 

-—ldc% — 3 ddcc — \ddde-\-\dddd  f 

4//c  c  -j-  dffc + \d  dfff  —  o 
-\-ldcce-\-  ddcc  ^ 

• — ddcc J 

The  Homogcncal  — ddcc ,  is  here  put  on  the 
fame  fide  with  the  reft,  becaufe  (for  the  pre¬ 
sent)  it  feems  better  to  ftand  fo,  that  it  may 
be  the  laft  term,  in  relation  to  that  which  is 
gone  before. 

In  this  laft  /Equation,  it  is  manifeft  that  the 
fecond  term  2 dcec,  is  (through  contraction  of 
4*  and  —)  abolifhed,  as  was  required. 

And  now  becaufe  the  Quefititious  Root  e  muft 
be  found  by  help  of  a  Parabola,  as  before  in  the 
like  cafe  was  ufed,  it  is  peCclTary  to  reduce  the 
/Equation  to  foriic  fuffl  fopn  as  hathbe^n  fhew- 
cd  before.  i 

Firft  therefore  to  reduce  the  third  teirm,  bc- 
caufe  d^>f,  and  f-fdd,  taken  from  4-3  dd, 
refts  —4 dd^>ff',  make  ^ dd — .//=£«,  fo  all 
of  the  third  term  fhnll  bcl — gg  e  e.  j 
Likcwife  for  the  fou Aji  term,  if 
-|  -Wdd  —  i'ddd  +  dff, 
be  fummed  up  together  the  aggregate  will  be 
—  ddd -\~ffd  ,  make  d d —ff  lcc~h  h, 
then  all  the  fourth  term  will  be  -j -dhhe. 

Now  for  the  laft  term ,—?d*—.iUddd-=:7Zdddd, 
and  therefore  making  dd —  *//—//,  the 
aggregate  of  the  leaft  Term  is  thereby  — ddll , 
for  ddcc  is  through  contraction  of  the  figns  an¬ 
nulled. 

And  now  the  /Equation  is, 
cece  —  ggce~[-dh  he  —  ddllz*  o , 

,  gg  .  hh  ll 

Make  ~  =  m,  and  —  =  »,  and  ~  =  p  •  then 

the  /Equation  will  be  cccc -dmcc \ddnc-dddp—oy 
and  making  d—  1,  then  the  Equation  fully  re¬ 
duced,  and  rightly  prepared  is  -(-  e  c  c  c — •  m  e  e 

4Wf — przzO. 

Or  ecce  —  mce —  ne  \~p,  which  is  alto¬ 
gether  the  fame  with  that  in  the  former  Chap¬ 
ter,  and  the  working  of  it  is  there  flicwcd. 


Except  only  becaufe  there  the  quantity  /  is 
ligned  — ,  and  here  the  like  quantity  />  is  figned 
1  lhall  (although  this  cafe  only  is  demon- 
ftrated  in  Dei  Cartes )  here  demonftratc  it  thus : 


Defcribe  the  Parabola  fa  p ,  according  to  the 
Paramctre  dy  ( that  is  as,)  and  let  a  e  be  the 
Ms,  and  make  ac  — l  d,  cez={my  and  at 
right  Angles  at  e  make  m  e  =  \n,  and  draw  the 
Line  m  a  s ,  making  as  —  d,  and  a  x  =  py  and 
upon  xs ,  as  a  Diametre,  defcribe  the  Semi¬ 
circle  x  h  s,  and  from  a  to  h  raife  the  Perpen* 
dicular  ah,  cutting  the  Circle  in  h,  and  with 
the  Radius  mh  defcribe  the  arch  h  ky,  cutting 
the  Section  in  £,  and  from  k  let  fall  a  Perpen¬ 
dicular  to  me  produced  in  <7,  and  draw  the 
Lines  m k,and  mh: 

DEMONSTRATION. 

To  proven  e. 

Suppofe  it  done,  and  becaufe  k^g  —  qe  —  ey 
and  m  e  =  \ny  therefore  m  <7  =  \n  r,  and  the 
fquare  of  it  is  *  n  n  n  e  -|-  e  e. 

And  becaufe  ae~~d-\-\m,  and  gk,~ey 
and  becaufe  of  the  Parabola  ga  —  eey  therefore* 
alfo  eg  or  q  k.~  *  m  ~\-  \d — • e  e,  and  the  Square 
thereof  is  ’\-\mnt-\-\md-\~\dd—>mce—dee-\-iecc. 
That  is  (  becaufe  d  is  equal  to  Unity  ) 

"hi  mm  4*  4  — -mee  —  ee~fecee9 

to  which  add  the  former  Square  of  f  n  -j-  ey 
And  then  the  whole  is 
-f-4«/»4'/w4i — me — ec-fe4-\-\nn-fnefee. 
That  is, 

4  m  m  4  >  m  4  4  —  me  e  ~\~e*  -j-  -4  tin  n  cy 
equal  to  the  Square  of  the  Radius  m  k , 

Again,  becaufe  me  —  1,  »,  the  Square  of  it  is 
\tmy  and  becaufe  ae—\»i-\-\,  the  Square  of  that 
is  Jww- h»  w4i,  which  added  together  make 
i»»4h'w4iw+4j  for  the  Square  of  m  a , 
to  which  add  the  Square  of  a  h,  that  is  p,  (for 
ax  —  py  and  as  —  1,  and  confequcntly  by 
Eucl.6. 13.  the  Square  of  ah  is  equal  top,) 
the  aggregate  is  4  n  n  ~|-  m  m  4  v  m  -|- ~  -J-  P> 
equal  to  the  Square  of  the  Radius  mhy  but 
nih—mk.  And  therefore  this  aggregate  is  equal 
to  the  former  aggregate,  and  011c  inny  fee  that 
thefc  Quantities  4  4 m  w  -|- w»-hi4  *  m->  arc 
common  to  both  j  and  therefore  the  rcliduals 
are  equal. 


Namely,  -j-eeee  —  mce-\-ne7=:-\-py 
That  is  in  Des  Cartes  his  form. 
e  eec  —  -\-mec  —  n  e-fpy 

Which  was  the  /Equation  to  be  refolvcd,  and 
therefore  gk~=ey  which  was  to  be  proved.  And 
therefore  if  g  k  be  added  to  ^d>  the  Summ  is 
equal  to  /*  the  Quefititious  Root  of  the  firft  li¬ 
quation,  and  is  equal  to  bo.  So  that  the  Point 
0  which  was  firft  fought,  is  hereby  found ,  and 
the  Problem  latisfied  j  which  was  to  be  done. 
ADV E  R  T 1SE  MENT. 

Now  that  the  different  ways  of  writing  tsEqita- 
tiom  may  caufe  no  confufwtty  let  it  be  Juppofed  to 
it  written  ever  tbnty  eece,  mee,  ne,  p  =  o, 
tht  Signs  -j-  and  —  to  be  fupplied  as  the  occasion 
rnjuircs.  Then, 

1.  If  it  be  — ■///,  the  centre  of  the  defired 
Circle  is  within  the  ScCtion,  or  at  leaft  below 
the  Vertex. 

2.  If  it  be  -f yny  the  faid  centre  is  above  the 
wttx,  and  is  applied  upon  the  Axis  produ¬ 
ced,  from  the  Point  cy  which  is  always  in  the 
Axis  within  the  Section,  diftant  from  the  Ver- 
ttxa  by  half  the  Paramctre  ;  and  therefore  in 
this  cafe  the  Line  m  cannot  be  lefs  than  the  Pa- 
rametre  dy  otherwife  the  Point  d  would  ftill 
fall  within  the  Section. 

3.  If  it  be  -j-w,  thofc  Perpendiculars  (let 
fill  from  the  feveral  interfeCtions  of  the  Para - 
bit  and  Circle  to  the  Axis, )  which  are  on  the 
feme  fide  with  the  Centre,  are  the  falfe  Roots, 
and  the  other  the  true  Roots,  but  if  it  be  — ny 
then  juft  contrary. 

4.  Laftly,  if  it  be  — 7,  then  one  auxiliary 
Circle  will  ferve,  as  here  it  doth  \  but  if  it  be 
j-f,  then  there  muft  be  another  alfo. 

P  R  O  B.  VI. 

Upon  a  Line  given  as  a  Bafe  to  defcribe 
an  Ifofcelcs  Triangle ,  Jo  that  an  in¬ 
ward  parallel  Bafe  may  cut  off  two  Seg¬ 
ments  of  the  Sides  betwixt  the  Safes, 
fo  that  either  Segment  may  be  equal  to 
the  inward  Bafe ,  the  Perpendicular 
from  the  Vertex  to  the  faid  inward 
Bafe  being  alfo  by  fuppofition  given . 


B 


And  let  it  be  required  upon  cd,  as  a  Bafe, 
to  defcribe  the  Ifofceles  bed,  fo  .is  the  Litre  bg, 
falling  at  right  Angles  wirh/e,  equidiftdnt  to 
c  d,  the  Lines  df,  ef,  and  ec,  may  be  equal 
each  to  other. 

Put  gr  —  ey  and  / c  —  a,  and  cd  —  b,  and 
bg  —  d,  then  d'y  d  fc"  at  b". 

That  is  d  a  -j-  c  a  —  d  b.  End.  6.  16.  which 
is  the  fame  /Equation  as  was  firft  in  the  former 
Problem  *,  and  therefore  if  there  be  in  the  room 
of  d  a  4*  c  a  ~  d  b  fijbftituted  another  /Equati¬ 
on  like  that  in  the  former,  luch  is  the  /Equati¬ 
on  a 4 — 2d  a  a  a  a-f-ff aa-fidc  L  a—ddcc  —  o. 
And  that  purged  from  the  fecond  term,  as  be¬ 
fore,  there  arifeth  a  fccond  /Equation, 

•\-c  e  e  e  —  m  e  e-j-n  e  —  p  =  o. 

And  laftly,  lf//beaParametre,  according  to 
which  a  Parabola  is  deferibed,  the  Root  e,  and 
confequcntly  the  Root  a,  may  be  found  as  in 
the  former. 

And  thus  having  fhew  the  method  general 
for  all  /Equations  which  attain  but  3  or  4  Di* 
menfions,  and  exemplified  it  by  Problems  which 
lead  to  fuch  /Equations ;  I  now  fay  that  was  the 
end  of  my  prefent  bulinefs.  And  if  any  ftill 
defire  a  longer  reach,  I  referr  him  to  Des  Car¬ 
tes,  who  hath  proceeded  to  /Equations  of  5  and 
6  Dimenfions  j  by  which  four  Mean  Proportio¬ 
nals,  and  quinquifeCtion  of  Angles,  ancf  other 
furfolid  Problems  may  be  found  and  effected. 

NOTE  I. 

The  fifth  Problem  of  this  Chapter,  as  It  is 
more  corapofed  than  trifeCtion,  fo  it  comprc^ 
hends  it,  as  may  be  feen  by  (  not  only  Pappus 
and  others  who  applied  it  to  that  end,  but)  the 
following  Example.  In  which  let  there  be  an 
Arch  of  a  Circle,  namely  b  c ,  and  let  it  be  re¬ 
quired  to  divide  the  Arch  be  into  three  equal 
parts,  or  (which  is  as  good)  to  find  the  third 
part  of  the  Arch  b  c . 


Find  out  the  Centre  e ,  and  defcribe  the  Cir¬ 
cle,  and  draw  the  Diametre  bg,  and  produce  it 
to  p ,  or  farther,  as  is  need  full,  and  make  c  r  the 
right  Sine  of  the  Arch  b  c,  and  from  the  Centre 
c  draw  e  x ,  parallel  to  v  ry  and  complete  the 
Rectangle  cxer ,  and  by  the  fifth  Problem, 
draw  cp  to  cut  e  x,  in  /,  fo  as  fp  may  be  equal 
to  bg,  then  1  fay  that  g  0  is  equal  to  a  third 
part  of  be. 

From  0  through  c,  draw  oez.. 

Now  becaufe  co  is  Radius,  f  p  the  Diametre, 
and  the  Angle  fe  p  a  right  Angle,  therefore  the 
Lines  fo,  po ,  co,  are  feverally  equal. 

IF.  2 


Namely, 


And 
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And  the  Angles  zeb^geo,  and  peorzzepo. 
And  alio  foe -2  pc  o.  Enel.  32- 
Therefore  aho/oc-  2  z.eb. 

But  /  of,  that  is  c  0  z.,  being  in  the  Periphe¬ 
ry,  is  meafuud  by  halt  the  Arch  c  z.,  Euclid 
3  20.  wherefore  b  ic,  which  is  the  mcafiirc  ot 
half  the  Angle  fo^,  is  a  fourth  part  ot  the 
whole  Arch  ft,  and  consequently  a  third  part 
of  b  c,  and  therefore  g  0,  which  is  equal  to  b  c, 
is  alfo  equal  to  a  third  part  of  be,  which  was 
to  be  proved. 

NOTE  II.  Mechanically. 

Seeing  in  this  Scheme  the  Line  fo  is  ever 
equal  to  the  Scmidiamctrc  eg,  if  in  common 
practice  there  is  be,  or  any  other  Arch  (  not 
greater  than  a  Quadrant)  to  be  trilcctcd,  lay¬ 
ing  a  thin  Ruler  to  touch  the  Point  c,  and  cut 
the  diametre  b  g,  produced  in  p,  the  Point  re¬ 
quired,  the  Com  pa  lies  being  open  to  the  jult 
Length  of  the  Radius  eg,  fetting  one  foot  in 
c  x,  and  fliifting  the  Ruler  till  the  other  foot 
fall  in  the  Periphery  at  0,  the  Point  0  Shall  al¬ 
ways  be  diflant  from  g,  by  a  third  of  be,  the 
doing  of  which  (although  it  mult  not  be  called 
Mathematical,  yet)  is  very  near. as  eafie,  and 
as  free  from  erring  as  from  a  Point  given  to  a 
Point  given  to  draw  a  [freight  Line,  or  upon  a 
Centre  given  with  a  diftancc  given  to  defcribc 
a  Circle  *,  and  from  a  given  Point  in  it  to  fet 
off  an  Arch  equal  to  an  Arch  given  :  And  there¬ 
fore  I  recommend  this  as  a  molt  limplc  and 
ftiort  and  fafe  way  for  Mechanick  ufc. 

NOTE  III. 

If  the  Arch  to  be  trifcfted  be  greater  than 
a  Qiiadrant,  then  trifett  the  Complement  there¬ 
of  to  a  Semicircle  ;  and  the  third  of  this  Com¬ 
plement  taken  from  do  Degrees  (  which  is  al¬ 


ways  a  given  Arch  )  leaves  the  third  of  the 
Arch  required. 

Infcription  o(  Chords  in  a  Circle,  and  ma¬ 
king  cqui-crnral  Triangles,  whofe  Angle  at  the 
Bife  (hall  be  to  the  Angle  at  the  Lmcx  in  any 
given  Proportion,  arc  the  fame  thing  ;  for  to 
inferibe  a  figure  of  3,  4,  5,  6,  7,  8,  9,  10,  1 1, 
fides  &c.  finds  fucli  Ti  iangles  whofe  laid  An¬ 
gles  (hall  be  as  -L  ’1  %  o  »>  !,  -»>  1 U  cEc.  as 

is  ealic  to  be  feen  by  the  operation. 

Quadrature  of  the  Circle  is  tint  in  which  (.is 
yet)  only  Archimedes  hath  laboured  with  any 
lucccfs,  he  having  demonllratcd  that  the  Cir¬ 
cumference  is  to  the  Diametre  Idler  than  as  22 
to  7,  and  greater  than  2 1 7;  to  7,  within  which 
ltridt  limits,  a  French  Mm  many  years  lincc 
found  it  to  be  in  whole  Numbers  thus  : 

As  the  whole-  Circumference  is  to  the  Pcri- 
nictrc  of  the  inferibed  Square,  lb  is  10  to  9, 
that  is,  Quadrant'  Suhtenfc",  10'  9",  which  is 
calie  for  practice ;  and  may  be  proved  thus: 

Put  the  Diametre  —  7,  the  half  r=  3  ),  of 
which  th.e  Square  is  and  doubled  is  if, 
whofe  Square  Root  is  the  iidfc  of  the  inferibed 
Square.  The  whole  Perimetrc  therefore  is 
4y'  -4J-,  and  the  whole  Circumference  is  found 
by  this  Analogifm : 

9'  «c"  4/-*'  wr 

It  reds  to  be  proved  that  is  greater 
than  ii;-,  and  letter  than  22. 

Now  4.949  is  fomething  lefs than  V*, which 
multiplied  by  40,  and  divided  by  9,  the  Quo¬ 
tient  is  21.995,  which  yet  is  greater  than  21#, 
for  -,:.T  >  I  A 

Again  4.950  is  fomething  greater  than 
which  multiplied  by  40,  and  divided  by  9,  as 
before,  the  Quotient  is  22  ;  fotliat-‘>vH,’<C22i 
and  %  v/-’:>2i I/.  Which  was  to  be  proved. 


./EQUATIONS 

Arifing  from  a  Quantity  divided  into  Two  unequal  Parts; 


The  Second  BOOK  of  EVCL  IDE’s  ELEMENTS  demon- 
ftrated  by  Species. 

Z  1 0  2.  And  ^  j-By  Tranfpofition. 


3-  And  Tianfpolicion. 

Bccaufc  A  is  fnppotcd  the  greater  Parr,  from 
it  take  1  —  K,  the  Idler  Part,  and  let  the  Re¬ 
mainder,  which  is  the  difference  of  the  Parts, 
be  noted  with  X. 

But  I-J-P-A,  becaufe  all  the  Parts  arc  equal 
to  the  Whole,  but  L  I  by  iiippolition. 


If  Z  10  be  divided  into  A  7  and  E  3.  to  the  Whole,  blit  Et  l  by  liippolition. 

‘“is  4.  ThcKforcj^jBy.nun^. 
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And  7V~4  |liy  Tranfpolition.  "•  And-j^J^  j-By  Tnuifpolition. 


«.  And  A  (-ftyTranlpofition. 


But  E-f-X  -A,  by  the  fourth  /Equation. 
And  Z — Err. A,  by  the  leepnd  /Equation. 


6.  And  4—7._  3  J .... .......  /\nu  — h-a,  by  tlic  lecona  /uquaMoq. 

But  A — X  E  by  the  fiftli  /Equation.  Therefore  J'l-'f’X— Z--E  Lgy  Interpret. 

And  /,*-  A  E  by  the  third  /Equation.  L4'10 — 3  J 

7.  Therefore^ ^ ^ Ity  Intcrprctat.  *3-  And  Tranfpofition. 

8.  And  j  I  Tranfpofition.  M-  Aod{^~J  }«5y  Tnnfpoluion. 

p.  And-!  p'l^lLfBy  Transition.  >5-  And  (ByDMfion. 

(■a-'Z4-'X7  -r-  I/C  Ani  J'X-Z — 2E  1  By  Tranfpofition  of 

lo.  And ..’5  ^  2  ^lvl^lon'  ‘  c  tqmio— 6  $  the  1 3th  /Equation. 
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Propofition  1.  the  Segments,  and  the  Square  of  the  faid 

Jf  there  he  two  Right  Lines,  and  the  one  of  Segments . 

them  he  divided  into  any  Farts,  the  2 

Re  Jangle  comprehended  hy  the  two  Right  jf  "fa 

Tines  is  equal  to  the  Rellangles  compre-  ^ 

bended  hy  the  undivided  Line ,  and  each  4  A7  AE  X  "t 

Segment  oJ  the  divided  Line.  '  |  *  eTaeTeJ 


B  BA 


_K 

BE  Br 


IfZ-A-f-E+l  by  Suppofition, 

Multiplied  by  B. 

ThenZB^BA+BE+BI,  by  Multiplication. 
Proportion  II. 

j)  a  Right  Line  he  divided  at  pleafure,  the 
Redangles  comprehended  hy  the  Whole  and 
each  Segment ,  is  equal  to  the  Square  made 
of  the  Whole. 


IfZrrA-j-E,  by  Suppolition, 

A 

And"  ZfcAE+Eq  }by  M»'ti pUcacion. 
Propofition  IV. 

If  a  Right  Line  he  divided  at  pleafure,  the 
Square  which  is  deferihed  on  the  Whole 
Line  is  equal  to  the  Squades  of  the  Seg¬ 
ments,  and  to  twice  the  Rett  angle  of  the 
Segments. 


1 

A 

E 

L 

z  ^ 

1 

Z  A. 

ZE  : 

1 

1 

I 

1 

1 

1 

IfZ  -A-f-E,  by  Suppofition. 

Z 

Then  Zq  -  ZA-j-RE,  by  Multiplication. 
Proportion  111. 

Jj  a  Right  Line  he  divided  at  pleafure,  the 
Red  angle  comprehended  hy  the  Whole  and 
one  Segment,  is  equal  to  the  Red angle  of 


1  I 

!  AE 

1 

“  1 
T-‘i 

! 

! 

ja  i 

AE 

^  Z-r-A-j-F  f  Suppofition, 


Aq-l-AE 

AE+Eq 

Zq— Aq-|-2AE-'l: Eq  by  Multiplication. 

Propo- 
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Propofition  V. 

If  a  Right  Line  be  divided  into  equal  and 
unequal  Parts ,  the  Rett  angle  comprehen¬ 
ded  under  the  unequal  Segments  of  the 
Whole,  with  the  Square  of  the  interme¬ 
diate  Part ,  is  equal  to  the  Square  of  the 


Propofition  VII. 

a  Right  Line  be  divided  at  pleafure,  the 
Squares  of  the  Whole  Line  and  one  of  the 
Segments  together ,  are  equal  to  twice  the 
Rett  angle  of  the  Whole ,  and  the  /aid  Seg¬ 
ment,  and  the  Square  of  the  other  Seg- 


half  Line . 


ment. 


For>  If  Z— A-f-E  by  Suppofition, 
Then  A— Z-  |-X  by  the  tenth  /Equation. 
2 

And  E-^-Z — X  by  the  1 5th  Equation. 

2 


Zq-j-ZX 
ZX— Xq 

Then  AE— Zg~Xg  by  Multiplication. 


And  AE+Xg  ==  Zg  by  Tranfpofition. 
4  4 


If  Z=A-|-E  by  Suppofition, 
ThenA=Z— E  by  Tranfpofition. 
A-Z— E 


Propofition  Vi. 

If  a  Right  Line  be  divided  into  two  equal 
Parts ,  and  unto  it  another  Right  Line  be 
added ,  the  Rettangle  comprehended  by  the 
Whole,  with  the  Part  added,  together  with 
the  Square  of  the  Half  ,  is  equal  to  the 
Square  which  is  made  of  the  Half  and  Part 
added,  as  of  one  Line. 


If  2E4-X— rZ  by  Suppofition, 

And  E-f-X=A  by  the  fourth  /Equation, 
Then  Z— A-j-E  by  Interpretation, 

And  by  the  fixth  Equation. 

Aq-|-AE 
— AE— Eg 

Then  ZX— Aq— -Eg  by  Multiplication. 
And  ZX-j-Eq— Aq  by  Tranfpofition. 


Zq— ZE 
-ZE+Eq 

And  Aq=:Zq — 2ZE+Eq  by  Multiplication, 

And  2ZE*J-Aq=Zq-f-Eq  by  Tranfpofition. 

Propofition  VIII. 

If  a  Right  Line  be  divided  at  pleafure, 
the  four  Rett  angles  comprehended  by  the 
Whole  and  one  of  the  Segments,  with  the- 
Square  of  the  remaining  Segment,  is  equal 
to  the  Square  which  is  made  of  the  Whole 
Line,  and  the  Segment  as  one  Line. 


If 


Of  algebra. 


If  Z— A-j-E  by  Suppofition, 

Then  2A— Z-j-*X  by  the  Ninth  /Equation. 

And  jzE~Z— XJiy  the  Fourteenth  /Equation. 

Zg-j-ZX 

_ — ZX— Xq 

4AE— Zq— Xq  by  Multiplication, 

And  gAE-f’Xq—Zq  by  Tranfpofition. 

Propofition  IX. 

If  a  Right  Line  be  divided  into  two  equal 
Parts,  and  into  two  unequal  Parts,  the 
Squares  which  are  made  of  the  unequal 
Segments  of  the  Whole  Line,  are  double  to 
the  Squares  of  the  Half  Line  and  inter¬ 
mediate  Segments. 

. z..... 

-A*  .,  *\ 

XiZ . .  X  ,-E-\ 


E<I  Eq  XE  I 


kzci 

■ 

4- 

ZX 

izx 

Pi 

If  £=A-j-E  by  Suppofition, 

Thenlx~A'-E\  by  thc  sixtb  Equation. 

AA— AE*" 

_ —  AE-j-EE 

Then  XX— AA— 2AE-j-EF.  by  Multiplication. 
A^  2Z=AA-f2AE+I?E  by  4.  Prop.  Eucl.  2. 
Therefore  ZZ-f  X]EEIa1?^2EE  by  Addition, 
And  ZZ-j-XX~AA-|-EE  by  Divifion. 

2 

Propofition  X. 

If  a  Right  Line  be  divided  into  two  equal 
Parts,  and  unto  it  be  added  another  Rig/jt 
Pine,  the  Squares  which  are  made  of  the 
Whole  Line  and  the  Parts  added  both  to - 
II1  her,  (ka/l  be  double  to  the  Squares  which 
are  made  oj  the  Half,  and  of  the  Half 
and  P art  added \ 


If  Z— A-f-E  by  Suppofition, 

And  X— A— E  by  the  Sixth  ./Equation. 

Then  Zq-j-Xq— 2 Aq-f-zEq,  as  before. 

Propofition  XI. 

To  divide  a  Line  by  Extreme  and  Mean 
Proportion ,  that  is,  fo  as  the  Rettangle 
comprehended  by  the  Whole  and  one  of  the 
Parts,  may  be  equal  to  the  Square  of  the 
other  Part . 


;  If  Z=rrA-j-E 

And  VqjZq—  iZrrrA  by  Conftruftion, 

’  ThenZE=:Aq  * 

For  Vq+Zq^iZ-j-A  by  Tranfpofition. 
VqlZq— ;zj-A_ 

SZq-HZA 

_ -f-jZA-f-Aq 

Then c  f Zqr^Zq-f-Aq  by  Multiplication, 

And  cZq — ZA-j-Aq  by  fubtrafting  ?.Zq. 

But  2q_2A-j-ZE  by  the  fecond  Propofition, 
1  liercfore  ZA-f-Aq=ZA+ZE  by  Interpret. 
And  Aq— ZE  by  Siibdu&ion. 

Wliich  was  to  be  proved. 

Propofition  XU. 

In  obt ufe  Angled  triangles,  the  Square  which 
is  made  of  the  Side  fub  tending  the  obt  ufe 
Angle  is  greater  than  the  Squares  which 
are  made  of  the  Sides  comprehending  the 
obtufe  Angle,  by  twice  the  Rettangle  com¬ 
prehended  by  one  of  the  Sides  which  are 
about  the  obtufe  Angle ,  ( on  which,  being 
produced,  a  Perpendicular  f ablet  b,)  add 

the 
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360 

the  Part  which  is  between  the  Perpendi¬ 
cular  and  the  obtufe  Angle. 


"" . . 


In  the  Obtufe  Angled  Triaugle  C  D  A. 
Zq^Aq-fiAE+Eq  by  the  4tli  Prop. 

And  Zq-l-Pq— Aq+2AE-j-Eq+Pq  by  Additit: 
But  Dq”Zq-f  Pq  by  the  47th  of  the  firft  End 
£reoDqi=Aq+2AEq+Eq-|-Pq  by  Interpret. 
But  Cq— Eq-|-Pq  by  the  47th  of  the  firft  Eucl. 
£reoDq~Aq-j-Cq-|-2AE  by  Interpretation. 
Wnich  was  to  be  demonftrated. 

Propofition  Xlll. 

In  Acute  Angled  Triangles  the  Square  which 
is  made  of  the  Side  Jub  tending  the  Acute 
Angle  is  lefs  than  the  Squares  which  are 
made  of  the  Sides  comprehending  the  A- 
cute  Angle,  by  twice  the  Kell  angle  com¬ 
prehended  by  one  of  the  Sides  which  are 
about  <  the  Acute  Angle ,  (  on  which  a  Per¬ 
pendicular  falleth ,)  and  the  P art  which  is 
between  the  Perpendicular ,  and  the  Acute 
Angle . 


Z 


In  the  Acute  Angled  Triangle  C  D  Z. 
Zq-pEq~2ZE-pAq  by  the  feventh  Prop. 
And  Zq-J-Eq-|-Pq— 2ZE-  |-Aq-  |-Pq  by  Add  it. 
Bui;  Eq-j-Pq^Dq  by  the  47th  of  the  firft  End. 
Ergo  Zq-j-Dq— 2ZE-|-Aq  |-Pq  by  Interpret. 
But  CqrzAq-pPq  by  the  47th  of  the  firft  End. 
Prgo  Zq-{- Dq— Cq-|-2ZE  by  Interpretation. 
Which  was  to  be  proved. 

Propofition  XIV. 

To  make  a  Square  equal  to  a  Rigid  Lined 
Piguregiven. 


yE-{-5Xqrr^Zq  by  the  fifth  Propofition,' 
jfcz^Zq— *Xq  by  Tranfpofition. 

But  *Zq--^Xq~Pq  by  the  47th  of  the  firft  End 
Ergo  I E=Pq  by  Interpretation. 

Which  was  to  be  proved. 
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Comprehending 

PRACTICAL 

ASTRONOMY, 

Or  the  Doctrine  of 

F  R  1  M  V  M  MOBILE. 

In  Two  P  A  RT  S. 

CONTAINING 

I.  The  Doctrine  of  the  Sphere;  and  a  Description 
of  all  the  Circles,  Lines,  Toints,  c '?c.  thereupon  deferibed  ; 
and  to  what  Vfe  each  of  them  ferveth. 

With  the  life  of  the 

Celcfftal  €»lol)t  lit  saKlronomj). 

II.  I  he  Doit rine  ol  S  mi  k  u  1  c  a  t  Projection, 
Teaching,  Sicriograpbicalty  to  Projedf  the  Sphere  in 
Tlrnio,  upon  any  C  IRC  L  L{  thereof,  Direft  or  Oblique: 
Alfo  Orthographically  (by  Ellipfcs )  commonly  called 
the  ANA  J .  li  M  M  A. 

AND 

Tlic  H/a  of  tlic  forementioned  Pnoj  e  c  t  i  o  n  s  exemplified  in  the 
ioliitioii  o|  lcver.il  Problems  Agronomical ,  relating  to  the  Motion  of 
tlic  Sun  .md  Stars. 

By  Will  Tam  l  ejd  ov'R'sff  Phiiomat. 

L  0  N  0  0  N : 

Printed  Anno  ’Dorn.  M  DC  XC. 
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PRACTICAL 

ASTRONOMY 

Or,  The  Doctrine  of 

P  R  I  MV  M  MOBILE. 


Part  I. 

Containing  the  Do&rine  of  the  S  P  H  E  R  E,  and 
the  Ufe  of  the  Celeftiai  GLOBE. 


PROOE  M. 

17  may  be  expelled  l  (bould  fay  fomething  here  concerning  the  Name,  Original 
aud  Progrcls  of  A  S  T  R ..  O  N  O  M  Y ;  but  that  Part  of  that  Science 
in  tl:is  place  to  he  treated  of  Icing  only  Practical  and  Introductory  to  the 
ctkr  Parts  thereof  which  follow :  I jhall  referve  the  forewent  zoned  Definition,  &c, 
till  l  come  to  treat  of  the  Thcorical  Pait  of  Ajlronmy ,  as  more  pertinent 
t  here  unto. 


CHAP.  1. 

Of  a  Material  SPHERE  or  GLOBE. 

'  HO  was  the  firft  Inventor  of  the  Artificial  Sphere  or  Globe  is  not 
evident ;  fome  think  (  with  rimy  )  that  it  was  found  out  by  Atlas 
and  carried  into  Greet  by  Hercules;  others  have  afenbed  it  to 
Anaximander  Milefius )  (bmc  to  Muftiis,  as  Diogenes  Laertius  •  others 
„  -  „  .  /°  ot,1C1'  Authors,  amongfl  whom  Arc  bn  as  larmmm  is  not  for¬ 

gotten:  But  all  thole  were  out-ftript  by  Archimedes  the  Syracufan  Mathematician,  who 
llounlhed^v;,  Aland,  *739.  Nat.  CbrsH.  209.  who  is  laid  to  have  com  no  fed  a 

T’lt \{r‘T,rm!i  ,'?l’rc,cntl"5  *>n;o  the  fate  the  whole  frame  of  the  Heavens; 

hucm  tin.  Sm,  Atom,  ml  Aim,  with  then  true  Mutiau,  rerwJs,  and  Limit,  were 
mewed  to  the  hj’.lit,  111  lucli  (ott  as  it  it  were  natural :  Of  which  Cl.inJian  (  an  cim- 

A  a  a  1  iient, 


•  • 
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ncnt  Poet  in  the  time  of  Thecdofius  the  Emperor,  who  was  horn  at  Alexandria,  and 
flourilhcd  Anno  Chrifli  390.  elegantly  wrote  in  his  Epigram,,  which  in  Lnglilh  is  thus 

In  a  [mall  Glafs,  when  Jove  btheld  the  Slues, 

He  [mil  d,  ami  thus  unto  the  gods  replies  ; 

Could  Man  thus  far  extend  his  fludious  care, 

To  mock  my  Labors  in  a  brittle  Sphere  ? 

Heavens  Laws,  Mans  ways,  and  Natures  lovcrcign  Right 
This  Sage  of  Syracule  tranjlates  to  fight. 

A  Soul  within ,  on  various  Stars  attends , 

And  moves  the  autek-work  unto  certain  ends. 

A  feigning  Zodiack  runs  his  proper  year , 

And  a  falfe  Cynthia  makes  new  Months  appear. 

And  now  bold  Art,  takes  on  her  to  command 
And  rule  the  heavenly  Stars  with  humane  hand. 

Who  can  admire  Salmonean  harmlefs  Thunder, 

IVhen  a  JUght  hand  firs  Nature  up  to  Wonder  ? 

This  is  one  Vcrfion  of  Claudius,  but  excellently  thus  tranflated  by  T.  Randolph. 


Jove  faw  the  Heavens,  framed  in  a  little  Glafs  j 
And  laughing ,  to  the  gods,  theft  words  did  pafs  : 
Comes  then  the  Power  of  mortal  cares  Jo  far  ? 

In  little  Orbs  my  Labors  ailed  are. 

The  Statutes  of  the  Poles,  the  Faith  of  Things, 
The  Laws  of  gods,  this  Syracufian  brings 
Hither  by  Art :  Spirits  inclos'd  attend 
Their  fever al  Spheres,  and  with  fuel  motions  bend 
The  living  work  ;  each  Tear  the  feigned  Sun, 

Each  Month  returns  the  counterfeited  Moon. 

And  viewing  now  her  World,  bold  indufry 
Grows  proud  to  know  the  Heavens  his  Subjells  be. 
Believe,  Salmonius  hath  falfe  Thunders  thrown, 
For  a  poor  hand  it  Natures  rival  grown. 


But  to  pafs  by  this  piece  of  Art,  and  alio  that  Sphere  lately  conipofcd  by  Cornelius 
Trebehus  and  prelented  to  King  James  the  Firlt  of  England ,  I  (hall  come  and  give 
you  an  account  of  an  Artificial  Sphere  or  Globe,  with  all  the  Circles,  Lines,  and  Points 
thereon  defertbed  (and  imagined  16  to  by)  in  the  Heavens ;  and  to  Ihew  the  UJ'e  or  Of¬ 
fice  to  which  each  of  them  is  appropriate. 


Now,  A  Material  Sphere  or  Globe,  it  an  artificial  reprejentation  of  the  C e- 
Icftial  and  Tcrrcllrial  parts  of  the  World,  under  the  name  of  two  Globes, 
viz.  Cclcflial  and  Tcrrcllrial. 


Upon  the  Celefsal  Globe  is  depinfted  the  fcycral  Confellations  of  the  fixed  Stars,  and 
alfo  thofe  informis,  the  Via  Laltea ,  &c.  in  their  true  politions  and  fituations  in  rdpert 
of  Longitude,  Latitude,  Right  Afcenflon  and  Decimation,  as  they  arc  polited  in  the  Heavens. 

Upon  the  Terre/? rial  Globe  is  delcribed  all  the  Countries,  or  Parts  of  the  known  World, 
with  all  the  Capes,  Headlands,  Coaffs,  Defarts ,  If/ands,  Penmfulas ,  Bays,  Seas,  Creeks , 
Rivers,  and  whatfoever  clfe  hath  been  by  the  induftry  of  heroick  Navigators  dilco- 
vered  m  any  part  of  the  World,  and  thde  arc  alio  let  upon  the  7  errefhial  Globe  (as 
the  Stars  were  upon  the  Celef  ial )  according  to  then  true  fituation  in  rdped  of  Lon¬ 
gitude  and  Latitude. 


chap. 
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C  H  A  P.  II. 

Of  the  C  I  R  C  L,  I;  S  of  the  Sphere  or  (ylobtL-j. 

BPS!  DPS  the  CcmfltUations  upon  the  Cclcflial ,  and  the  Countries  and  Seas  upon  the 
Terre flrial  Globes,  there  are  upon  either  Globic  delcribed  leveral  Circles  (the  which 
Circles  m ufi:  he  imagined  to  be  in  the  Heavens  really)  and  the  principal  of  them  are 
in  number  Tat ;  of  which  Ionic  arc  great  Circles  and  lome  (mall. 

The  number  of  the  gnat  Circles  arc  Six,  and  the  number  of  the  [mail  Circle t  are 
Fair. 

A  great  Circle  is  filch  a Circle  as  doth  divide  the  body  of  the  Globe  or  Sphere  into  two 
equal  pans. 

A  fwal l  Circle  is  that  which  dividcrh  the  IL.l)  of  (he  Sphcn  or  Globe  into  two  unequal 
parts 

And  bolides  tlicfe  Six  principal  great  Circles,  and  the  E  nr  [waller  Circlet ,  there  are 
divers  other  Circles  both  great  and  f mall  which  arc  Ids  material  than  the  other  Ten ;  as 
alio,  leveral  Lines  and  Points  upon  (or  imagined  lo  to  he)  the  Globe,  as  the  llumbs, 
the  Axis,  the  Poles,  the  Zenith,  the  Nadir,  &c.  all  which  (  in  their  proper  places)  as 
well  as  the beforcmentioned,  lhall  he  delcribed,  and  theUlcsto  which  cadi  is  ap¬ 
propriate,  plainly  declared. 

The  Six  great  Circles  are, 

i  The  Horizon.  4  The  Zodiack. 

2  The  Meridian.  il-ri  ^  1 

The  liqtimorti.il.  6 } 1  ha  l"'°  Coltucs- 

The  Four  Itjfir  Circles  arc, 

i  The  Tropick  of  Cancer,  or  the  Northern  Tropick. 
i  T  he  Tropick  of  Capricorn,  or  the  Southern  Tropick. 

;  The  Circle  Artick,  encompalling  the  North  Pole. 

4  The  Antartick  Circle  encompalling  the  South  Pole. 


CHAP.  Ilf. 

Of  tbefe  fever  al  Circles,  Lines,  and  Points  dejeribed 
upon  the  Cjlobey  and  to  what  Ufe  or  UTcs  each  of 
them  fcryc-a. 

OP  the  Six  great  Circles  of  the  Sphere,  Four  of  them  are  delcribed  upon  the  Super¬ 
ficies  ol  the  Globe,  but  two  of  them  arc  appendant  to  the  Globe ,  and  thole  arc 
1  TllC  Ihnzon.  l  The  Meridian. 

Circles,  indeed,  they  arc  not  (as  the  learned  Gregory  exprdTcth)  to  Ipeak  properly,  be- 
utile  in  a  ItruT  Ionic,  no  Line  is  liippolcd  to  have  any  breadth,  whereas  both  tilde, 
viz.  the  Meridian  and  Horizon  have  breadth  allotted  them,  lo  that  iiich  things  might 
be  written  or  engraven  upon  them  might  render  them  more  u lei  ill,  the  Globes 
within  them  being  in  any  Polition ;  and  therefore,  they  being  of  a  Circular  form 
(notwithllanding  the  impropriety  of  the  Speedi)  Ule  will  have  it  lb;  and  we  mult 
Uil  them  the  Meridian  and  Horizontal  Circles. 

4.  I-  Of  the  II  O  R  I  Z  0  N, 

The  Horizon  is  a  great  Circle  appendant  to  the  Globe  in  which  the  Meridian  is 
placed,  and  confequcntlv  the  whole  body  of  the  Globe  is  moved,  or  may  he  let  to  any 
Hit  ion  :  This  is  a  gieat  Circle  dividing  the  vtfible  part  of  the  Heavens  from  the  not 
Vt(d!e;  iliac  is,  the  lower  Ihmiphire  from  the  higher.  As,  luppole  you  were  at  Sea, 
or  upon  a  high  Hill  upon  the  Land,  and  looking  round  about  you,  you  imagin  that 

the 


Cur.  s  u  5  Mathematic  us.  Book  III. 

the  SkvTml  W.\ter.  or  the  Sky  and  Earth  did  meet  and  touch  each  other :  Mow  this 
Line  of  leparation  of  the  Sky  and  Water,  or  Sky  and  Larth  1.  the  vfible  Horizon,  and 
fuch  a  Circle  is  imagined  to  be  in  the  Heavens. 

Fig.  I.  and  II. 

This  Circle  is  <%pre(cnted  in  the  l  iru.  cs  by  the  birod  Frame  or  Circle  noted  with 
H  A  O,  which  divideth  the  (Me  into  two  llemjpbem,  n.imc  y  the  upper  or  vilible 
Htmfpbm  HZO,  which  we  Ice,  trom  the  under  or  mviliblc  Ihmi/pi ere  UNO, 

which  we  fee  not.  •> 

To  what  Ujes  (loth  this  Circle  la  ves 

I  When  the  Sun ,  Moon,  or  any  other  fixed  Star  or  Planet  cometh  to  touch  this  Cir¬ 
cle  on  the  Fall  fule  thereof,  the  Sun,  Moon,  or  Star,  is  then  laid  to  njc ,  or  begin  to 
appear  And  on  the  contrary,  when  the  Sun,  Moon,  or  any  Star  cometh  to  touch 
this  Circle  on  the  Welt  part  thereof,  it  is  then  laid  to  Jet.  .  .  .  _  .r 

,  Bv  this  Circle  the  incrcale  and  decreale  of  the  Days  and  Nights  are  limited.  For  if 
the  Sun  Moon ,  or  a  Star  doth  rile  between  the  Points  I  I  and  A,  it  will  continue  above 
the  Horizon  lefs  than  n  hours :  If  it  rile  lull  at  the  Point  A,  it  will  continue  |uli  n 
hours  above  the  Horizon:  And  if  it  rife  between  the  Points  A  and  O,  it  will  continue 
more  than  12  hours  above  the  Horizon. 

2.  Bv  this  Circle  is  dilcovercd  at  what  rime  the  Sun,  Moon,  or  any  fixed  Star  or 
Vianet  doth  rife  or  fet :  For  that  hour  Circle  upon  the  Globe  which  touchcth  the  Ho- 
rizon  in  that  Point  where  the  Sun  or  Star  nfeth,  is  the  hour  at  which  the  Sun  or  Star 

The  Amplitude,  or  Point  of  the  Compafs,  upon  which  the  5«»,  Moon,  or  Star 
rifeth  and  Jettetb  is  dilcovercd;  for  if  they  rile  between  II  and  A,  they  rile  between 
the  Eafi  and  the  South ,  and  fet  between  the  Weft  and  the  South :  But  if  it  "/'between 
A  and  O,  it  rijeth  between  the  Fa(t  and  the  North,  and  fetteth  between  the  Weft  and  the 
North.  But  if  it  life  juft  in  A,  it  rifeth  due  Eafi  and  fetteth  due  Wefi. 

What  Lints  are  deferred  upon  this  horizontal  Frame  or  Circle. 

On  the  outer  Verge  thereof,  between  two  Circles,  it  is  divided  into  ;i  equal 
parts,  in  which  are  written  the  Names  of  the  32  Rumbs  or  Points  ol  the  Manners  Com- 
pafs,  and  placed  in  their  rcfpcaivc  places,  anlwerable  to  their  places  m  the  Heavens. 

2.  Within  this  Circle  is  a  Kabul, ir  or  Almanack,  Ihewing  the  day  of  the  Month,  the 
day  of  the  Week,  and  the  fixed  Fealts  for  ever. 

2.  The  innermoft  Verge  is  divided  into  n  equal  parts,  and  in  them  is  placed  the  n 
Signs  of  the  Zodiack,  anlwerable  to  the  time  of  the  year  in  which  the  Sun  cometh  to 
be  in  that  Sign  and  Degree. 

§.  II.  Of  the  ME  HID  I  A  N. 

This  is  the  fecond  great  Circle  which  is  appendant  to  the  Globe,  and  it  is  made 
of  Brafs,  ami  in  it  the  body  of  the  Globe  hangeth :  This  alio  is  a  great  Circle,  and  Ri¬ 
feth  through  Z  the  Zenith,  and  N  the  Nadir  Points,  and  through  P  the  North  l  ole, 
and  S  the  South  Poles  of  the  World :  Alio  it  divideth  the  Horizon  into  two  equal  parts 
in  the  I  I  South,  and  O  the  North  Point  thereof. 

This  Circle  is  reprefented  in  the  Figures  by  ZPO^  N  S II  Ai. 

Unto  what  Ufes  doth  this  Circle  ferve  ? 

1.  By  it  the  Globe  is  fet  in  the  Horizon  to  any  Longitude,  or  place  of  the  World. 

2.  To  this  Circle,  when  the  Sun,  Moon,  or  any  Star  cometh,  it  is  laid  to  be  up¬ 
on  the  Meridian,  or  at  the  higheft  it  can  be  that  Day  or  Night :  lo  that  when  the  bun 
rifeth  towards  the  Eafi  in  the  Morning,  itafeendeth  higher  and  higher,  till  it  cometh 
to  this  Circle,  and  tnen  it  is  Noontide  or  Noon,  after  which  it  delccndcth  lowci  aiu 
lower,  till  it  let  in  the  Wtfi  part  of  the  Horizon. 

3.  The  Sun,  or  a  known  Star  being  upon  this  Circle ,  and  the  Altitude  thereof  then 
oblbrved,  is  one  of  the  heft  and  moll  uliial  ways  for  a  Seaman  to  find  in  what  La¬ 
titude  he  is,  as  Ihall  he  lliewed  in  its  due  place. 

4.  The 
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4.  The  Point  Z  in  this  Circle  is  the  Zenith  Point  in  the  Heavens,  and  is  that  Point 
in  the  Heavens,  which  is  directly  over  your  head,  in  what  part  of  the  World  feever 
von  are.  And  N  is  the  Nadir,  or  Point  directly  under  your  feet,  and  is  oppoh'te  to 
Z  the  Zenith. 

In  the  two  Points  PandS  arc  placed  the  ends  of  two  Wires,  which  pafs  through 
the  whole  body  of  the  Globe,  which  Wire  is  called  die  Axis  of  the  World,  and  the  two 
points  P  and  S,  through  which  the  Wire  pafleth,  arc  the  two  Poles  of  the  World  P  the 
%rth  Pole,  and  S  the  South  Vide. 

Of  the  Graduations  or  Divifions  that  are  upon  this  Brazen  Meridian. 

It  is  divided  into  4  equal  parts  in  the  Points  IF,  P,  a,  S,  each  of  which  parts  or  quar¬ 
ters  is  divided  into  90  equal  parts  or  degrees,  and  mini  bred  from  Ai  and  <e  towards  P 
the  North  Pole,  by  io,  20,  30,  &c.  to  90 ;  and  alio  fiom  /V.  and  towaids  S  the  South 
Pole,  by  ic,  20, 30,  &c.  to  90  at  S. 

III.  Of  the  E  HJJ  I  N  0  C  7  /  A  L. 


The  Eejuinoclial  is  a  great  Circle  defenbed  upon  the  body  of  the  Globe,  dividing  it 
into  two  equal  part-,  and  pafleth  through  A,  the  Eafi  and  /ft// Points  of  the  Horizon; 
and  alio  it  pafleth  through  the  Meridian  in  the  Points  /E  and  <e,  which  Points  are  each 
of  them  oquuliftant  trom  P  and  S,  the  two  Poles  of  the  World,  and  lb  the  line  or  Ax# 
of  the  World  P  S,  which  pafleth  through  the  body  of  the  Globe,  cutteth  this  Circle  at 
Right  Angles  in  the  Point  A. 

This  Circle  in  the  Figures  is  reprefented  by  the  Line  IF  A  a. 

To  what  Ufes  doth  this  Circle  ferve  ? 

1.  Unto  this  Circle  when  the  Sun  cometh  (which  is  twice  every  year,  namely,  about 
the  loth,  of  March,  and  the  12th.  of  September)  it  maketh  the  Days  and  Nbhts  of 
tpial  length  through  the  whole  World  ;  for  at  thole  times,  the  Sun  riles  due  Eafi,  and 
hah  due  /ft//,  which  at  no  other  times  of  the  year  it  doth,  but  rtfts  and  fees  North- 
mdoi  the  Eafi  and  ll'efi  Points,  from  the  10th.  of  March  to  the  12th.  of  September  * 
and  Southward  of  the  Eafi  and  Wefi,  from  the  1 2th.  of  September  to  the  1  oth.  of  March, 
fir  A.‘‘  llich  as  have  no  declination,  but  are  lituate  under  this  Circle,  do  always 
rile  and  let  due  Halt  and  Weft,  and  arc  always  12  hours  above  the  Horizon,  and  as 
many  under  the  fame. 

All  the  Inhabitants  of  the  Earth  that  live  under  this  Circle  (asthofe  of  the  1 (land 
oFS .Thome,  &c.)  have  their  days  and  nights  always  equal  12  hours,  and  the  Sun  to 
tliem,  whcn  111  this  Circle,  ufes  and  Jets  due  Eafi  and  Wefi,  and  at  Noon  the  Sun  is  in 
their  Zenith,  or  direftly  over  their  beads ;  fo  ciiat  at  that  time  there  is  no  fhadow  of 
any  upright  thing  to  be  feen. 

Of  the  Graduations  or  Divifions  of  this  Circle. 

1.  It  is  divided  into  24  equal  Parts  reprefentmg  the  24  hours  of  a  Natural  day , 
through  which  Points  of  divifion,  and  through  either  of  the  Voles  P  and  S,  there  are 
drawn  12  Meridians  or  hour  Circles,  and  every  of  thefe  is  divided  into  iy  equal  degrees, 

0  that  the  whole  Circle  is  divided  into  360  degrees  fas  all  great  Circles  of  the  Sphere 
are;  beginning  at  A,  and  fo  on  to  90  at  ,e,  and  then  to  1  So  at  A,  and  then  on  to  270 
at  /t,  and  then  to  360  at  A  again. 


Of  the  ZODIACK  and  ECLIPTICK  Circle . 


rrVn  /otUaf  \  "  a  Zreat  Circle  dividing  the  Globe  into  two  equal  parts  in  the  Eafi  and 
r 1 0,nts  thc  Horizon,  and  cutteth  both  the  Horizon  and  Equinoftial  at  oblique  Amies 
for  it  cuts  the  Horizon  at  an  Angle  equal  to  the  Suns  gi  eateft  Meridian  Altitude  in ‘anv 
,‘le :  And  it  cuts  the  Equmottsal  always  at  an  Angle  equal  to  the  Suns  greatoft  De- 
V,,O,l^hth0  !,ma,co^ll‘s<rW<  (Orchis  Circle  is  fhppofed  to  have  breadth) 
i  h  a  /  ,nc'  ;v  l,dl  15  f  ^  M*P[i‘k,  or  Vsa  Salts ,  for  that  the  Sun  in  his 

E'p  w|  i  riatC|dl  lT  ,h.,s  !e>  th°l.lgh  we  or,,c,r  1>,a»etsdo  feme  more  and 

ionic  lels,  which  is  the  realon  that  there  is  breadth  attributed  to  it. 


This 
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This  Ecliptick  Line  or  Circle  is  noted  in  the  Figures  with  ':=»  ,  and  the  Clnr.u  .crs  of 
the  others  Signs  upon  the  fame  in  their  proper  places. 

To  what  Ufa  this  Circle  ,  lives. 
i.  By  it  h  found  out  the  Sum  Place. 

z.  1c  deternuns  the  four  Qtmrtcrs  or  Scajins  ot  die  lear  ;  tor  while  the  Sun  is  between 
and  A,  it  maketh  Spring;  and  Summer,  and  while  it  is  between  A  and  W ,  lt  maketh 

If  inter  and  Autumn.  ,  .  ,  ,  , 

l  It  determins  the  Sum  Decimation  from  the  Equinoctial:  1  or  while  the  Sun  is  mov¬ 
ing  from  A,  towards  it  hath  North  Decimation  mcre.ifing  :  While  it  is  palling  from 
^  to  A  it  hath  North  Decimation  decrealing:  While  it  is  moving  from  A  towards-'*, 
it  hath  'South  Decimation  incrcaiing:  And  while  palling  horn  VP  to  A,  it  hath  South  De¬ 
clination  decrealing.  ,  r  ,  >  , 

4.  From  this  Circle  the  Latitudes  of  the  Planets  arc  counted,  &c. 

Of  the  Graduations  or  Divtfions  of  tins  Circle. 

It  is  divided  into  4  equal  parts,  by  the  interfeflions  of  it  with  the  Equinoctial  and 
Meridians  and  each  of  thefe  Quarters  is  divided  into  three  Signs  of  the  /odiack,  and 
each  of  thole  Siam  into  ;o  degrees,  in  all  360  degrees,  as  the  Equinoctial  wm:  It  hath 
the  Six  Northern  Signs  V  at  SB  SI  chara&er’d  upon  the  upper  hall  towards  P 
the  North  Bole,  and  the  Six  Southern  Signs  ~  ^  ^  *  on  the  lower  half  to¬ 

wards  S  the  South  Pole. 

This  F.cliptick  Circle  hath  two  Voles,  in  which,  ns  all  the  Meridians  or  Jlour  Unks 
defenbed  upon  the  Globe,  do. meet  in  the  Voles  of  the  World  ;  lo  all  the  Circles  of  Lon¬ 
gitude,  drawn  through  the  n  Signs  of  the  '/.odiack,  do  meet  in  the  Voles  of  the  Eclip¬ 
tic k,  each  Vole  of  the  Echptick  being  diflant  from  lus  coirelpomlent  Vole  of  the  World 
deg.  30.  min.  and  one  is  call’d  the  North,  the  other  the  South  Vole,  according  to  their 
pofition  in  rclpcdt  of  the  Voles  of  the  World. 

In  the  Figures  thefe  two  Poles  arc  noted  with  C  the  North,  and  C.  the  South  Pole. 
Alio  in  the  Figures  l  have  deferibed  only  one  Ctrdo  of  Longitude,  which  cutrcth,  or 
pafleth  through  the  Ecltpttck  in  the  Points  f  and  ^  as  is  the  Circle  C  I  G. 

5*.  V.  and  VI.  Of  the  Two  C  O  I.  V  I\  E  S. 


Thefe  arct  two  great  Circles  of  the  Sphere,  and  do  pals  through  rhe  Voles  of  the 
World,  ami  there  do  cut  each  other  at  right  Angles .  Tire  one  of  thole  Colures  cuttcth 
the  Horizon  in  the  Point  A,  and  the  EqutnoHial Circle  alio  in  the  Points  V  and  and 
therefore  is  called  the  Equinoctial  Colure.  The  other  cuttcth  the  Horizon  in  the  Points 
I  I  and  O,  and  the  Echptick  Circle  in  the  Points  ©  and  VP,  and  is  therefore  called  the 
Soliltcial  Colure,  the  Sun  then  being  at  its  greatefi:  diflance  Northward  or  Southward. 

In  the  Figures  the  Equmollial  Colurc  is  noted  with  P  A  S,  and  is  the  lame  with  the 
Axis  of  the  World.  The  Soljhaal  Colurc  is  noted  with  IIP  O  S  and  is  the  lame  with 
the  Meridian  Circle. 

Unto  what  Ufa  thefe  Circles  ferve. 

i.  When  the  Sun  is  in  that  Sign  or  Point  of  tire  Echptick  which  mccteth  with  the  E- 
quimllial  Colure,  which  is  in  the  hi  ll:  Scruple  of  r  or  £*,  then  are  the  Dap  and  Nights 
cojiial  all  the  World  over :  But  when  the  Sun  cometh  to  thole  Points  of  the  Echptick 
which  arc  cut  oil*  the  Solfhcial  Colure  (  which  are  in  the  beginning  of  ®  and  VP  )  then 
the  Sun  being  3®,  it  maketh  the  longcjl  Day  to  all  the  Northern,  and  the  (hortefi  Day  to 
all  Southern  Inhabitants  of  the  World  :  And  being  in  VP,  it  maketh  til ajliortejl  Day  to 
the  Northern ,  and  the  l tinge fl  to  the  Southern  Inhabitants. 

1.  Upon  thefe  Circles  the  Suns  Declination  is  counted.  . 

%.  Thefe  two  Coturcs  reprefent  the  4  Cardinal  Points  of  Heaven ,  viz.  The  Soliticial 
Colure  reprclcntcth  the  Meridian,  or  North  and  South :  And  the  Equinoctial  Colure  or 
Prime  Vertical  Circle,  the  Points  of  Eajt  and  Wejt. 


Of 


Of  the  Four  lejjer  Circles  of  the  Sphere 
(y.  VII.  Of  the  Tropic k  of  C  A  N  C  E  li. 

The  Tropick  of  Cancer  is  a  lefler  Circle,  drawn  upon  the  Supeificies  of  the  Globe 
parallel  to,  or  equuhllnnt  in  all  places  from  the  Equinoctial,  on  the  North  lido  thereof 
at  1;  deg  31  min.  diflant  therefrom,  which  is  equal  to  the  Sum  greatell  declination 
and  nllo  to  the  obliquity  of  the  Echptick  Line.  This  Tropick  is  called  die  Nathan  Tro¬ 
pick,  for  that  11  iyeth  on  the  North  lide  of  the  Equinoctial  towards  the  Nath  Vole.  It  is 
noted  in  the  Figures  with  ?x>  6  s. 


$.  Vhl.  Of  the  Tropick  of  C  A  F  R  I  C  0  R  N. 


The  Tropick  ol  Capricorn  is  a  lefler  Circle,  drawn  on  the  Superficies  of  the  Globe,  pa¬ 
rallel  to  the  EqmnothaUm  the  South  lide  thereof,  towards  die  South  Pole ,  at  the  fame 
dilhticc  of  2 ;  deg  ;  1  min.  as  the  Tropick  of  Cancer  was  on  the  North  lide.  This  Tro¬ 
pick  is  called  the  Southern  ')  roptek,  bccaufe  it  lieth  on  the  South  fide  of  the  Equinoctial  t o- 
wards  S,  thc  &>///£  Vole.  It  is  noted  in  the  Figures  with  yg  6  vy. 

To  what  Ufcs  do  thefe  two  Circles  ferve  ? 

I.  They  hound  and  limit  the  Suns  Courfe^  for  the  Sun  in  his  palling  through  the 
Signs  of  the  Z odiack ,  never  cxcccdctli  thefe  bounds  or  Limits;  for  the  Sun  being  in 
Anei,  he  afeends  upwards  to  Taurus  and  Gemini,  and  lo  to  Cancer ,  making  the  Spring 
Quarter,  and  being  then  at  his  Iiighell,  he  defeends  downwards  from  Cancer  to  Leo  and 
Virgo,  and  fo  to  Libra,  making  the  Summer  J$t<arter.  And  having  thus  made  lus 
nrogrefs  through  the  Si x  Northern  Signs,  lie  begins  to  take  his  journey  Southwards;  .So 
being  in  Ltbr..y  he  defeends  downwards  to  Scorpio  and  Sagittarius,  and  fo  to  Capricorn, 
where  he  is  at  his  greatdf  rcmotion  from  the  EquinoHial Southward,  in  which  progrels 
he  maketh  the  Autumnal  3* Harter ;  then  returning  back  from  Capricorn  to  Aquarius  and 
fifets,  he  returns  to  Aries  again,  where  he  began  ;  and  in  this  laft  progrefs  from  Capri¬ 
corn  to  Aries,  he  createth  the  Hycmnal  or  Winter  Quarter. 

Thus  doth  bright  Sol,  by  certain  Circuiting, 

Make  Winter,  Autumn,  Summer,  and  the  Spring. 

IX.  and  X.  Of  the  A  R  T  l  C  K  and  A  N  T  A  R  T  J  G  li  Circles . 

Thefe  arc  two  (mail  Circles  drawn  about  the  Volts  of  the  World,  parallel  or  cqui- 
diftant  to  the  Equine  that  and  Tropicks ;  and  the  Circle  Artick  is  fo  far  diflant  from  the 
North  Vole  P,  as  the  Tropick  of  Cancer  is  from  the  Equinollsal,  and  the  Antartick  is 
at  the  fame  di Banco  from  the  South  Pole.  The  Artick  Circle  is  noted  in  the  Figure 
with  B  6  C,  and  the  Antartick  with  G  6  E. 

To  what  Ufes  do  thefe  Circles  ferve  ? 

1.  In  thefe  two  Circles  are  the  two  Voles  of  the  Echptick,  from  whence,  towards 
Cithei  of  thefe  Voles,  tlie  Latitude  of  the  Planets  and  Fixed  Stars  are  counted. 

1.  rhevdo  limit  and  feparate  the  Frigid  Zone  from  the  Temperate  Zone,  for  all  that 
fpace  between 

Thc  {  AnuttickCircIc  f i,ni1  thc | South  f 1>ole  ,s ,hc{ South  \FriS.'‘l 


Ail  the  (pace  between  thc  two  Tropich  comprehends  the  two  Torrid  Zmt ,.  and  all  the 
•pace  between 


TllC  I  Tropick  of  wi'"ul  ','Ci.Amaikticlt]Circl°  15  ; 
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CHAP. 


Of fomc  other  Circles  of  the  Sphere  neceffary  to  he  fiom. 

THESE  forcmciitioned  arc  the  Ten  Principal  Circles  of  which  a  Material  Sphere 
or  Globe  is  compofcJ:  There  are  other  Circles ,  which  arc  not  defer ibccl  actually 
upon  the  Globe,  but  arc  fupplicd  by  otlicr  means,  with  which  Circles  the  Reader  ought 
to  be  acquainted  ;  and  although  they  arc  not  defaulted  upon  the  Material  Sphere,  yet 
they  arc  in  the  Projection  of  the  Sphere  in  Plano;  and  they  are  principally  thele  Fom 
of  which  pour.  Two  are  great  Circles,  and  Two  are  jwall.  * 


I.  Meridians-,  or  Hour  Circles  Xr' .c 
H.  Azimuths,  or  Vertical  Circles  $  1  a‘ 

III.  Almicanthars ,  or  Circles  or  Parallels  of  Altitude 

IV.  Circles,  or  Parallels  of  the  Sum  or  Stars  Decimation. 

Of  thefe  fcverally. 


0.  F.  Of  Meridians,  or  II OV  R  CIRCLES . 

fj)om*'<CircIC0  arc  great  Circles  of  the  Sphere,  meeting  together  in  the  Poles 
of  the  World,  and  eroding  the  Equinotlial  at  Right  Angles,  dividing  it  at  every 
i  fth.  degree,  and  then  every  one  of  thele  Divifions,  is  one  Hour  ;  for  14  times  1 $,  is 
}6o,  the  quantity  of  Degrees  in  every  Circle.  But  if  thele  HvttrCirxles  pals  through 
other  parts  of  the  Equinotlial,  dividing  it  unequally,  then  do  thole  Hour  Circles  repre¬ 
fen  t  unequal  [paces  of  time,  according  as  they  arc  diftant  from  the  First  (  or  Gcnc1.1l) 
Meridian .  Of  thele  Meridians  or  Hour-Circles,  there  arc  two  defcribeo  in  the  Piojo- 
dion,  Figure  FI.  The  one  cutting  the  Equinotlial  at  ;  hours  diftance  fiom  the  General 
Meridian  ( which  therefore  reprclcnts  the  Hour-Circle  of  9  or  ;  of  the  Clock),  and  it  is 
noted  with  P  7,  S.  The  other  Hour-Circle  is  drawn  through  die  Point  where  the 
Tropich.  of  Cancer  cuts  the  Horizon,  at  which  place  the  Sun  rifeth  when  lie  is  111  Cancer , 
anti  this  Meridian  or  Hour-Circle  is  noted  in  the  Figure  with  P  O  S. 


II.  of  AZIMVT  US,  or  VERTICAL  Circles. 

ftsinnitfjtf/or  aDerticabtfmlrtf,  are  great  Circles  of  the  Sphere,  meeting 
together  in  the  Zenith  and  Nadir  Points,  as  the  Hour-Circles  did  in  the  Poles  of  the 
World,  and  thele  Azimuths  do  cut  the  Horizon  at  Right  Angles,  as  the  Meridians 
or  Hour-Circles  did  the  Equinotl  ial.  In  the  Projection  Figure  II.  there  arc  two  of  thele 
drawn,  the  one  eroding  the  Equinotlial  where  the  Hour-Circle  of  ;  did  cut  it,  and 
falleth  upon  the  Horizon  at  R,  and  is  noted  with  Z  R  N.  The  other  cutteth  the 
Horizon  in  D,  and  is  noted  with  Z  D  N. 


fill.  Of  A  LAI  IC  AN  T  II  A  R  S,  or  Circles  of  A  LT 1  TV  D  E. 

3UimrfliitIjar&  nlfo  called  Circle*?,  or  JD.ircUd*?  of  3Cltirubc,  arc  Idler 
Circles  of  the  Sphere,  and  arc  drawn  parallel  to  the  Horizon,  Thele  Parallels  are 
drawn  fiom  the  Horizon  (and  parallel  thereto)  through  every  degree  of  the  Me¬ 
ridian,  up  to  the  Zenith  Point-  By  thele  Almicanthars  arcmcafurcd  the  Altitude  or 
Height  of  the  Sun,  Moon,  or  Stars;  in  the  Figure  there  is  only  one  of  them 
drawn,  and  that  is  at  iH  deg.  of  the  Meridian  above  the  Horizon,  and  it  p.tllos 
through  the  Point  of  inter Ic&ion  of  the  Azimuth  Circle  Z  ;  N,  and  the  Hour-Circle 
P  7,  S,  in  the  Point  3,  it  is  reprefented  in  the  Figure  by  the  Circles  C  ;  E,  it  is 
drawn  through  the  18th.  deg.  of  the  Meridian  counted  from  the  Horizon ;  And 
when  the  Sun,  Moon,  a  Star,  or  Planet,  comes  to  be  upon  any  part  of  this  Cirdtf, 
it  is  laid  to  be  1 8  deg.  high,  or  1 8  deg.  above  the  l;)02i^0U. 

§•  IV.  Of  Circles  or  Vara  He  Is  of  D  E  C  L  IN  A  T  JO  N 

l  hdo  Jvhlt'il Ill'll  of  jCfdiimticm  ,  (  for  (o  they  arc  molt  commonly 
called  )  arc  Idler  Circles  of  the  Sphere  ,  and  are  d:a\vn  parallel  to  the  Lq-u- 

■>h  dud 
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*>lhal  on  both  I  ides  thereof  through  eveiy  degree  of  the  Meridian,  as  the  ParalUlTot 
Altitude  were  Irom  the  Horizon.  Thole  Parallels  that  lie  on  the  North  fide  of  the 
Equinoctial,  towards  PtliC  North  Pole,  are  called  Parallels  of  North  Declination  and 
they  do  crofs  the  Eeliptick  through  the  fix  Northern  Signs.  Thole  Parallels  that  are 
drawn  on  the  South  fide  of  the  Equinotlial,  and  towards  S  the  South  Pole,  thele  crols 
the  other  half  of  the  Ecliptick  (under  the  Horizon)  in  the  lix  Southern  Signs  •  and 
thefe  are  called  Parallels  of  South  Decimation.  Thele  Parallels  (lo  far  as  they  relate  to 
die  Comic  or  Motion  of  the  Sun)  need  be  drawn  but  only  between  the  two  Tropickt 
(becM ule  the  Sun  in  his  Courfe  never  cxceedeth  thofe  Bounds);  but  if  they  relate  to  the 
Stars,  they  may  then  bo  extended  farther,  even  to  P  and  S,  the  North  a\\A  South  Poles. 

In  the  Figure  I  have  drawn  only  two  of  thele;  one  on  the  North  fide,  at  1 1  deg* 
join'll,  r. om  the  Equinotlial ;  and  the  other  on  the  South  lido  thereof,  at  2odcgrees 
(Mhint  theielrom.  The  Northern  Parallel  is  reprefented  by  the  Circle  F  G;  and  the 
Saitbcrn  Parallel  by  CM;  and  when  the  Sun  is  in  that  degree  of  the  Ecliptick,  which 
the  Pas  a  lie  l  of  Declination  croileth;  as  at  the  Sun  is  then  laid  to  have  1 1  deg.  ;o  m. 
of  North  Decimation  -  And  when  the  Sun  is  in  that  point  of  the  Ecliptick  which  the 
Scutoern  Parallel  of  Decimation  cutteth  (which  is  at  F,)  the  Sun  (or  a  Star  there)  is  laid 
to  have  lo  deg.  of  South  Decimation. 

Some  other  Terms  here  neceffary  to  be  explained. 

The  JlnfifuDC  Of  a  jjplflfc  is  an  Arch  of  the  Meridian,  intercepted  between  the 
intel  lection  of  the  Meridian  with  the  Horizon,  and  the  Poles  of  the  World ;  fo  in  the 
Figure,  the  Meridian  and  Horizon  intcrlcft  each  other  in  the  NorthPoint  of  the  Hors- 
ion  at  O,  and  P  the  North  Pole  is  dilfant  from  O  5  1  deg  ]o  min.  and  that  is  the  Lats- 
tAt  to  which  the  Globe  or  Sphere  is  here  elevated,  which  is  to  the  Latitude  of  London. 

The  Sntitubc  of  n  -&tnr,  is  its  diftance  from  the  Ecliptick  in  any  Parallel  there¬ 
from,  cither  Northward  or  Southward. 

,  r1*1®  a.  0?  Oonntrp,  is  the  diftance  ( counted  upon  the 

Equinoctial  Circle  )  of  the  Meridian  which  pafTeth  over  the  Country  whole  Lenzitude 
is  reniiircd,  and  the  Firfi  or  General  Meridian,  which  the  Ancients  counted  from  the 
JILind  of  Azores  :  bur,  indeed,  the  Longitude  may  begin  at  any  place,  and  fo  it  is  beft 
to  account  by  the  difference  of  Longitude ,  of  two  Places;  as  in  the  Figure.  Let  one 
Fljce  or  Country  be  at  F,  and  let  another  Place  or  Country  be  at  T;  The  General  Me- 
I  „  V, 1  '1‘  Skp,  eth  ovcr  thc  at  F,  and  cuts  the  Equinotlial  at  JE  The 
I  Mtrtdian  1> ;  S  palTeth  over  the  other  Place  at  T,  and  cuts  the  Equinotlial  at  2  •  fo 
•  jhat  ^  ?,S  t,,c  difference  of  Longitude  between  the  two  Places  F  and  T,  which  i’s  ±< 

I  deg.  or  Three  hours  of  Time. 

'  ,  31oi10itubc  Of  a  &tar,  is  the  Stars  diftance,  or  place  in  the  Ecliptick,  count- 
j  ecU'om  thc  beginning  o F  Aries;  as  if  a  Star  be  in  the  beginning  ofW  that  is 
!  owe  Sign,  or  ;o  deg.  from  Ariet ,  and  that  is  the  Stars  Longitude. 

■  Ihe  ^iniplitllbr  of  the  Sun  or  a  Star,  it  is  that  Arch  or  Portion  of  the  Horizon h  which 
;  is  contained  between  the  Eaft  Point  of  the  Horizon,  and  that  Point  of  the  Horizon  where 
!  p  s!mw  Star  r‘Jei  i  as  111  the  Figure :  Thc  diftance  between  ©,  the  place  where  the 
;  bun  is  rifing  in  the  Horizon  and  r,  is  thc  Amplitude  or  diftance  of  the  Suns  nfim  from 

!s'ry IthZZt- Ttt Nm,k  Alfo ,r 4 StJr "ere nling at R  his '*$>"<> 

The  Hi0f)t  5tfmtfion  of  tiie  Sun  or  of  a  Star,  is  that  part  of  tlic  EmumSial  that 
njitf}  or  fetteth  with  that  Star  in  a  Right  Sphere:  But  in  ; in  Oblique  Sphere  (that  is  in 
onv  Latitude  where  the  Axis  of  thc  IVorld  cutteth  the  Horizon  at  Oblique  Angles)  ililrftt 
Aircnnoil  is  then  that  Portion  (or  Arch)  of  the  Equinoctial  contained  between  the 
-Rinnmg  of  Aries ,  and  that  part  of  the  Equmuthal  which  cometh  to  the  Meridian 
'"itn  mat  Star. 

The  Oblique  ?tfmtfion  is  that  part  of  the  EqiunoLHal,  contained  between  the 
Ariety  'l111!  tl,,K  P‘IIC  the  Fquinoihal  that  riles  with  the  Star. 

Mfim  3Dlffcrcncc  is  the  Difference  between  the  Right  and  Oblique  Af- 

_  The  Ctltitl)  is  the  Pole  of  the  Horizon,  and  is  an  imaginary  Point  in  the  Heavens 
!  fc ' °“r  1,1  wl,  u  [T?1  tlxi  Wo,ld  iuiKr  »».  »'»*  it  is  90  agrees 

i  mutant  rrom  the  Horizon  round  about. 

i  hJlh°  r  an  !ma8ina,y  Po,nt  illft  under  our  feet,  as  thc  Zenith  is  over  our 

j,  0  "P\  '*  »  "R  “  Itne  were  drawn  (or  extended)  H  orn  the  Zmib  to  the  N.uhr, 

it  would  pals  duetaiy  through  the  Centre  of  the  World  lor  Globe). 
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Curs  us  Mathematic  us.  Book  III. 

§.  V.  Of  fome  other  things  appendant  unto  a  Material  Globe,  be  fide  s  the 
Meridian  and  Horizon. 

Beiides  the  forcmciuioncd  Meridian  and  Horizon  there  are  other  parts  which  muft 
be  applyed  to,  and  ufed  with  the  Globes,  before  any  Problems  c  m  be  wrought  or  per¬ 
formed  by  them;  as  principally  thefe,  i-  'fhc  Hour  Circle  and  Index,  i.  The  Qiia. 
dr  ant  of  Altitude: 

I.  Of  the  Hour  Circle  and  its  Index. 

Upon  the  Rrajs  Meridian  of  every  Globe  is  fitted  a  finall  Bra  Is  Circle,  whole  Centre 
is  the  Pole  of  the  Globe,  which  is  divided  into  24  equal  parts,  rcprelenting  the  hours 
of  the  Day  and  Night,  which  in  the  revolution  or  turning  of  the  Globe  about/ is  pointed 
to  by  an  Index,  which  is  fixed  to  the  Axis  of  the  Globe. 

II.  Of  the  Quadrant  of  Altitude. 

There  is  another  appendant  relating  to  the  Brafs  Meridian,  called  the  J^iuvlraut  of 
Altitude ,  which  is  a  thin  Plate  of  Brafs,  divided  into  90  equal  pairs  or  Degrees.,  which 
is  fitted  with  a  Nut  and  Screw,  to  be  moved  to  any  degree  upon  the  Brafs  Meridian, 
and  there  to  be  fixed. 

To  fome  Globes,  when  defircd,  there  is  added  a  Circle  of  Vojitton,  and  a  Box  and 
Needle  fixed  to  the  foot  of  the  Horizon,  but  thefe  are  not  ufual. 


CHAP.  V. 

Of  the  federal  Pofitions  that  a  Globe  or 
Sphere  may  be  pofted  in. 

THERE  are  but  Three  Pofitions  in  which  a  Sphere  or  Globe  can  he  feated  in  its 
Horizon,  viz.  Dircit,  Parallel,  or  Oblique  ;  of  which,  the  two  lirft,  arc  Particu¬ 
lar ,  and  the  third  more  General. 

I.  Of  a  Direil  SPHERE. 

Fig.  1  Fig.  III. 

11 1  The  Globe  may  be  fo  placed  in  the  Frame  of  the  Horizon,  that  both  the  Poles 
thereof  may  reft  upon  (  or  lye  dirc-aly  in  )  the  North  and  South  Points  of  the  Hori¬ 
zontal  Circle,  neither  Pole  having  any  Elevation,  the  Zenith-Point  being  in  the  Eqtti- 
nollial  Circle ,  and  the  Axis  of  the  World  dirc&ly  in  the  plain  of  the  Horizon ;  and  fo 
the  People  living  under  that  Circle  have  no  Latitude ,  the  Pole  having  no  Elevation. 

The  Globe  or  Sphere  being  111  this  pofition,  is  laid  to  be  in  a  Dircit  pofition,  the 
Zenith  being  direttly  in  the  Equinoitial  Circle,  and  the  Poles  of  the  World  direttly  in 
the  North  and  South  Points  of  the  Horizon  :  and  this  direil  pofition  of  the  Sphere  is 
particular  to  thofe  who  live  under  the  Equinoitial ,  who  have  one  benefit  and  privi- 
ledge  above  all  the  Inhabitants  of  the  World  befidcs,  for  that  they  can  fee  both  the 
Poles,  and  behold  all  the  Stars  (in  both  Hemifpherei )  to  rife ,  culminate,  and  Jet. 

IL  Of  a  Parallel  SPHERE. 

Fig.  Fig.  IV. 

1V*  Cjl°hc  may  1,0  P,ac<xl  in  t,lC  Uranic  of  the  Horizon,  that  one  of  the  Pole* 

Hull  be  in  the  Zenith,  and  the  other  in  the  Nadir- Points;  that  is,  either  Pole  fhall 
9 3  deg.  (or  one  quarter  of  a  Circle)  diftant  from  the  Horizon  on  cither  fide  therc- 
o  ;  and  in  this  pofition  will  the  Equinoctial  Circle  be  in  the  Horizon,  and  the  Axis 
ol  the  Woild  will  cut  both  the  Equinoitial  and  the  Horizon  at  Right  Angles :  One 
Vole  having  9.)  deg.  of  Elevation,  and  the  other  as  much  of  Depreflion. 

I  he  Globe  or  Sphere  being  in  this  pofition,  is  laid  to  he  Parallel ;  becaufe  the  Equi¬ 
noctial,  and  all  the  Circles  of  Decimation ,  (  which  now  arc  Circles  of  Altitude  alio) 
and  the  Axis  of  the  World  it  fell,  do  lie  all  of  them  Parallel  to  the  Horizon.  Anil 
thole  People  (it  any  be)  that  inhabit  thefe  parts  of  the  World,  fee  only  thofe  Stars 

that 
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tint  are  between  the  Equinoctial  and  the  Elevated  Pole  ;  that  is,  if  the  South- Pole  be 
elevated,  they  fee  the  Southern ;  and  if  the  North  Pole  be  elevated,  they  fee  the  Nor¬ 
thern  Constellation  only.  And  thofe  People  have  but  one  day  ami’  one  night  ia  the 
whole  year,  and  thofe  mod  mifcrablc  cold,  not  to  be  imagined  :  For  the  Sun  at  his 
liigheft,  never  extended]  to  24  degrees  of  Altitude;  which  is  no  more  than  it  is  with 
11s  in  London*  t  Noon  upon  the  14  or  1  5  of  February.  And  this  pofition  of  the  Sphere 
is  particular  to  thefe  Inhabitants  only.  w 1 

III.  Of  an  Oblique  S  THE  R  E. 

V-  /■*. 

1  he  thud  (and  mod  ufin!)  pofition  of  the  Sphere  or  Globe  15  more  general;  for  it  ^  • 
huh  iclation  to  all  People  living  between  the  F.qumoHial  and  either  of  the  Poles  :  and 
according  as  the  Poles  ot  the  Gl,br  are  elevated  or  depreffed,  accordingly  arc  the 
People  laid  to  lie  Innate:  J  bus,  if  the  Glebe  he  placed  in  the  Frame  of  the  Horizon , 
loth.it  the  Pole  he  elevated  10  deg.  above  the  Horizon,  then  is  the  Globe  elevated  or 
fitted  to  refolvc  fitch  Qucftions  or  Problems  Agronomical  as  relate  to  thole  People  who 
(have  the  Pole  elevated,  or)  do  live  in  tiie  Latitude  of  10.  degrees. 

This  pofition  of  the  Globe  or  Sphere  is  called  Oblique,  becaufe  the  Axis  of  the  World, 
the  hquinollial,  and  all  the  reft  of  the  Parallels  of  Declination ,  are  cut  by  the  Horizon 
at  Oblique  Angles ;  whereas,  in  the  two  former  pofitions  they  cut  one  the  other  at  Ripht 
Argtes.  Now  the  People  which  live  in  thefe  middle  Latitudes ,  ( I  mean  between  the 
And  and  Ant ar tick.  Circles)  which  (yet  to  our  knowledg)  is  the  moll  habitable  part 
of  the  Woild,  do  fee  Stars  both  of  the  Northern  and  Southern  Hamfiphcres ;  but  yet 
they  fee  not  all  the  Stars  in  cither  Hcmilphcrc.  For  in  any  Oblique  Latitude,  the 
Inhabitants  fee,  and  may  ohferve  all  fiich  Stars  that  are  of  the  contrary  Homilphere 
to  them,  whole  declinations  arc  Idler  than  the  complement  of  their  Latitude ;  and  all 
thole  Stars  of  the  contrary  llcmifphere,  avJiofe  declination  is  greater  than  the  com¬ 
plement  of  their  Latitude  they  never  fee  ;  for  they  never  afeend  above  their  Horizon  : 
and  011  the  contrary,  thofe  Stars  of  their  own  Hcmilphcrc  whole  declinations  exceed 
tne  complement  of  their  Latitude,  do  never  fet,  but  arc  continually  above  their  LIo- 
azon. 


CHAP.  VI. 

Hm  to  reUijic  the  G  L  O  B  E,  fitting  it  for  VJe  in 
any  Latitude  or  Place  of  the  World. 

DF-INO  provided  of  a  Mir  of  Chht,  the  hkriJiM,  Hmzm,  and  Hour-Cirth  truly 
„  “n/ied  ami  j  '1 10  Hall  truly  hung,  and  the  Meridian  and  Horizon  (in 

dlpolittons)  cutting  each  other  at  Right  Angles,  the  Papers  truly  |oVned  in  their  part- 
inj>,  ,  *  all  which  arc  to  he  performed  by  the  Workman,  (though  the  Buyer  ought 
a  0  to  have  infpetlion  thereinto  )  youfmay  proceed  to  re<ftifie  them  in  this  manner. 

1.  1  ut  the  Boils  Meiidian  into  two  Notches  that  are  in  the  North  and  South  parts 
k  u  1.0,  ,/0nl;  the  gra1.11.1tcd  or  divided  part  thereof  towards  the  Ejift  Point,  and 
jhc  blank  or  plain  fide  of  the  Meridian  towards  the  Weft  Point  of  ^Horizons  and 
U  the  Mend, an  reft  , n  the  Notch  which  is  in  the  foot  or  bottom  of  ihc  Horizon. 
..  1  l.ue  the  Iloiir-VVheel  about  the  Pole,  fo  that  the  Hour-Lines  of  1  2  and  11  do 
Iv  over  the  La  ft  or  Graduated  fide  of  the  Meridian,  and  chat  the  point  of  the 
Ax,S(‘°  pals  directly  through  the  Centre  of  the  Hour-Circle  ;  fo  fhall  the  two  Twelves 
oneof  them  rep.elcnr  12  at  Noon,  and  the  other  12  at  Midnight*  and  the  two  Sixes' 
0/1  wf  ,M  ll,J  Vlo,n,nfb  «»nd  the  other  6  ar  Night.  Then  put  the  little  Index 
iointu  upon  the  Axis,  (0  that  it  may  move  as  you  turn  the  Globe  about:  ami 
10  b  your  l  lour- wheel  rectified. 

;  l.lcc.uc  the-  Pole  of  your  Globe  (whether  the  North  or  Sotuh-Polc)  according 
Sole  Tt  •“  ‘,U.t  >',u  ot.  W»rU  you  are  in :  as  for  Example,  for 
Ho  a. ,  r'v  On""-N<>rti;  ,thc  Meridian  bang  in  the  Notches  of  the 

•  -ill,  .uni  Ji.o  111  to  :  lit  the  loot  ot  the  Pramc,  as  is  heiore  diredtej,  move  the 

Meridian 
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Meridian  up  or  down  in  the  Notches,  till  you  find  <  i  deg  30  mm.  of  the  Meridian 
niftly  to  touch  the  upper  part  of  the  North-part  ol  the  Iloii/.on;  lor  then  i»  your 
Globe  let  exadly  to  the  l  atitude  of  51  dap  30  m. 

4  For  the  readying  of  the  Quadrant  oi  Altitude,  this  alio  mult  have  re.ped  to  the 
Latitude  :  Wherefore,  the  Latitude  being  51  deg.  30  mm.  count  Ji  deg.  10  mm  upon 
the  South-part  of  the  Meridian,  from  the  Equinoctial- Circle  towards  the  No.  th  (or 
elevated )  Pole;  and  put  on  the  Nut  which  is  at  the  end  oi  the  Quauranc,  io  that 
the  edge  of  the  d.viiions  of  the  Quadrant  may  lie  directly  under  the  degrees  oi  the 
Latitude,  under  %  1  deg.  %o  min.  and  then  ferew  the  Nut  iaft ;  and  hi  is  the  Ra¬ 
diant  of  Altitude  redified  alia  And  the  e  are  the  four  principal  things  that  are  to 
he  redified,  for  the  refolving  of  moll  Problems  in  Altronomy,  Cfc.  oi  which  thele 
following  are  the  chiei. 


CHAP.  VII. 

ASTRONOMICAL  PROBLEMS. 

P  R  O  B,  I. 

The  day  of  the  Month  known,  either  according  to  the  Julian  or  Gregorian 
Account,  to  find  the  Suiu  place  in  the  Ecliptick. 

SEEK  the  day  of  the  Month  ( in  either  Account  )  according  as  you  find  them 
placed  in  the  Kalendar,  and  light  againft  it,  in  the  innermoit  Circle  next  to  it, 
you  lhall  have  the  degree  and  minute  in  which  the  Sun  fliall  be  that  day  at  noon. 
EXAMPLE. 

Let  the  day  propofed  be  the  18.  of  Ottober  (in  the  Julian ,  or  the  28.  of  Olhhr  in 
the  Gregorian  Account)  which  is  S.  Luke  s  day:  Find  this  Month  and  Day  in  the  Ka¬ 
lendar,  and  right  againft  it  (  in  the  innermoit  Circle)  you  lhall  find  5  deg.  32  nun. 
of  Scorpio ,  in  which  Sign  and  Degree  the  Sun  will  be  upon  that  18  or  a  8  oi  OHobtr. 

In  like  manner,  upon  the  14.0!'  April  ( Julian )  or  the  4.  of  May  (Gregorian)  (which 
is  all  one  day)  the  Sun  will  be  found  mbe  in  14  deg.  32  min.  oi  Taunts.  And  lo  oi 
any  other  day,  as  in  the  following  Table,  which  Iheweth,  that  upc-n 
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By  knowing  ^  Place  of  the  Sun  in  the  Ecliptick,  the  day  of  the  Month  in 
either  of  the  Accounts  may  he  obtained:  As  followeth. 

SEEK  the  Sign,  Degree,  and  Minute  in  which  the  Sun  is,  in  the  innermoit  Cir¬ 
cle  of  the  Horizon  ;  and  right  againft  it,  you  lhall  have  the  day  of  the  Month  in 
both  Accounts. 

EXAMPLE. 

Let  the  Sun  be  in  24  deg.  of  Gemini;  look  in  the  innermoit  Circle  ior  the  lign 
Gemini,  and  againft  it,  in  the  Kalendar  you  lhall  find  the  4.  of  June  ( Julian )  or  the 
14.  of  June  ( Gregorian  Account)  which  is  the  day  ot  the  Month. 

In  like  manner,  when  the  Sun  is  in  14  deg.  53  min.  of  Capricorn ,  the  day  ot  the 
Month  will  be  found  the  2L  of  December  (  Julian  )  or  the  4.  of  January  (Gregorian 
Account). 
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The  Latitude  (  5  1  deg.  3 o  min.)  and  the  Sun*  place  in  the  Eclip- 
thk  (viz.  in  29  of  Taurus)  being  given,  to  find 


p  11  o  b.  m. 

1.  The  SunV  Decimation . 


pcfim-’  I  '///'.  Sun  s  Declination  is  an  Arch  of  the  Meridian,  comprehended  between  the 
tion  ]  A  lgununiial  Circle,  and  that  point  of  Eclipttck  in  which  the  Sun  it. 

Praihce.]  Took  for  the  29  deg.  ctiTaurm  in  the  Ediptick-Line  of  theCelcftial  Globe, 
and  btiiift  that  Point  to  the  Bials-Mendun  ;  then  Ihall  the  degrees  of  the  Meridian 
contained  between  the  Equinocli.il  and  this  Point,  be  20.  So  that  the  Declination 
of  the  Sun  is  in  a  Northern  Sign. 

In  like  manner, 


When  the 
Sun  is  ill 


min. 

00 

00 

00 

00 


deg.  min . 


North. 
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South. 

North. 
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2.  The  Sun’r  Amplitude. 


Defini-'np//E  Amplitude,  u  an  Arch  of  the  Horizon  comprehended  between  the  Eafi 
tion]  I  or  H  'e(l  points  thereof ,  and  that  point  upon  v>htch  the  Sun  doth  rife  or  jfet. 
PraHicc.)  Bring  29  deg.  of  Tam  m  to  the  Horizon,  and  there  you  /hall  find  2*2  deg. 
w  mm.  to  he  contained  between  that,  and  the  Baft  or  Well-point  of  the  Horizon," 
towards  the  North,  becaufe  the  Sun  is  in  a  Northern  fign,  that  is  very  near  the  North- 
lhfHy  Pall  point  of  the  Compals,  as  appears  by  the  points  of  the  Compafs  upon 
the  Horizon  :  And  that  is  the  Amplitude  for  that  day.  ‘  ' 

And  in  like  manner. 
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P  R  O  b.  V. 

9.  The  Sun’r  Right  Afccnfwi. 


Dcfim'-p  //  E  Right  Afccnfion  of  the  Sun  or  of  a  Star,  is  that  Arch  of  the  Equinoctial 
tion  ]  A  which  is  contained  between  the  beginning  of  Aries,  and  that  point  of  the  E- 
<\mnocltal  which  comes  to  the  Meridian,  with  that  point  of  the  Echptick  in  which  the  Sun 
er  Star  is. 


Practice.]  Bring  the  29  deg. of  Taurus ,  or  20  deg.  of  North-Declination  to  thcMc- 
ndian;  fo  Ihall  you  find  (  upon  the  Eouinotfi.il )  56  deg.  46  mm.  to  be  contained 
between  the  beginning  of  Aries  and  the  Meridian :  And  luch  is  the  Ws  Right 
Alcenhon  when  ho  is  in  29  deg.  of  Taurus. 

In  like  manner. 
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P  r  o  b.  VI. 

4.  The  Oblique  Afccnfion. 

Defini -IT  HE  Oblique  Afctnfion  of  the  Sun,  or  of  a  Star,  is  that  Arch  of  the  Eqm- 
tion  1  1  noCtial  which  is  comprehended  betiVeen  the  beginning  of  Aues  and  that  point 
of  the  Equinoctial  which  comet  to  the  Eaft-pomt  of  the  Horten,  with  that  point  of  the  Lchp. 

,lckZmc:  t  mfiTZol  tarn,,  to  the  EalUWe  or  (cm.cuclc  of  the  Horizon, 
then  flufl  you  fino  10  de|.  ,o  min.  of  the  Equinodul  to  becoma.ncd  between  the 
beginning  'of  Ar.es  and  tKe  Eaft-pomt  of  the  Horizon  i  and  that  rs  the  Obhqne  A(- 
ccnhon  of  the  Sun  or  Star,  it  being  in  the  19  deg.  of  I  turns. 

In  the  fame  manner,  , 

deg.  mm.  * 

C16  00  61)  r  ("7 

The  Sunji*;  00  ^(The  Oblique  Aicenfion  I258  *7 

being  in  119  00  tnf  will  be  found  to  be  Vf 

hi  00  r)  <°°S  26 
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5.  To  find  the  Afccnfional  Difference. 

Defini-T^  difference  of  Afcenfion  it  no  other  than  the  differ ence  of  degrees between 
non]  1  the  Right  and  Oblique  Afctnfion.  Wherefore  fubft raft  the  leflei  from  the 
greater,  and  the  remainder  will  be  the  Afcenlional  Difference,  which  will  be  found 
?o  be  27  deg.  14  min.  Or,  the  Afcenfional  difference  it  that  /pace  of  time  contained  be - 
tween  6  of  the  clock  either  in  the  morning  or  the  evening,  and  the  time  of  the  Sun;  nt- 
mg  or  fitting.  Wherefore, 

P  R  O  B.  VIII. 

6.  To  find  the  time  of  the  SunV  Rifing  and  Setting. 

Prufe.'DRing  19  deg.  of  Taurus  to  the  Meridian,  and  fet  the  Index  of  the  Hour- 
JLJ  wheel  to  ii  of  the  clock  Southward:  then  turn  the  body  of  the  Giobe 
Eaftward,  till  19  deg.  of  Taurus  touch  thcEaft-fide  of  the  Horizon  ;  and  then  will 
the  Index  of  the  Hour-wheel  point  out  1 1  min.  after  4  in  the  morning,  at  which  time 
the  Sun  rifeth.  And  if  you  turn  the  13ody  of  the  Globe  about  Westward,  till  the 
19  deg.  of  Taurus  doth  touch  the  Wcft-fidc  of  the  Horizon,  then  (hall  the  Index  of 
the  Hour-circle  point  at  49  min.  after  7  at  night,  at  which  time  the  Sun  letteth. 

p  R  O  B.  IX. 

7.  To  find  the  length  of  the  Day  and  Night . 

Tratt tee  ]~rUm  the  Globe  about  till  29  deg.  of  Taurus  touch  the  haft  fide  of  the 
1  Horizon:  and  then  fet  the  Index  of  the  Hour-circle  to  the  North  (or 
undermofl)  11.  Then  turn  the  Globe  Weftward,  till  29  deg.  of  Taurus  touch  the 
Horizon  on  the  Weft* fide,  and  then  (lull  the  Index  of  the  Hour-wheel  point  a  ? 
hours  38  min.  more  than  1 2  hours.  So  that  the  day  is  then  1 5  hours  and  30  min.  K* 
And  if  you  count  the  hours  between  the  North  12  and  the  Hour-Index,  \ou 
find  them  to  be  8  hours  and  22  min.  which  is  the  length  of  the  wgut,  the  un  i* 

in  29  deg.  of  Taurus. 


And 
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8.  The  Sun'j  Meridian-  Altitude,  and  his  dcprcjfton  at  Midnight. 

Tilis  may  be  eftofted,  by  adding  or  (iibftrafting  of  the  Suns  Declination  to  or 
from  the  Complement  of  the  Latitude  :  For, 

Dclinit.  ]  It  a  an  Arch  of  the  Meridian ,  comprehended  between  the  mterfeClion  of 
•die  Meridian  with  the  Horizon,  and  that  part  of  the  Meridian  upon  which  the  Sun  is  at 
thin  or  Midnight.  * 

dr  ad  ice.  ]  Turn  the  Globe  about,  till  the  29  deg.  of  Taurus  be  juft  under  the  Me¬ 
ridian  ;  then  Hull  you  find  the  number  of  degrees  of  the  Meridian  which  are  com¬ 
prehended  between  that  Point  and  the  Horizon,  to  be  58  deg.  30  min.  which  is  the 
Meridian- Altitude.  And  if  you  bring  the  29  deg.  of  Scorpio ,  (which  is  the  oppofite 
point  of  the  Ediplick  in  which  the  Sun  is)  to  the  Meridian,  the  number  of  the  de¬ 
grees  of  the  Meridian  between  that  point  and  the  Horizon,  will  be  found  to  be  18  deg. 
p min.  winch  is  the  Sim's  deprellion  at  midnight. 

In  like  manner, 

dvg.  mm.  deg.  min.  deg.  min. 

Wlien  tlx/)  15  o=>  theSn  4 


***  h 


P  ROB.  XI. 


9.  IT  hen  the  Twilight  logins  and  ends. 


Defini-  j  ’  I1E  Twilight  beginneth  when  the  Sun  is  1 8  deg.  below  the  Horizon  before  in 
tion  ]  *  n/Mf,  and  it  endeth  when  the  Sun  comes  to  be  1 8  deg.  below  the  Horizon  af 
Ur  its  fitting. 

Traci  ice.]  The  Globe  rectified,  and  the  Sun  in  29  d.  of  Taurus ,  find  the  oppofite  poinc 
tlicreunto,  winch  is  the  29  deg.  of  Scorpio,  and  bring  that  point,  as  alfo  tlic  Quadrant 
of  Altitude,  both  of  them  on  the  Well-lide  of  the  Meridian,  and  then  move  both 
the  bodv  of  the  Globe,  and  the  Qiiadrant  of  Altitude  alfo,  till  the  29  deg  of  Scorpio 
lie  directly  under  iK  deg.  of  the  Quadrant  of  Altitude:  Which  done,  keep  them  both 
together,  and  then  fee  how  many  hours  the  Index  is  removed  from  1  z,  which  you  Hull 
find  to  he  1  hour  and  8  minutes.  So  that  Twilight  begins  at  8  nun.  after  1  in  the  morn¬ 
ing.  And  this  being  taken  I "10:11  4  ho.  1 1  nun.  the  time  of  the  Sun's  Riling  that  day, 
there  will  remain  3  ho.  3  min.  winch  is  the  length  or  continuance  of  the  Twilight . 
Alfo  if  you  double  the  time  of  the  beginning  ot  Twilight  1  ho.  8  min.  you  Hull  have 
the  length  of  dark  night,  which  will  he  but  2  ho  16  mm. 

In  like  manner,  it  you  would  know  when  the  Twilight  endeth  after  .SW fitting, 
you  mull:  Ring  the  29  deg. of  Scorpio  (the  point  oppofite  to  the-b'/o;)  on  the  Fait  lute 
"f  the  Meridian,  making  it,  and  18  deg.  of  the  Quadrant  of  Altitude  to  meet,  then 
the  Index  will  Jhevv  10  hours  52  min  and  till  that  time  of  night  doth  Twilight  conti¬ 
nue.  And  1  o, 

deg.  L->.  >>f.  ho.  m. 

V, -9  '  ■>  )  8°  fo  .'-A  (11  50  ;  . 

Thc.WJ  8  /  (Day  break  )  5  5i(.£-c  Twilight)  6  8(4^ 

111  ^  i  :■ :(  will  be  at^4  lafts  till^  7  54^'c 

And 


Ccc 


Cues  us  Mathematic  us.  Book  Ilf, 

Ami  if  you  go  about  to  find  the  time  of  the  beginning  and  end  of  TwTtight-  ail 
the  time  that  the  Sun  k  palling  from  2  deg.  of  Gemini  to  3  >  deg.  of  Cancer,  'which  k 
from. about  the  12  of  May  to  the  11  of  July ,  you  fhall  find  that  there  will  bo  no 
Twilit  at  all,  but  all  that  time  continual  day  :  l  or  all  that  (pace  of  time  the  Sun 
never  ddeendeth  (o  much  as  tS  deg.  under  the  Horizon,  in  the  Latitude  of  51  de<*. 
30  min. 

V  K.  O  B.  XII. 

10.  What  Altitude  the  Sun  fhall  have  at  6  of  the  Clock  in  the  Morning 
or  E  veiling. 

Defini -r~Y'  1IE  Altitude  of  the  Sun,  or  of  a  Star,  &c.  is  an  Arch  of  an  Azimuth  or  Ver. 

tionj  I  tical  Circle ,  faffing  through  the  Zenith  and  Nadir  Points,  and  the  body  of  the 
Sun  or  Star,  counted  from  the  Horizon  to  the  Sun  or  Star :  And  all  Jucb  Azimuths*  or  Ter- 
Itcal  Circles  arc  reprefented  by  the  Quadrant  of  Altitude. 

5  Note ,  That  this  Problem  is  only  m  ule  when  the  Saw  is  in  the  fix  Northern  figns: 

For  the  Sun  is  never  above  the  Horizon  at  fix,  when  he  is  111  Southern  figns.* 
Tract tcc.]  Iinng  the  29  deg.  of  Taurus  to  tlifc  Meridian,  and  fet  the  Index  of  the 
Hour-circle  to  11 ;  then  turn  the  Globe  about  Eaftward,  till  the  Index  of  the  Hour- 
circle  come  juft  to  6  of  the  Clock ;  then  holding  the  Globe  there,  lay  the  Quadrant  of 
Altitude  jiift  over  the  29  deg.  of  Taurus,  and  there  you  lhall  find  it  to  cut  1 5  deg.  30  m. 
of  the  Quadnnt.  And  fitch  Altitude  lhall  the  Sun  have  at  6  of  flic  clock  in  the  morn¬ 
ing,  and  the  fame  at  6  at  night. 

And  fo, 

deg.  min.  deg.  turn. 

When  UibV6  00  31 

wns  I"/!;  00  y>  be  found  to  be  f  4  2 

P  R.  O  B.  XIII. 

if.  What  Azimuth  the  Sun  (hall  have  at  6  of  the  Clock. 

1 

Defini- <’T"t//E  Azimuth  is  an  Arch  of  the  Horizon  comprehended  between  the  East,  lb} (l, 
tion]  A  North,  or  South  points  thereof,  and  the  tnterf  ettion  of  a  Vertical-circle  faffing 
through  the  Sun  or  Star  whofc  Azimuth  you  feek. 

5  Note,  This  Problem  is  of  Ufe  only  when  the  Sun  is  in  Northern  Signs. 

TraHice. ]  Bring  the  29  of  Taurus  to  the  Meridian,  and  fet  the  Index  of  the  Hour- 
wheel  to  11;  then  move  the  Globe  till  the  Index  lie  upon  6;  and  holding  the  Globe 
there,  lay  the  Quadrant  of  Altitude  juft  over  19  deg.  Taurus  :  Then  fhafi  you  find, 
that  there  are  77  deg.  14  min.  of  the  Horizon  contained  between  the  interjection  of 
the  North-part  of  the  Meridian,  and  the  Quadrant, of  Altitude,  which  is  the  Azimuth 
from  the  North  ;  or  n  deg.  4 6  nun.  from  the  Haft,  which  is  the  Azimuth  from  the 
Eaft :  or  102  deg.  46  min.  f  rom  the  South,  which  is  its  Azimuth  the  South. 

In  like  manner, 

eleg.  mm. 
100  1 1 

93  1  i 

P  K  O  B.  XIV. 

ii.  At  what  hour  the  Sun  fhall  he  upon  the  Eajl  or  Wejl  Azimuths. 

1  '1'his  Problem  is  only  of  ule  when  the  Sun  n  in  Northern  Signs. 

King  the  29  deg.  0!  Taurus  to  the  Meridian,  and  the  Index  to  11  of  the 
XJ  Clock.  Alio  bring  the  beginning  of  the  degrees  of  the  Quadrant  of 
Altitude  to  the  Eall-ponn  of  the  lloi  i/on,  and  turn  the  Globe  about  till  the  29  deg. 


deg.  mm.  (teg,  mm.  deg.  ( min. 

o  S\  ^Thc  Suns  Azimuth?.^  V‘>  10  1 ii 


at  6  will  be  founds 
to  be  from  the  S 


-V9  49^y° 

VS6  47  3*3?  3  1 
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of  Taurus  do  touch  the  degrees  of  the  Quadrant  of  Altitude;  then  fhall  the  Index 
point  at  7  min.  paft.  7,  at  which  time  in  the  morning  will  the  Sun  be  exadlly  upon 
the  Eaft  Azimuth,  or  point  of  the  Compafs.  And  if  you  can  y  the  Quadrant  of  Al- 
ottide  to  the  Weft-point  of  the  Horizon,  and  turn  the  Globe  about  till  19  deg.  of 
Taurus  touch  the  edge  of  degrees  thereof,  the  Hour-Index  will  point  at  4  of  the  Clock 
and  53  nnn.at  which  time  m  the  afternoon  will  theS»#  be  upon  the  Weft-Azimuth 
or  point  of  the  Compafs.  * 

In  the  fame  manner. 

deg.  min.  deg.  min.  deg.  min . 

When  the V 6  00  *VIc,  wil'bf£0  57  1  <5  05 

Shh is  ill )  C  duC  A,  mJt 

Ci%  00  at  17  g?f  4; 

P  11  O  B.  XV. 

13.  What  Altitude  the  Sun  fhall  have  when  he  is  upon  the  Eaft, 

or  Weft  Azimuths. 

5  This  Problem  is  in  ufe  only  when  the  Sun  is  in  Northern  figns. 

Ring  29  deg.  of  Taurus  to  the  Meridian,  and  the  Quadrant  of  Altitude 
...  t°_wc  Eaff  or  Weft-points  of  the  Horizon:  Then  turn  the  Globe  about, 

till  the  29  deg.  of  Taurus  touch  the  Quadrant  of  Altitude,  and  you  fhall  find  it  to  touch 
at  if  deg.  5  s  min.  of  the  Quadrant :  and  fiich  Altitude  hath  the  Sun,  when  he  is  upon 
the  Eaft  or  Weft- Azimuth.  r 

In  like  manner, 

deg.  min.  deg.  min. 

Whcn.hoV6  00  « > Its  Altitude  whcn7io  x9 

Sun  is  in S  f  E$,  orr 

£13  00  will  be  found  6  36 

"  P  R.  O  B.  XVI. 

14.  What  Altitude  the  Sun  fhall  have  at  any  time  of  the  day. 

Pwf/;Ve.]13  Ring  29  deg.  of  Taurus  to  the  Meridian,  and  fet  the  Hour-Index  to  11  of 

-Li  the  Clock.  Then  turn  about  the  Globe  till  the  Hour-  Index  point  to  the 
given  hour  (luppole  9  in  the  morning,  or  2  in  the  afternoon :)  there  keep  the  Globe- 
and  laying  the  Quadrant  of  A  titude  oyer  the  19  deg.  of  Taurus ,  you  (hall  find  42  deg.' 
cut  thereby ;  and  fuch  Altitude  lhall  the  Sun  have  at  9  in  the  morning,  or  2  in  the 
aternoon.  And  by  tins  Problem  the  Suns  Altitudes  in  any  fign  or  degree  of  tlieE- 
cbptick  at  all  hours  may  be  found;  as  in  this  following  Synopfis  or  Table. 


So  the  Sun  be-  C 
ing  in  the  be-  < 
ginning  of  ( 

At  the  I10.  < 

xii.  ^  „  r. 
xi.  1  ± 
x.  II.  t 

ix.  in.  z  . 
vm.  iv.>s< 
vii.  v.  M  : 

vi.  •< 
v.  VII.  v3 
iv.  vm.j  ~  L 


Gemini  Taurus  Aries  Scorp.  A  quay. 

or  or  or  or  or 

Leo  Vngo  Ltbra  Pifces  Sagitt. 

Capric. 

d. 

111  d. 

111.  d. 

11).  d. 

ill  d. 

in. 

d. 

in. 

42  fo 

00  38 

30  27 

I  18 

18 

if 

00 

,6 

34  48 

12  36 

58  25 

40  17 

6 

l? 

Si 

fo 

5  5  43 

12  32 

37 

51  13 

IO 

3° 

43 

0  50 

0  26 

7  15 

58  8 

12 

5 

26 

34 

M  *7 

31  18 

8  8 

33  1 

15 

24 

56  1 8 

1 8|  9 

17  0 

6 

«5 

40  9 

0 

6 

5o 

1 
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t$.  What  Altitude  the  Sun  flail  have,  he  leing  upon  any  Azimuth. 

•n  rr  .Up  nindrant  of  Altitude  to  the  Azimuth  you  intend  to  find  the  At- 

™S  uf  e  'he  ,o  J«  of  Azimuth  front  the  South  towards 

the  Etft  •)  Brine  the  Quadrant  o(  Altitude  thither;  and  keeping  of  it  there,  turn 
* ,  r  I  L  .,l  o„r  rill  10  deg.  of  raw™  touch  the  degrees  of  the  Quadrant  of  Alti¬ 
tude  and  ^u  Ihall  fin d  then,  to  concur  at  SS  deg.  umin.  of  the  Quadrant:  And 
uch’is  t",e  Ws  Altitude,  when  he  is  ,o  deg.  from  the  South-part  of  the  Meridian 
etlaE  aft  ward  or  Weft  ward.  And  by  this  means  you  may  find  the  Aztmuth at  all 
hmes.  An  Example  of  the  Sun's  Altitude  upon  every  Tenth  Azimuth  from  the  South, 
in  the  beginning  of  each  Sign  here  followeth. 


[The  Sun/  in 
beginning  of 

he^ 

Cancer 

Leo  Vtrgo 

or  or 

Gemini  Taurus 

Libra 

or 

Aries 

Scorpio 

or 

Vtfces 

Sagttt. 

or 

Aquar. 

Capric, 

di.Az 

d. 

m. 

d. 

m.  d. 

in. 

A 

m. 

d. 

in. 

d. 
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d. 
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This  Table  hath  the  like  ufe  for  the  making  of  Cylinder.,  Quadrant,,  and  other 
Enftruments  that  give  the  Azimuth  by  the  height  of  the  Sun,  as  the  preceding  T 
hath  for  the  Hour ,  and  may  be  lo  applied. 

7 l,e  Latitude  (  51  deg. .  30.  min.  )  the  Sun's  place  in  the  Ecliptick, 
(19  deg. o  min.  of  Taurus  )  and  bis  Altitude  (  iz  deg.)  being 
given :  To  find 

p  R  O  B.  XVIII. 
i .  The  Sun’s  Azimuth  at  any  time. 

Trainee] THE  Globe  being  reftified,^.  and  the  Quadrant  of  Altitude  RxeA,  and 
T  brought  to  the  Horizon;  turn  ipdeg.of  Tattrm  toward  tl*.  M*,  , 

the  morning;  or  towards  the  Weft,  if  in  the  Evening,  till  it  come  to  ><■-  )  .  , 

50  deg.  47  min.  of  the  Quadrant  of  Altitude ;  and  then  note  at  what  g 
Horizon  the  Quadrant  of  Altitude  refteth,  wnich  will  be  at  48  deg.  fiom  e  -  \ 

in  the  morning ;  or  46  deg.  from  the  Weft,  if  in  the  afternoon  Northward,  wliid. 

is  the  Azimuth  (torn  the  Eaft  or  Weft  towards  the  South.  Ami  thrs  /fc math, 
reckoned  by  the  Points  of  the  Com  pals  upon  the  Horizon ,  will  he  Nor  1-  *  1 
the  morning;  North-Weft,  if  in  the  evening,  when  the  Sun  is  in  29  eg. 


Afironomcal  T  $  L  E  MS. 


and  hath  50  deg.  47  min.  of  Altitude.  Now  if-  you  count  the  degrees  of  the  Hori¬ 
zon  between  the  Quadrant  of  Altitude  and  the  North-part  of  the  Meridian ,  you  ihall 
find  them  to  be  1  38  cleg,  which  is  the  Azimuth  from  the  North  :  And  if  you  count 
them  from  the  South  part  of  the  Meridian ,  you  ihall  find  them  to  be  41  deg.  which 
is  the  Azimuth  from  the  South. 

In  like  manner, 

deg.  m. 

The  Latitude  being  51  50 

The  Sun's  place  1  00  Aquarius. 

The  Suns  Altitude  12  00 

Then  will  the  Azimuth  be  found  to  be  56  deg.  from  the  Eaft  or  Weft  towards 

the  South ;  which  (  by  the  Points  of  the  Compais  upon  the  Horizon  )  will  appear  to 
be  S.E  by  S.  if  in  the  morning,  or  S.  W.  by  S.  if  in  the  evening. 

P  R  O  B.  XIX. 

2.  The  Hour  of  the  day. 

PraSice.]Ty  Ring  19  deg.  of  Taurus  to  the  Meridian,  and  let  the  Index  to  12  of  the 
JL>  Clock  :  Then,  if  it  be  in  the  forenoon,  fet  the  'Quadrant  of  Altitude  on 
the  Eaft  fide  of  the  Meridian ;  but  on  the  Weft-fide,  if  it  be  in  the  afternoon.  And 
turn  the  Globe  about,  till  the  29  deg.  of  Taurus  meet  with  12  deg.  of  the  Quadrant 
of  Altitude ;  and  then  fhall  the  Index  of  the  Hour-circle  point  at  5  of  the  clock  and 
36  min.  if  it  be  in  the  mor  ning ;  or  at  14  min.  after  6  of  the  clock,  if  it  be  at  night. 
And  that  is  the  true  hour  of  the  day. 


In  like  manner, 


The  Latitude  being 
The  Suns  place 
The  Altitude 


1  00  Taurus. 

36  00 


Then  will  the  hour  of  the  day  be  found  to  be  cither  9  in  the  morning,  or  3  in 
the  afternoon.  And  which  of  thefe  hours  it  is,  may  beft  be  known  by  a  fecond  ob- 
fervation  of  the  Altitude :  For  if  the  Altitude  doincrcafe,  it  is  the  forenoon;  but  if 
it  decreafe,  it  is  the  afternoon. 

Again, 

dtg.  min. 

The  Latitude  being  52  30 

The  Suns  place  the  beginning  of  Taurus . 

The  Suns  Altitude  25  56 

The  hour  of  the  day  would  he  found  to  be  either  8  min.  paft  4  in  the  afternoon. 
Or  if  it  were  in  the  forenoon,  52  min.  after  7  in  the  morning. 

P  R  O  B.  XX. 

3.  To  find  the  Difference  of  Latitude,  or,  to  know  how  many  degrees  the  Pole 
m(l  he  Elevated  or  Vepreffed,  to  make  the  Longed  day  in  any  Latitude  an 
Hour  longer ,  or  an  Hour  fborter  than  it  is  in  your  Latitude. 


LET  it  be  required  to  find  in  what  Latitude  the  Longeft  day  (hall  be  an  hour  longer 
than  it  is  at  London. 

hattice^]  Reftifie  the  Globe  to  the  Meridian  of  London ,  the  Index  of  the  Hour- 
circle  to  12,  and  the  Solftitial  Colurcto  the  Meridian;  lb  Ihall  the  number  of  hours 
contained  between  the  Brals- Meridian  and  the  Horizon,  upon  the  Tropick  of  Cancer, 
ho  half  the  length  of  the  Longefi  day  at  London ,  namely,  1 2  3  deg.  which  in  time  is  8 
hours  and  1  3  min.  for  the  Semidiurnal-Arch  of  the  Artificial  day  at  London.  At  this 
jnterfe&ion  of  the  Tropick  of  Cancer  with  the  Horizon,  make  a  finall  mark  upon  the 
Lopick,  and  move  the  Globe  Weft  ward,  till  die  Equinoctial  Circle  hath  palled  7  deg. 

30 
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-0  min.  or  one  half  hour  of  time  from  the  Meridian ;  and  then  obferve  where  the 
Tropick  of  Cancer  interfeds  with  the  Horizon  again,  and  there  upon  the  Tropick 
nuke  another  lmall  mark.  Then  bring  the  Solftitial  Colurc  back  again  to  the  Meri¬ 
dian,  and  there  fix  the  Ball  of  the  Globe ;  and  move  the  Brals  Meridian  in  the  1  lori- 
zon  upwards,  till  your  lecond  prick  which  you  made  upon  the  Tropick  do  juft  touch 
the  Horizon;  then  will  the  Globe  ftand  at  that  Latitude  in  which  the  Longcft  day  will 
be  an  hour  longer  than  the  Longcft  day  at  London  is ;  and  that  Latitude  will  be  found 
to  be  56  deg.  17  min.  .  ,  ,  r  .  ,  n  , 

But  if  you  would  know  in  what  Latitude  the  l.ongeft  day  mail  be  one  hour  fiiorccr 
than  at  London,  then  having  made  a  mark  upon  the  Tropick  at  the  termination  of 
the  Longcft  day  there,  move  the  Globe  Eaftward,  till  7  deg.  30  min.  have  palled  the 
Meridian;  and  where  the  Tropick  and  Horizon  interfed,  mako there  a  mark  upon 
the  Tropick,  and  bring  the  Solftitial  Colure  to  the  Meridian,  and  fix  the  body  of  the 
Globe  there  ;  then  deni  els  the  Meridian  in  the  Horizon,  till  your  (econd  mark  do 
touch  the  Horizon  ;  then  will  the  Globe  reft:  at  that  Latitude  wherein  the  Longest 
day  will  be  one  hour  Ihorter  than  the  Longeft  day  at  London  is;  which  Latitude  will 
be  found  to  be  35  deg.  58  min. 

p  r  o  b.  xxr. 

4.  How  much  muft  the  SunV  Declination  increafe  or  decreafe,  to  make  the  Day 

Artificial  one  Hour  longer  or  jhorter  than  it  was  at  the  time  propoftd. 

QUppofe  in  Latitude  51  deg.  30  min.  the  Sun  to  have  10  degrees  of  North-Declina- 
tion,  and  I  would  know  how  much  the  Declination  muft  incrcale  Northward, 
to  make  the  day  one  hour  longer  than  it  is. 

Practice. ]  Elevate  the  Globe  to  the  Latitude  of  London ,  51  deg.  30  min.  and  bring 
the  Equinodial  Colure  to  the  Meridian;  alio,  bring  the  .Ws  place,  or  the  parallel  ot 
1  o  deg.  his  Declination,  to  the  Horizon ;  and  upon  the  Horizon  make  a  (mall  mark, 
to  which  bring  the  Equinodial  Colurc,  and  at  this  interfedion  make  a  mark  upon 
the  Colure.  Then  (if  the  days  lengthen,  move  the  Globe  Eaftward,  orWeltward 
if  they  Ihortcn)  till  7  deg.  30  min.  of  the  Equinodial  have  palled  the  Meridian  ;  and 
then,  again,  where  the  former  Colure  intorleds  with  the  Horizon,  make  another 
mark,  upon  the  Colurc.  This  done,  bring  the  Colure  to  the  Meridian  again,  and 
(ec  what  number  of  degrees  of  the  Meridian  (  or  degrees  of  the  Colurc  it  left)  are 
contained  between  the  two  pricks ;  which  you  lhall  find  to  be  4  deg.  and  40  min. 
And  lb  much  muft  the  Declination  incrcale  Northward,  to  make  the  day  lengthen 
one  hour,  at  that  time  of  the  year. 

P  R  O  B.  XXII. 

5,  To  find  what  number  of  Days  are  contained  letmen  the  Days  of  Lengthning 

1  or  Shortning  one  Hour ,  at  any  time  of  the  Tear. 

LET  the  time  be  as  in  the  Lift  Example,  where  the  Sun  hath  10  deg.  of  North- 
declination  ;  which  will  be  about  the  5  of  April. 

Trait  ice .]  Having  made  two  pricks  in  the  Colure,  as  in  the  laft  Example,  bring 
the  firft  prick  to  the  Horizon,  where  you  lhall  find  it  to  ftand  againft  the  <  o (April. 
Then  move  the  Globe  till  the  other  prick  touch  the  Horizon ;  which  it  will  do  about 
the  19  of  April,  at  which  time  the  day  will  be  one  hour  longer  than  it  was  upon  the  $. 
of  April ;  between  which  two  days,  there  arc  contained  1  3  complete  days,  and  parts 
of  both  the  two  other  days.  So  that  you  may  conclude,  that  in  14  days  time  (at 
that  lealon  of  the  year)  the  days  do  lengthen  one  hour,  and  Ihortcn  as  much  when 
the  Sun  is  in  oppoiicc  figtis. 


Pitot, 
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6.  'Jo  find  the  length  of  the  Longcft  or  Short  eft  day  in  any  Latitude. 

Pefini-'TV/E  l.ongeft  Artificial  day  in  any  Latitude ,  is  made  by  the  Sun’/  pafting  through 
tion]  *  the  Tropick  of  Cancer  m  all  places  that  have  North- Lit  it  tide,  or  through  the 
Tropick  of  Capricorn  to  all  that  have  South-  Latitude. 

Practice.]  To  find  the  length  of  the  Longcft  day  at  London ,  in  Latitude  5 1  deg.  m. 
elevate  the  Globe  thereto,  and  lmng  the  Solftitial  Colure  to  the  Meridian,  and  the 
!  Hour-Index  to  1 2,  then  count  the  number  of  hours  upon  the  Tropick  of  Cancer,  that 

\  are  contained  thereupon  between  the  intcrlc&ion  thereof  with  the  Horizon,  on  the 

EafHiilc,  and  it*  interlection  on  the  Weft-fidc,  which  you  will  find  to  be  16  hours,  and 
almoft  halt  an  hour,  viz..  26  min.  for  the  length  of  the  Longcft  day.  Anil  the  num¬ 
ber  of  bouts  contained  between  the  Eaft  and  Weft  interleftions  of  the  Tropick  of 
Capricorn  and  the  Horizon,  is  the  length  of  the  Shortcft  day,  which  at  London  will  be 
found  to  be  7  hours,  and  lomewhat  above  half  an  hour,  viz,.  34  mill. 

Half  the  length  of  the  Day  is  the  time  of  the  Suns  Setting ,  and  half  the  length  of 
the  Night  h  the  time  of  the  Suns  Riftng. 

P  R  O  B.  XXIV. 

7.  Of  the  Sc af on  of  the  Inequality  of  Days  Natural,  and  Days  Civil. 

Defini-  A  Natural  day  is  that  fpacc  of  time  in  which  the  Sun  moveth  from  the  Meridian 
tion  ]  /jL  of  fame  one  place  or  Country,  to  the  fame  Meridian  again.  Thefe  days  are  not 
ilwaji  of  an  equal  length ,  but  arc  lunger  at  fame  times  of  the  year  than  at  other  times,  but  at 
illumes  they  are  longer  than  the  Civil  day  is.  A  Civil  day  being  that  [pace  of  time  contain- 
I  mg  jufl  24  hours,  reckoned  from  1 2  of  the  Clock  at  Noon  one  day ,  unto  1 2  of  the  Clock  at  Noon 

1  tit  next  day  ;  in  which  time  the  Equimllial  maketh  one  entire  Revolution  about  the  Axis  of 

lleJVorld.  The  difference  between  thefe  two  forts  of  Days  is  but  Jmall ;  and  there  is  a 
leuile  caufe  for  this  Jmall  inequality. 

I.  llecaufc  the  Sun’j  apparent  motion  differs  from  his  true  motion,  as  being  flower  when 
lx  ti  in  his  Apogaaitn,  than  in  his  Pcrigxuni;  he  moving  fear ce  58  mm.  in  a  day  when 
it  n  in  the  one,  and  above  in  mm.  when  he  is  in  the  other,  and  fo  mcreafeth  in  Right 
i  Ajctnfion. 

l  The  difference  of  Right  Afcenflons  in  feveral  equal  parts  of  the  Echptick  :  For  when 
•  lit  Sun  is  near  either  of  the  Tropicki,  the  Afcenfional  Differences  are  greater  than  when  the 
Sun  11  about  the  F.quinocl sal :  For  about  Aries  or  Libra,  the  Right  Afcenfion  of  10  deg.  is 
hut  9  deg.  1  o  min.  whereas  the  Right  Afcenfion  of  10  deg.  of  Cancer  or  Capricorn  is  1  o  deg. 
aid  5 ;  min. 

New  this  difference  being  fo  fmall,  in  one  days  time  it  is  not  perceptible  by  the  Globe  ; 
wherefore  if  you  would  find  this  difference ,  it  would  be  requiflte  to  take  fome  number  of  days, 
a  to,  20,  or  30,  and  in  than  it  will  be  apparent.  And  to  effeU  it  by  the  Globe,  do  thus. 

Praltice.]  L’trft,  find  the  place  of  the  Sun,  both  at  the  beginning  and  ending  of  thofe 
days  you  would  compute  the  difference  of  2.  Lind  the  Right  Afcenflons  anlurerable 
to  each  place  in  the  Ecliptick,  asallb  the  ditferenco  ol  Right  Afcenflons  anlvvcrable  to 
jj  the  motion  of  the  Sun  in  each  tclpefttve  number  of  days.  3.  Compare  the  difference 
\  of  the  Right  Afcenflons  together,  bv  lubftrafting  the  Idler  from  the  greater;  and  the 
I  difference  converted  into  time,  lhall  be  the  number  of  minutes  time  the  one  number 
j  w  days  excecdcth  the  other. 

1 
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example. 

Let  it  be  required  to  find  what  difference  there  is  in  the  length  of  the  firlt  ro  days  of 
December,  and  the  firft  20  days  of  March. 
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Here  by  this  Synopfis  you  may  perceiv-e  that ^f^ertef  imo 'mt  1°  tt  nrmrlfc" 
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in  An^*y'?hi?m^n*^ulbalffintUh^he  Month  otjmturj  is  longer  than  the  Month 
of  (both  Months  confiding  of  „  days)  by  r  deg.ao  mm.wluch  ts  only  47  nun. 
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Thus  the  Month  of  Jamtar,  is  longer  than  the  Month  of  Jam  by  4  minutes  and 
\  of  a  minute  of  time. 

1  All  the  fore-going  Problems  may  be  performed  upon  cither  Globe ;  the  Hcrizm, 
1  Mend, an,  A«lra,„  of  Altitude,  Hm-CtnU,  and  mod  of  the  Ctrcle  upon  e 
Globes  themlclvcs,  being  in  both  the  fame.  But  .c  u  moll  l>'Opc,o,ht 
Terrcftrial  Globe  for  Geographical  and  Nautical  Problems  ;  and I  the  Gc  cft  al 
Globe  for  Inch  as  concern  Affronomy j  and  thefe  following  aic  t-hi-f  y  > 1 
therefore  belt  to  be  wrought  by  the  Celeftial  Globe. 


1  *  To  find  the  Longitude  and  Latitude  of  any  Star. 

Dcfini-'-pHE  Longitude  of  a  Star  it  an  Arch  of  ,h,  Ecltftick 
tion  ]  1  beg, mini,  of  Aries,  and  the  ml  trillion  of  an  Arch  of  w 

fafjttb  through  it h  the  Pole,  of  the  F.cltflick,  and  alfo  through  the  bod,  of  that  Sta 
r  The  Latitude  of  a  Star  u  hat  fart  of  an  Arch  of  a  great  Crete  wlfjjAtmfh, 
both  the  Pole 1  of  the  Ed, fuck,  and  through  the  bod )  of  the  Star,  audit  contained  be 

l  LJl'att,c"j  Pm  the  Lmgttudc,  skrew  the  .Sttadran,  of  Altitude  over  djatP^^ 
Eclipticlt  which  is  neareft  to  the  Star  whole  Longitude  you  Icck. .  fU  b 

"Quadrant  juft  over  the  centre  of  the  Star  look  what  degrees of  the  Lch  tick 
thorn  irom  the  beginning  qf  Arte s)  and  thole  dcgi  ecsaio  the  dq^<- .  ,  ^  j.  niu{ 

I  git  tide.  So  the  Qiiadrant  of  ylltirudc  Screwed  over  theNouhpole  o  -  '  „f  tl  1'  L’clip- 

Lid  upon  the  Imght  Star  C afella,  the  Quadrant  Hull  cut  77  dog.  .  •>  t.  7;„  3. 
tick  Circle,  counted  from  the  beginning  of  Arte t  ;  and  that  is  *  . -  „ 

Forth  c  Latitude,  the  Quadrant  fitted  as  before,  and  laid  over  tli..  c'  n  .co  W  > 
the  Star  lhall  cut  21  deg.  53  min.  ol‘  the  Jfuadrant  ot  A.utud-.  \  «y.d  U  -  (  ^  _ 

t.niile  of  that  Star,  Notch,  for  that  ic  lies  on  the  North  ime  ot  i—  ^‘-l-  ■  '  ^  R  Q 


P  K  o  B.  XX.V1. 

lo  find  the  Right  Aft  cnfion  and  Decimation  of  a  Star. 

Dctini-T"’1  //  E  Right  Alccnlton  of  a  Star  ts  that  Arch  t>J  the  Equinoctial  which  is  con- 
tion  ]  l  tamed  between  the  beginning  of  A nes  and  that  point  which  comes  to  the  Men- 
J,un  with  that  Star. 

The  Declination  of  a  Star  is  an  Arch  of  the  Meridian  contained  kiwun  the  Equinoltial 
and  any  Star. 

Prat  lice.']  For  the  Right  Afcenfbs,  (  the  Globe  being  redified  )  bring  Capelin  to  the 
Meridian,  and  then  lli.ill  .you  lind  7  ^  deg.  7  min.  of  the  Equinoctial  contained  between 
the  beginning  of  Aries  and  the  Meridian  ;  and  that  is  the  Right  Afctnfms  of  Capella. 

For  the  Declination,  bring  Cafnlla  to  the  Meridian,  lo  lhall  you  find  45  deg.  37  min. 
of  the  Mcidiaii  contained  between  the  Lquinodial  ami  CapJJa  ;  and  that  is  the  Decli¬ 
nation  of  that  Star.  And  in  this  manner  you  may  find  the  Longitude ,  Latitude,  Right 
Afcenfion ,  and  Declination  of  any  other  Star  upon  the  Celeftial  Globe:  As  in  this  fol¬ 
lowing  Fable  of  the  principal  Fixed  Stars  of  the  firft  Magnitude,  you  fhall  find. 
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Ant  ares 
Fomabant 
Regel 
Syrsus 
Procycn 
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To  find  the  dtjhnce  of  two  Stars, 


Lathee.]  1.  T F  the  two  Stars  be  b.  tb  of  them  under  the  fame  Meridian ,  Bring  them 
1  under  the  General  (or  Brals)  Meridian,  and  lee  what  degrees  of  the 
Meridian  are  contained  between  them,  for  that  is  their  diftance. 

2.  //  they  lie  not  under  the  fame  AT  rteltan,  but  have  the  fame  declinatson,or  lie  in  the  fame 
Parallel,  bring  one  ol  them  to  the  Meridian,  and  lee  what  degrees  of*  the  Jiquino&ial 
are  cur  thereby  :  then  bring  the  other  Star  to  the  Meridian,  and  count  what  degrees 
ol  the  Equinoctial  are  contained  between  the  Meridian  and  the  degrees  before  found, 
tor  that  o  the  diltance  of  thole  two  Stars. 

.  If  the  two  Stars  do  neither  he  under  the  fame  Meridian ,  nor  in  the  fame  Parallel,  Then 
by  the  Quadrant  of  Altitude  (it  being  loole )  to  both  the  Stars,  and  the  degrees  of  the 
Quadunt  contained  between  the  two  Stars  is  theii  dilhmee.  And  if  the  Quadrant  be 
too  Ihort,  you  may  ufe  the  Circle  of  Polition,  or  take  their  diftancc  with  a  pair  of 
Calope-Coinpalibs,  and  meafure  their  diftancc  upon  the  Equinoctial,  01  any  other  great 
Circle. 

Tilth,  The  Right  Shoulder  of  Auriga,  and  the  Right  Shoulder  of  Orion,  being  under 
the  lame  Meridian,  rhn  itiftancc  will  be  found  to  be  37  deg.  ;8.inin. 

Alio,  Arclurus  and  the  Lions  Neck,  being  near  in  the  lame  Parallel,  their  dilVuiee 
Will  be  11  l  fo  !  e  57  titjg 

Lkew.lv',  c)  ■■ ,  tm*  Harp,  and  Maschad  in  the  Wing  of  Pegafus,  will  be  found  to 
he  didant  t.:  de-'.ces. 


Ddd 


Pro 


Curs  u  s  Mathematic  us.  Book  IU. 


p  r  o  b..  xxvm. 

To  know  what  Stars  will  be  upon  the  Meridian  at  any  hour  of  the  Might. 

TracliceS~¥* I1E  Sun  being  in  29  deg.  of  Taurus,  what  Stars  will  be  upon  the  Meri- 
X  dian  at  10  of  the  Clock  and  n  nun.  at  Night,  bring  29  deg.  of  Scorpio 
(which  is  the  oppofitcSign  to  Taurus)  to  the  Meridian,  and  let  the  Index  of  the  Hour- 
Circle  to  ii,  then  turn  the  Globe  about  weftward,  till  the  Index  point  at  12  nun 
after  10  of  the  Clock,  and  there  hold  the  Globe ;  and  all  thole  Stars  which  lie  unde' 
the  Brafs  Meridian  arc  then  upon  the  Meridian,  of  which  Artturus  is  the  chief 

P  K  O  B.  XXIX. 

To  know  what  day  in  the  year  any  Star  j hall  be  upon  the  Meridian  at  12 
of  the  Clock  at  Might. 

TratlicefV)  Ring  the  Star  to  the  Meridian,  and  mark  what  degree  of  the  Ecliptick 
I)  is  juft  under  the  Meridian  at  the  fame  time  :  Then  find  that  degree  of 
the  Ecliptick  in  the  Horizon ,  and  note  what  day  of  the  year  ftandefh  againft  it,  for 
that  day  of  the  year  will  that  Star  be  upon  the  South  part  of  the  Meridian  at  n  at 
nighir  and  when  the  Sun  is  in  the  oppoiite  Point  of  the  Ecliptick,  the  lame  Star  will 
be  upon  the  North-part  of  the  Meridian  at  12  at  nooq. 

P  R  O  B.  XXX. 

The  Sun’j  Place,  and  the  Altitude  of  a  known  Star  given,  to  find  the  hour 
of  the  Might. 

THE  Sun  being  in  21  deg.  of  Capricorn,  the  Altitude  ol  the  Great  Dog  14  deg.  I 
demand  the  nour  of  the  Night. 

Practice.  ]  The  Globe  Re&ified,  &c.  being  21  deg.  o f  Capricorn  to  the  Meridian,  and 
the  Index  to  12  of  the  Clock.  Then  move  the  Globe  and  Quadratic  of  Altitude  lo  to¬ 
gether,  that  the  Great  Dog  meet  with  14  deg.  of  the  Quadrant;  and  then  Hull  the  Index 
point  at  8  of  the  Clock  and  22  minutes;  which  is  the  true  hour  of  the  Night. 

And  thus. 


.S' 

Vhen  theV° 

Swaisin  T  ^ 


f  7and  th t\The  Bulls  Eye  3 
rn  r  Altitude <  The  Hulls  Eye  % 
ir  jof  c  Aril  ur  us  5 

P  R  O  B.  XXXI. 


The  Altitude  of  Aldebaran  (or  any  other  Star )  being  given  in  a  known  Latitude ; 

To  find  the  Star’s  Azimuth. 

Prafftced]  THHE  Quadrant  of  Altitude  being  fixed  in  the  Zenith,  move  it  ami  the 
•*-  Globe,  till  the  degrees  of  Altitude  given  do  meet  with  the  centre  of  the 
Star ;  then  (hall  the  end  of  the  Quadrant  of  Altitude  Ihew  you  upon  the  Horizon  the 
Azimuth  in  which  the  Star  then  is.  And  thus,  if  you  bring  the  Quadrant  of  Altitude 
on  the  Ealt-fide  of  the  Globe,  moving  it  and  the  Globe  both,  till  the  centre  of  Aldebaran 
do  meet  juft  with  42  deg.  of  the  Quadrant,  you  fhall  then  find  the  Quadrant  of  Alti¬ 
tude  to  reft  at  33  deg.  o?  the  Horizon,  counted  from  the  Haft;  or  at  57  deg.  1!  you 
count  them  from  the  South  :  and  that  is  the  Azimuth  of  Aldebaran  when  he  liarh  41 
deg.  of  Altitude;  and  that  is  near  the  S.  E.  by  E.  Point  of  the  Compafs. 


AJbonomical  (PROBLEMS.  __ _  _ 

The  Latitude  of  the  Place  (51  deg.  50  min.)  and  the  Declina¬ 
tion  of  a  Star  (  iiippofe  the  (Bulls  eye>  Aldebaran  )  given  : 
To  find 

p  r  o  b.  xxxir. 

1.  Its  Right  Afccnfion. 

Trallice.' T^HE  Globe  Reftified  to  the  Latitude,  &c.  bring  Aldebaran  to  the  Mcri- 
1-  dian  :  then  count  how  many  degrees  of  the  Equinoctial  are  contained 
between  the  Meridian  and  the  beginning  of  Aries ;  which  will  be  64.  deg.  17  nun. 
and  that  is  the  Right  Afcenftod  of  that  Star;  which  in  time  (by  allowing  1  <  deg.  for 
an  hour,  and  1  deg.  for  4  min.  of  time)  is  4  hours  16  min.  its  Right  Afeenfum  in 

time.  ,  „  r  , 

And  in  the  fame  manner  may  you  find 


The  Right  r  Artturus  1 
Afcen*  j  Sjrsrss  j 
fion  of  c  Algol  S 


i.  m. 

210  i;7 
97  42>in  time 

*9 


n.  ni. 

C14  I 

1  6  30 

l  ^  ?» 


P  R  O  B.  XXXIII. 

2.  Its  Afccnfional  Difference. 

Trill  ice  "O  Ring  the  Star  to  the  Meridian,  and  the  Hour-Index  to  12.  Then  bring 
O  the  Star  either  to  the  Eaft  or  Weft-fide  of  the  Horizon,  and  there  you 
(hall  find«i  hour  and  27  min.  contained  between  the  Index  and  6  of  the  Clock  :  and 
Inch  is  the  Afcenfonal  Difference  of  Aldebaran. 

In  like  manner,  you  may  find 


The  Afcen-C/4rtf«r#*J  ki8  40C 

fional  D\f-<Syrius  Sto  be  ^21  28^  or  in  time  Si  16 
ferencc  of c  Algol  S  l - C  J~*“ 

Algol  his  Declination  being  more  than  the  Complement  of  the  Latitude,  never 
*  iiles  nor  fets,  but  is  always  above  the  Horizon. 


p  R  O  B.  XXXIV- 


3.  Its  Amplitude. 

Traffic e  13  Ring  dldebaran  to  the  Horizon  on  either  fide  of  the  Globe,  and  you 
D  fhall  find  it  to  touch  the  Horizon  at  25  deg.  56  min.  from  the  Eaft 
or  Weft  Northward  ;  which  is  the  Amplitude  of  the  Hulls  eye’s  riling  or  letting.  And 
according  to  the  points  of  the  Compafs  it  nfeth  E.  N.  E.  2  deg.  26  mm.  Northerly; 
and  lets  W.  N.  W.  2  deg.  26  min.  Northerly. 

And  thus  may  you  find 

d.  in. 

f Aril ttrus? R 1  (eth  fromCNorthward  35  6r 
That  /  the  Eaft  orcSouthward  26  41S 

/Algol  ^  Weft  £Ncver  or  fets* 

D  2  4-  Tbe 


lo  Cursus  Mat  hematic  us.  Be  ok  HI. 

p  R  O  B.  XXXV. 

.  The  Semidiurnal  Arch,  and  the  time  that  Aldebaran  (or  any  other  Star) 
continues  above  the  Horizon. 

Proffitt  TD  Ring  AlUarcm  to  the  Meridian,  ami  fet  the  Hour-circle  to  ,z.  Then 
/  JD  turn  the  Globe  Weftward,  till  AIM.™  touch  the  Horizon:  then 
(hall  the  Hour-Index  point  at  7  ho.  »7  min.  And  (o  long  time  is  AlUarm  .wove 
L  IT  ™  lip  comes  to  the  Meridian  ;  and  continues  fo  many  horn  s  and 

hath  pad  the  Meridian,  and  lets  in  the  Well. 
And  thole  7  I10.  and  z-J  mill,  is  the  Semidiurnal  Arch  of  that  Stai  i  which  doubled, 
£"4  ho.  4  min.  And  fo  long  doth  that  Star  continue  above  ihe  Horizon  alter 

the  time  of  nis  rifing. 

And  in  this  manner  you  may  nnd 


d.  m.  !>•  «>• 

The  Semi-  cArlhrun  7  50  And  his  conti-  f  15  5» 

diurnal  iSyrim  >  A  4  W  ']>»»“  above ^  9  « 

Arch  of  (.Algol  j  S£‘*  00  >  tllc  IIoraon  C'+  00 


Prob.  XXXVI. 

5.  At  what  hour  ( any  time  of  the  year)  Aldcbaran  comes  to  the  Meruliau. 

Trait, c,: ir  ET  the  time  be  the  firft  of  January, ,  at  which  time  the  Sun  is  in  ii 
JL  deg.  of  Capricorn.  Bring  zz  deg.  of  Capricorn  to  the  Meridian ,  and 
fet  the  Hour-Index  to  Then  turn  the  Globe  about  till  Al, Liman  be  under  the 
Meridian,  and  then  you  lhall  find  the  Index  to  point  at  41  mm.  after  8  of  the 
Clock,  at  which  time  Aldebaran  will  be  upon  the  Meridian  that  night. 

In  like  manner  you  may  find,  that 

h.  111. 

Co  Bober  18}  ArSlurtts  Cvvill  be  up- 7  1 1  10 

Unonijantiary  ii(Syrit/s  <011  the  Me- >  9  3; 

i,January  1)  Algol  Indian  at  7  11 

PROB.  XXXVII. 

6.  At  what  hour  ( at  anytime  of  the  year )  Aldcbaran  (or  any  other  Star) 
rifeth  or  fetteth. 

Trattice.lf  ET  the  time  be  January  1.  By  the  laft  before-going,  you  tmmd  that 
J  L  AUebaran  came  to  the  Meridian  at  8  ho.  41  nun.  And  b  he  l  1 
but  one,  you  found  his  Semidiurnal  Arch  to  be  7  ho.  27  nun.  Jim  ben  h c.  Ken 
from  8  ho  41  nun.  the  time  of  his  being  South,  leaveth  1  hour  iji-^ 
of  its  Riling:  id  that  upon  the  fir  ft  of January  Aldebaran  c\ul  nL  at  ^ 

1  in  the  afternoon.  Again,  if  you  add  his  Semidiurnal  Audi  ,  :n7  fVom  winch 

time  of  its  being  South  8  hours  4*  nun.  me  him  will  be  16  ho  us  e; ,1  u  o in  w  'idi 
take  ii  hours,  and  the  remainer  will  be  4  hours  9  nun.  So  t  ut  ^  ” 
at  q  min.  after  4  of  the  Clock  the  next  morning.  And  in  hk.  maanu  )  ) 

find,  that 


*  OHober  \Artfurur% 
Upon  \  January  2 1  \  Syr  tut  ; 

<*  January  l  ^  Algol  !) 


R'le-iSl  l&tiV 
at  £  '  5  J  at  J _ 


Algol  never  Rifes  nor  b;u. 


Parcel-  Aftronomical  LEMS.  j g { 


p  k  o  b.  xxxvm. 

j.  At  what  Horary  dijlance  from  the  Meridian  Aldcbaran  will  be  due  Eaft  or 
Weft  :  And  what  Altitude  he  jball  then  have. 

(W/kf’DRing  Aldebaran  to  the  Meridian ,  and  the  Hour  Index  to  ia.  ;UUJ  tjie 
JD  Quadrant  of  Altitude  to  the  Weft  point  of  the  Horizon:  then  turn  the 
Globe  Faftw.ml,  till  the  Centre  of  the  Star  be  juft  under  the  edge  of  the  Quad  1  ant  • 
then  lhall  the  Index  point  at  5  hours  and  40  min.  So  that  when  Aldebaran  >sdue 
1. aft  or  Weft,  he  will  he  5  hours  40  nun.  of  time  Ihort  of,  or  gone  beyond  the 

Mcrtdian. 

And  when  the  Centre  of  Aldebaran  is  juft  under  the  Edge  of  the  Quadrant  of 
Altitude ,  you  Ilia  11  find  it  to  touch  ao  deg.  n  min.  And  fuch  is  the  Altitude  of 
Aldebaran  when  he  is  upon  the  Eaft  or  Weft  Azimuth.  In  like  manner  may  you 
hnd,  that 

h.  m.  d.  m. 

Ar Hants  J  will  he  upon  the  Eaft  0K4  49^  and  his^i7  15 
Syrt/H  MVeft  Azimuth,  when  he  is<5  o^Altitudeiio  5 6 
Algol  \  diftant  from  the  Meridian 15)  will  be^54  37 

V  r  o  b.  XXXIX. 

1  What  Altitude  and  Azimuth  Aldcbaran  (or  any  other  Star  )  fhall  have 
when  fix  hours  diftant  from  the  Meridian. 

Pwff#«X>Ring  Aldebaran  to  the  Meridian ,  and  the  Index  to  n  ;  Then  turn  the 
U  Globe  about  till  die  Index  point  at  6  :  then  lay  the  Quadrant  of  Alti - 
trie  over  the  Centre  of  the  Star,  and  you  (hall  find  it  to  lie  under  i%  deg.  18  min 
of  the  Quadrant :  and  Inch  is  the  Altitude  of  Aldebaran.  At  the  fame  time  look 
what  degrees  of  th t  Horizon  are  cut  by  the  gttadrant  of  Altitude ,  and  you  (hall  find 
8  degtccs  between  it  and  the  Eaft  or  Weft  Points  Northwards.  And  fuch  is  the 
Awmith  of  Aldcbaran.  And  according  to  this  Rule  you  (hall  find,  tliat  when 

Alt  it.  Azim. 
d.  m.  d.  m. 

Arclurusl  is  6  hours  diftant  1 1 6  15776  ;67 from  the 

Algol  }  from  the  Mend,  his {  11  38J79  4;jNorth. 

Swim  is  never  6  hours  diftant  from  the  Meridian,  nor  any  other  Star  that  hath 
south-declination. 

Prob.  XL. 

9.  To  find  what  Altitude  and  Azimuth  any  Star  hath  when  he  u  at  any  hora¬ 
ry  dijlance  from  the  Meridian. 

hall  tee.  "IT*  1 1  is  is  no  other  than  the  laft.  For  having  brought  the  Star  to  the'  Me- 

fit,  1  1  r,r!tfn>  nml  C11C  llulcx  to  l2>  niovc  t,,c  Globe  till  it  come  to  the  de- 

K'lcu  hour.  rfhcn  the  Quadrant  of  Altitude  being  laid  over  the  Star,  (hail  at  the 
,lc  tunc  (hew  you  both  die  Altitude  and  Azimuth  thereof  as  before.  This  need- 

ctn  no  Example. 


Prob. 


Curs u 8  Mathematicus. 


Book  III. 


to  Havin'  the  Azimuth  of  a  Slur,  to  find  ot  robot  horary  dilhoce  that 
Star  is  from  the  Meridian,  and  what  Altitude  that  Star  then  hath. 


Trainee  T>Rmt>  die  Star  to  the  Mm, lion,  the  Index  to  ii,  and  the  Qnadrmtof  At- 
Trainee.  |»  K  (q  (h(,  (;,w„  Ar,mmh ;  then  turn  the  Globe  about  till  the  Centre 

of  the  Star  lie  juft  under  the  Qnadrant  of  A  titndez  the  Index  at  that  time  Ihajlgnre 
the  horary  difiance,  and  Quadrant  the  Altitude  of  the  Star. 

Fxample:  Aldebaran  being  (een  upon  80  degrees  of  Azimuth  dom  the  North- 
Weflwa”!  that  is,  near  upon  the  W.  by  N.  Point  of  the  Compels ;  the  Star  brought 
.^M^rldian  and  the  Quadrant  of  altitude  to  So  degrees,  and  the  Hour-Index  to 
ra  n  y^tm^het^tothe  iuadran ,  of  Alutudf,  you  ihall  find  the  W„  to 
Jv-W  hours  which  is  the  Sian  horary  dtflance  from  the  Meridian.  And  he 
j Quadrant  of  Altitude  Will  (hew  II  deg.  1 8  min.  the  Altitude  of  Aldebaran  at  that 
time. 

Pros.  XLII. 

Concerning  the  Poetical  tutd  Swing  of  the  fixed  Stars ,  viz. 

rCofmical  f 

Of  The  <  Acronical  >  Rifing  and  Setting. 

^  Heliacal  3 

And  how  to  find  either  of  them  ly  the  doles- 
i.  Of  the  €ofmical  IUfwg  and  Setting . 

_  r  • .  •  -a  a  ctar  is  Aid  to  Rift  Cofmtcally ,  when  it  Rifeth  with  the  Sun,  or  with 
Vefnttml  A  Xt  ,Sd‘;lrdCe°of  /he  Ecliptick  in  which  the  then  is.  And  the 
CoCmieal  Setting  is,  when  a  Star  fetteth  in  the  Morning,  or  goeth  down  undci  the 
W{(1  Horizon  in  the  Morning  at  fuch  time  as  the  Sun  is  Riling  in  the  Eaft.  . 

WlS  u pon  the  17  of  May,  the  then  being  in  .7  degrees  of  G mini,  l 

would  $£t  Stars  do  the/ Rile  and  Set  Cofmically  Redifie  the  Globe  0 

TrJSSZ  and  brine  the  n  degree  of  Aquarius  to  the  Eaft-part  of  the  Hon- 

fken  look  what  Stars  are  about  the  edge  of  the  Eaftern  Semi-circle  cf  the  Ho- 
%m  .  Wa^thrfe  Star  do  that  day  Rife  Cofmicoll,.  And  thole  Stars  which  touch 
Tam  near  the  Rhn  Of  the  Weft  Semi-circle  of  the  Her,™  do  Set  at  that  time  Of- 
tnically.  So  (hall  you  find 


(  Aldebaran  or" 
^  the  Built  eyed 
May  17 1  with  divers) 
j  other  miaI-\ 
f  ler  Stars,  > 


•  The  right  leg} 

V  of  Serpent ari-/ Setting 
f  its  and  (eve-y  Cofmt- 
J  ral  other  V  cully. 
L  Imaller  Scars  J 


t.  Of  the  Acronical  Rifwg  and  Selling  of  the  Stars. 

Definition.-]  \  Srar  is  fnd  to  Rife  Acronicatly  when  it  Rifeth  in  the  Eaft^mc®, 
f  J  A  at  fitch  time  as  the  Sun  goes  down  or  Sets  in  the  Weli-Hfra.  , 

and  the  Acronical  Setting  is  when  a  Star  goeth  down  under  the  Honvn  with 


part  I.  ylfirotiomical  P  <]{0  B  L  E  M S.  3 

Trail  nr.  J  Upon  the  iX  of  (hlcbir,  in  the  Latitude  of  51  deg.  30  min.  the  Sun 
dun  being  in  5  deg.  of  Scorpio ,  [  would  know  what  Stars  do  on  that  day  Rile  and 
Set  Acromc.illy.  Reebfie  the  Cjlohc  to  the  Latitude ,  bringing  the  place  of  the  Sun 
^  deg.  of  Scorpio  to  the  Well  part  of  the  Horizon,  then  ihall  all  thole  Stars  which 
you  lee  on  the  Verge  of  the  Eafl-fidc  of  the  Honzn,  he  Riling  Acromc.illy. 
AikI  all  thole  that  are  about  the  Verge  of  the  Weftetn  part  of  the  Horizon  are 
then  Setting  Acromcally.  And  fo  upon  the  forementioned  day,  you  ihall  find 


A  Star  in  the 
males  Tail,  / 
and  (evcral) 
other  fni.il- \ 
lei  Scans  > 


r-The  Tail  of  the' 
^  I. yon ,  the  South  ( 

r  Balance ,  and/ 

f  leveral  other  V 

-  linaller  Stars  - 


..Setting 

Acromcally. 


3.  Of  the  Heliacal  Rifing  and  Setting  of  the  Stars . 

Difnitioni]  \  Star  is  laid  to  Rife  Heliacally ,  when  having  been  fome  time  combuft, 
z  (  or  hid  under  the  Sun-Beams )  begins  now  to  appear,  it  being  at 
greater  difiance  from  the  Sun.  And  a  Star  is  (aid  to  Set  Heliacally ,  which  hath 
lome  finall  time  before  been  feen,  but  now,  by  the  near  approach  of  the  Sun ,  be¬ 
comes  ctmibu.  l  and  hidden  under  his  Beams.  Now  to  know  when  a  Star  begins  to 
become  cumbuft ,  and  when  to  be  freed  from  his  cumbuflment  of  the  Sun  beams,  no 
certain  Rule  can  be  given :  for  the  Magnitude  of  the  Star,  the  difference  of  the  Ch- 
mite,  the  cloudinef s  or  ferentty  of  the  Air  may  much  alter.  But  the  Opinion  of  the 
Ancient  ARronomors  was,  that 


A  St  ay  Magnitude  may  be  fecn  JiAbelow  the 

oftheSjf  when  the  Sun  is  but  Si<f  Horizon. 


And  thole  which  arc  only  Nebulous,  cannot  be  (een  till  the  Sun  be  18  deg.  un¬ 
der  the  Horizon. 

Trail  ice.  j  Rertifie  the  Glohc  to  the  Latitude,  and  the  Qiiadrant  of  Altitude  in  the 
y.niitb  ;  then  bring  the  given  Star  ( (iippole  Regains,  or  the  Lions  Heart )  to  the  Eafi- 
lidc  of  the  Horizon,  and  the  Qjsadrant  of  Altitude  to  the  Wefi-fide;  then  Regulus 
being  a  Star  of  the  End  Magnitude  ( by  the  former  Rule  of  the  Ancients)  may  be 
ken  when  the  Su.f  is  hut  12  deg.  below  the  Horizon  :  wherefore  (eo  what  degree 
of  the  Ecliptick  doth  cut  the  Quadrant  of  Altitude  in  ix  degrees,  whichyou  (hall  find 
to  be  9  deg.  of  Pifces,  the  oppofitc  degree  to  which  js  9  deg.  of  Virgo ;  to  which 
Sign  and  degree  when  the  Sun  cometh,  (which  will  lae  about  the  23  of  Augufl, ) 
then  will  Regulus ;  the  Lions  heart,  Rife  Heliacally  :  Then  for  the  Heliacal  Setting , 
bring  the  Star  to  the  Welt-fide  of  the  Horizon,  and  turn  the  Quadrant  of  Altitude 
to  the  Malt- fide,  and  fee  what  degree  of  the  Ecliptick  is  elevated  upon  the  Qua¬ 
drant,  as  the  Magnitude  of  the  Star  you  deal  with  doth  require.  For  when  the  Sun 
comes  to  the  oppofitc  degree  of  the  Ecliptick,  that  Star  (hall  Set  Heliacally.  So 


The  Pleiades)  (hall  Ri(cA  7ww< 
Aldebaran  z  Heliacal- df  urn 
Artiurus  )  ly  upon  (  Sept. 


Kjune  4?a 
s  7 une  26  > 

I  Sept.  203 


and  Sec  C  April  10 
Heliacal-  < April  22 
ly  upon  (  Novem.  1 9 


Concerning  the  Cojmieal  and  Acronical  Rifing  of  the  Stars,  (ee  the  following 
Table. 


A  Ta- 


Cursus  Mathematic  us.  Book  111. 

STABLE  (hewing  the  time  of  the  Year  when  5  o  emi¬ 
nent  Stars  do  R.ife,  both  Cofmically  and  Acronically. 

Calculated  for  the  Year  1690.  and  may  fcrvc  for  many  Years  pad*  and  to 
come,  without  any  conftderaWc  Error. 


Names  of  the  ST  A  R S. 


Marcbah.  Pegaji 

Right  Shoulder  of  Aquarius 

Extreme  Star  in  the  Wing  of  Pegafut 

Following  Tail  of  the  Goat 

Bright  Star  in  the  Rams  Head 

The  following  Horn  of  the  Ram 

The  former  Horn  of  the  Ram 

North-Tail  of  the  Whale 

The  brighteft  of  the  Pleiades 

The  Star  in  the  Knot  in  the  Net  of  X 

North-Horn  of  the  Bull 

North-Eye  of  the  Bull 

Belly  of  the  Whale 

Bulls  Eye,  Aldebaran 

South-Horn  of  the  Bull 

Ixiwer  Head  of  Gemini,  Hercules 

Bright  Foot  of  Gemini 

Middle  Star  in  Ortons  Girdle 

Nonh-A(ellus 

Prefepe 

South -Afellns 

Lelfer  Dog,  Vrocyon 

Great  Dog,  Paltltcmm 

Lions  Heart 

Lions  Back 

Hydra's  Heart 

Lions  Tail 

Hares  Thigh 

Vtndemtatrix 

Arllurtn 

Virgins  Girdle 

Bright  Star  of  the  Crown 

Virgins  Spike 

Right  Shoulder  of  Hercules 
Left  Shoulder  of  Hercules 
Head  of  Hercules 
North  Balance 
South  Balance 
Swans  Bill 

Right  Shoulder  of  Ophiucus 
Left  Knee  of  Ophiucus 
Lower  Wing  of  the  Swan 
Vultures  Tail 
Right  Knee  of  Ophiucus 
Scorpions  Heart 
The  Eagle 
Pegajus  S cheat 
Andromeda's  Girdle 
i  Andromeda  1  Head 

’  Upper  Horn  of  the  Goaf _  „ 


'Their 

Their 

CoJ'mical 

Acrumcal 

Riling. 

Riling. 

January  I 

March  9 

6 

February  14 

18 

19 

February  { 

January  16 

March  1 

April  20 

5 

IS 

April  1 0 

u 

1 1 

March  1 9 

11 

May  10 

May  l 

April  19 

>5 

June  7 

10 

A  lay  1 1 

13 

March  16 

:7 

May  1 1 

June  5 

June  1 7 

ll 

July  lo 

IS 

June  S 

July  1 

May  4 

li 

J"Y  15 

!4 

19 

17 

17 

July  18 

June  6 

May  3 

Augujl  K 

Auguft  9 

10 

Ottober  19 

10 

June  1 6 

21 

October  16 

Septemb.  9 

April  1 4 

1; 

November  8 

1 5 

Deccmb.  1 3 

*9 

October  1 8 

18 

January  7 

Ottober  3 

Septemb.  14 

6 

January  9 

10 

li 

n 

8 

li 

Novemb.  1 7 

1; 

October  24 

V 

February  16 

,  Novemb.  y 

January  4 

6 

December  6 

4 

March  1 1 

1  ( 

January  27 

16 

December  6 

11 

Novemb.  4 

IS 

Decemb.  %  * 

Decemb.  1  1 

March  24 

11 

April  19 

2S 

6 

*S 

January  1  3 

P 
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r  K  O  b  L  L  MS 

Relating  to 

ASTROLOGY. 


INTRODUCTION. 


ASTROLOGY,  conliffeth  of  two  Parts,  the  one  Mathematical  (or  Agrono¬ 
mical)  the  other  A  (biological,  or  Judiciary, 

The  Agronomical  Part  teacheth,  how  in  a  Scheme  (or  Figure,  as  they  call  it) 
to  reprefent  the  Face  of  the  Heavens  upon  a  Plain,  which  they  divide  into  XII.  Parts, 
calling  them  Houfes:  And  fiich  a  Figure  do  they  eredt  for  any  Flour  of  the  Day  or 
Night,  at  any  time  of  the  Tear ,  and  in  my  part  of  the  World. 

The  Aitrolcgical  Part  is,  from  the  light  of  the  Figure  fo  eroded,  to  give  a  determi¬ 
nate  Judgment  of  what  lhall  be  required  of  them  at  that  time,  for  which  the  Figure 
was  erected,  whether  of  an  Annual  Revolution,  Election,  the  Nativity  of  a  Pc rf bn. 

Goods  (loin,  &C. 

The  principal  Authors  that  have  given  their  Opinions  concerning  the  dividing  of 
tk  Hea  vens  into  XII.  Manfsons  or  Houfes,  are  i.Ptolomy ,  1.  Alcahitsus,  Campanus, 
and  4.  Regiomontanus ;  which  lad  is  now  generally  received  among  the  A/lrologers 
of  thele  times,  and  by  theni  deemed  (  for  what  realon  1  cannot  tell  )  the  Rational 
my  of  Regiomontanus, 

Now,  becaulc  (as  l  Paid  before)  that  the  Erection  of  a  Figure  of  the  Heavens 
is  the  Mathematical  or  Agronomical  part  of  AJtrology,  I  (hall  therefore  Ihew  how  by  the 
Globes  to  ere<d  a  Figure  of  the  Heavens  according  to  the  various  ways  of  the  Four  » 
formentioned  Authors,  and  that  for  the  fame  Latitude  and  Time,  that  the  difference 
between  them  may  appear. 

Prob.  I, 


How  to  Erett  a  Figure  of  the  Heavens  in  the  Latitude  of  London 
5 1  deg.  3  o  min.  N.  for  the  1  o  th.  day  of  March,  at  49  min.  after  9  in 
the  Forenoon  ,*  at  which  time  the  Sun  entered  into  the  firfl  fcrufle  of 
Aries  in  the  Year  1675. 

I.  According  to  th  '  ( e/leemed )  Rational  way  of  Regiomontanus. 

1 1  E  Heavens  are  divided  into  XII  HouJ'es  or  Manfions ,  by  12  Semicirclet 
tm  iJ  X  of  Po fit  ton',  for  which  purpole,  to  Ionic  Globes,  there  is  made  one  of  Bra/s, 
which  is  fixed  in  the  Interieftions  of  the  Meridian  and  Horizon,  by  the  Elevation  or 
Dtprrjlion  whereof  the  Heavens  may  be  divided  into  Parts  or  Houfes  through  each  de- 
gree  of  the  Eclspttck. 

Dtjiiiition  a.]  Of  thefo  XII  Iloujes  or  Manfions  of  Heaven,  Four  arc  called  Cardinal , 
as  ( » .)  the  Ilorofcope,  or  Afcendem ,  or  Cufpis  of  the  Firfl  Hotife.  ( 1.)  The  Medium 
Cali,  or  Angle  of  the  South,  or  Cufpis  of  the  Tenth  Hotife.  (3  )  The  Dependent,  or 
An^lc  of  the  Well,  or  the  C  if  pis  of'  the  Seventh  Hotife.  (4.)  The  Imum  Cali,  ot  the 
Angle  of  the  North,  or  the  Cufpis  of  the  Fourth  Houfe. 

Definition  4]  Regiomontanus  divides  the  Heavens  into  XII  Houfet  according  to  his 
way,  by  the  Circle  of  Vofiticns  palling  through  every  30th.  degree  of  the  Equinoctial,  and 
cutting  the  Echptick  at  leveral  Points,  which,  are  the  Cufpifes  of  the  leveral  Houfes :  —  - 
Sotliat  when  the  Globe  is  let  to  the  Latitude,  and  the  Flour- wheel  Rectified  and  brought 
l<> the  Given  hour,  you  have  the  Cufpifes  of  the  Four  Cardinal  Houfes  given:  For, 
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rri  l  Eaft-fide  of  the  Horizon,  ?GivcstliA5'^  .  ? 

The  degree  o [)SoutlvpArtot  eh  zMersdianL  r  ^cmh  Wu(c> 

the  EcW<Weft.foeof the Horizon,  )Sevcmh  C 

cut  by  the  £  North-  part  of  the  Meridian,  j  L  Fourth  j 


The  Cvfptfes  of  the  other  8  Houles  are  found  by  the  motion  of  the  Circle  of  Pofition, 

“  nl.L^r fhe  ^  Jtmm'm„d'0yi^bA,&c.  to  I*,  from  the -.Afccn. 

JX-nwari «o  the iLmUU,  up  again  tote  “<»  bV 

C«/«  down  to  the  ■*/««**.  As  in  the  follow.ng  bcbcmc. 


Let  this  fuffice  for  Definition,  and  now  we  will  come  to  the  Trail  ice  by  the  Globes. 


'Vrattice ]T?Irft,  to  theday  propofed,  the  loth. of  March  find  (by  the  fir  ft  Afirmo- 
Jr  mical  Problem)  the  Suns  place  in  the  Ecliptick  at  Noon,  which  you  (hall 
find  to  be  in  o  deg.  5  min.  of  /tries. 

Secondly,  Set  the  Globe  to.  the  Latitude  51  deg.  50  min. 

Thirdly  Bung  the  Suns  place  at  Noon  (o  deg.  $  min.ot  Aries  J  to  the  Meridian. 

Fourthly,  Turn  the  Globe  about  till  the  Hour- Index  point  to  the  Hour  given,  viz.  to 
49  min.  after  9  in  the  Morning. 

I  aftlv  The  Globe  being  in  this  Tofitton,  fix  it. 

The  Globe  being  fixed  in  this  Pofition,  you  (hall  find  that  the  Eafl  femicircle  ot  the 
Horizon  doth  cut  the  Ecliptick  in  o  deg.  19  min.  of  Cancer ,  which  is  the%»  then  AJ- 
tending,  and  muft  be  placed  upon  the  Cufpis  of  the  firfl  Houje.  .  , 

Then  caft  your  eye  upon  the  Inter (edtion  of  the  South  part  of  the  Meridian  and 
the  Ecliptick ,  and  there  you  (hall  find  the  Ecliptick  cut  by  the  Meridian  in  M  deg.  ot 
Aquarius,  and  that  Point  of  the  Ecliptick  is  then  in  the  Medium  Lcels,  and  mult  be  let 
upon  the  Cufpis  of  the  Tenth  Houje .  1 

Alfo  you  (hall  find  that  the  IVejt-femicircle  of  the  Horizon  cuts  the  Ecliptick  in  00  deg. 
19  min.  of  Capricorn ;  which  point  is  then  Dejcendmg,  and  muft  be  placed  upon  the 

CM Lift°y,thYmr^all  find  that  the  North-part  of  the  Meridian  doth  cut  dje, 

in  the  15th.  deg.  of  Leo,  which  point  is  then  upon  the  lmum  Cash,  and  mult  be  piaccu 

upon  the  Cufpis  of  the  Fourth  Houje, 

Thus  have  you  found  the  Points  of  the  Ecliptick  which  do  occupy  the  C.ffifei  of  the 
I'mr  Cardinal  Haifa :  Now  for  the  other  Eight  Haifa. 

Let  the  Globe  (fill  reft  in  its  former  Pofition,  and  then,  „  ■  .  an(J 

Fu  ll,  Bring  the  Cinh  of  Pofition  to  its  place  on  the  EaHfidt  of  the 
being  there  fixed,  raile  it  upwards  towards  the  Mtndtan,  till  50  deg^  •  J  ..  ^  , 
he  intercepted  between  the  Horizon  and  the  Circle  of  P ofttm ;  and  t.,en  l  j  ws 
that  the  Circle  of  Pofition  will  interfeft  the  Ecliptick  in  act  deg.  of  T»nrm ;  which  degrees 
muft  be  fee  upon  the  Cufpis  of  the  Twelfth  Houfe. 
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Secondly,  Move  the  Circle  of  Pofition  yet  higher  toward*  the  Meridian ,  till  ;odeg. 
more  of  the  Equinothal  bo  intercepted  between  it  and  the  Horizon ,  (in  all  60  degj 
and  when  it  (o  doth,  you  (hall  find  the  Circle  of  Pofition  will  cut  the  Ecliptick  in 
deg.  of  Pifces;  which  point  muft  he  let  upon  the  Cufpis  of  the  Eleventh  Houfe. 

The  Meridian  gives  the  Cufpis  of  the  Tenth  Houfe  iu  2$  deg.  of  Aquarius,  as  before. 

Thirdly,  Mfive  the  Semicircle  of  Vojhion  from  the  Eafhfide  of  the  Horizon  to  the 
IPsfifide,  and  move  it  downwards  from  the  Meridian,  till  ;o  deg.  of  the  Equinoctial 
be  intercepted  between  die  Meridian  and  Circle  of  Pofition,  and  then  you  (hall  find  that 
the  Circle  of  Pofition  will  inter left  the  Ecliptick  in  7  deg.  ot  Aquarius ;  which  point  muft: 
be  (et  upon  the  Cufpis  of  the  Ninth  Houfe. 

Fourthly,  Move  the  Circle  of  Pofition  yet  lower  by  50  deg.  /.  e.  60  deg.  from  the 
Meridian  downwards,  and  then  you  (hall  find  the  Pvfition-Circle  to  cut  the  Ecliptick 
m  u  deg.  of  Capricorn  ;  which  point  muft  be  let  upon  the  Cufpis  of  the  Eighth 
Houfe. 

The  Defendant  or  Cufpis  of  the  Seventh  Houfe  is  the  Interfe<ftion  of  the  IVejl-fide 
of  the  Horizon  and  Ecliptick,  which  is  in  00  deg.  19  min.  of  Capricorn,  as 
before. 


And  thus  have  you  found  the  Cufpifn  of  the  Four  Hotifes  above  the  Horizon,  bolide 
the  Afcendant  and  the  Medium  Cash  ;  vi /..  o(  the  12,  u,  9  and  8  hotifes.  Now  the 
Ctifpijet  of  the  Four  other  I  loufes  under  the  Earth  have  die  fame  degrees  of  the  oppo¬ 
se  Signs  upon  them :  For, 

10  deg.  of  Taurus  T  (I2P 

16  deg.  of  Pi  fees  C  being  upon  the  Jnfi  f 

7  deg.  of  Aquarius  £  Cufpis  ot  the  T  q?  c* 

21  deg.  of  Capricorn  1  (  8  J 


20  deg.  of  Scorpio 

26  deg.  of  Virgo  f  will  be  on  the 
7  deg.  of  Leo  f  Cufpis  of  the 

21  deg.  of  Leo 


For  the  Six  Signs 

Aries,  Taurus,  Gemini,  Cancer,  Leo,  Virgo , 
arc  oppofite  to 

Libra,  Scorpio,  Sagitt.  Capric.  Aquar.  Pifces. 


And  this  is  the  manner  how  (by  the  Globe )  to  ereft  a  Figure  according  to  the 
(reputed)  Rational  way  of  Regiomontanus. 


Now  if  you  would  infert  the  places  of  the  Planets  into  your  Figure,  (Tor  it  is  t  hem 
that  the  Afirologer  principally  giveth  Judgment  byj  your  heft  way  will  be  to 
have  recourfe  to  (ome  good  Epbemerts  (  if  you  cannot  Calculate  them  from 
Afironomical  Tables )  and  (o  may  you  find  the  places  of  the  fcveral  Planets  at 
the  time  for  which  this  Figure  was  Fretted  (viz.  March  10.  167$.  49  mill,  af 
ter  ffm  the  forenoon)  to  be  as  followeth:  Viz. 


deg- 

h  Saturn  18  Aries. 

%  Jupiter  19  Sagittarius. 

S  Mars  17  Gemini. 

®  Sol  00  Aries. 

V  Venus  J>  is  in  S  18  Aquarius. 

^  Mercury  1  f  Aries. 

D,  Luna  24  Capricorn. 

\<}  Dragons  Tail  17  Capricorn. 

ft  Dragons  Head  1 1 7  Cancer. 


li  a 


Having 


$88 


Cu  r  sue  Mathematic  us.  Book  HI. 


Having  thus  obtained  the  places  of  the  Vianet s  either  by  Calculate,  by  Epheme¬ 
ras  or  Inftrument,  you  may  place  them  in  their  Correfpondent  places  m  your  ft. 
gure  as  is  here  done,  and  fb  is  your  figure  ready  to  give  your  Judgment  upon. 


II.  To  EreB  a  Figure  of  the  Heavens  for  the  forementioned  twe> 
Anno  1675  y  March  10  day  nt  49  nun,  faft  9  in  the 
Morning, 


According  to  Campanus. 

Defim-nriW  Cufiifis  of  the  Four  Cardinal  Hottfes  according  to  Campanus,  viz.  the 
tion]  1  Afcendent,  Mid-heaven,  Dependent,  and  Imum  Cak  are  the  fame  as  they 
were  according  to  Regiomontanus  :  But,  as  Regiomontanus  divided  the  Hotel"  by  he 
Circle  of  Pofitions  parting  through  each  ;oth  degree  of  the  Equinoctial,  and  intci  lc 
ding  the  Ecliptick  in  the  Cufpifes  of  the  feveral  Houfes  :  Cam  o  anus  divides  the  i- 
Houfes  of  Heaven  by  the  Pofit ion  Circles  parting  through  each  30th  degree  °J,the  .^ 
Vertical  Circle,  (or  Azimuth  of  Ea(t  and  Weft)  and  to  interfeaing  the  Ecliptick 
the  Cufpifes  of  the  feveral  Houfes.  So  that  to  Ere<ft  a  Figure  according  to  Campanus 

my>  you  muft  do  as  followeth.  viz.  .  .  e  , 

Vrailice .]  You  muft  firft  fet  the  Globe  to  the  Latitude,  bring  the  Suns  place  at  nom 
for  the  day  given  to  the  Meridian,  and  the  Hour-index  to  12,  and  the  Circle  ofto- 
fttm  to  the  Eaft  fuk  *hc  Horizon ;  then  turn  the  Globe  about  till  the  Me*  \  m 

at  the  given  W,  and  then  fix  the  Globe.  Thus  far  as  in  the  former 
montanw;  and  the  Cufpifes  of  the  Firft,  Fourth,  Seventh,  and  Tenth  Houfes  will  be  the 
fame  as  in  his  way.  But  now  to  proceed  according  to  Campanus. 

The  Globe  feated  and  fixed  in  this  Pofttion,  bring  the  S^dnnt  of  Alm.dt to »  e 

Zenith,  and  there  fix  it;  and  bring  the  lower  part  of  tlje  Quadrant  of  Altitude 
Eaft- point  of  the  Horizon,  and  there  keeping  ofic  fixed  :  ;  an  i 

t .  Elevate  the  Circle  ofPcJlim,  till  it  cut  ;o  deg.  ol  the  of  an 

then  lee  what  degrees  of  the  Eel, pick  are  cut  bv  the  Vefitm  Circle,  which  j joulhal 

find  to  be  11  deg.  of  Ariel  j  which  point  muft  be  let  upon  the  Lujfu  ot  th-  / 

/7<lf'Movc  the  Circle  of  Tofitm  yet  ;o  deg.  higher  upon  the  Sgtjrm t 
namely,  to  60  deg.  from  the  Horizon,  and  then  fee  what  degree  ot  ^  .  p 

cut  thereby,  and  you  fhall  find  that  the  Pofttion  circle  cuts  the  hehptiek  m  it  a  g- 
Vifces,  which  muft  be  fet  upon  the  Cufpis  of  the  Eleventh  Houje. 


The  Meridian  cuts  the  Ecliptick  in  M  deg.  ot  Aquarius,  which  is  th «Cnfp-s  of 
Tenth  Houfe,  or  Mid-heaven,  as  before.  ^ 


part  I.  ‘Practical  A  STRONG  Ml.  5  89 

Remove  the  Circle  of  To  fit  ion,  and  alio  the  £jiadrant  of  Altitude,  from  the  Eaft 
to  the  Weft  fide  of  the  Horizon,  and  there  move  him  from  the  Meridian  downwards, 
till  ;o  deg.  of  the  Quadrant  of  Altitude  be  intercepted  between  the  Zenith  and  the 
Circle  of  Volition,  and  then  foe  where  the  Pofit  ion- circle  cuts  the  Ecliptick ,  which’ will 
bem  11  deg.  of  Aquarius',  and  thole  degrees  muft  be  let  upon  the  Cujpu  of  the 
Ninth  Houfe. 

4.  Let  down  the  Circle  of  Pofttion  ;o  deg.  more  upon  the  Quadrant  of  Altitude, 
tlut  is,  6o  deg.  diltant  from  the  Zenith,  and  then  look  what  degrees  of  the  Eclip- 
tick  are  cut  by  th  Q  Pofttion  Circle,  which  von  will  find  to  be  28  deg.  of  Capricorn',  which 
degrees  muft  be  fet  upon  the  ‘Cujpts  of  the  Eighth  Houfe. 

The  Cufpis  of  the  Seventh  Houfe  is  00  deg.  19  min.  of  Capricorn ,  being  the  Inter- 
fedtion  of  the  Weft -fide  of  the  Horizon  with  the  Ecliptick,  as  before. 

And  by  this  Artifice  you  have  obtained  the  degrees  belonging  to  the  r,  11,  ir, 

10,  9,  and  8  houfes  above  the  Horizon,  according  to  the  way  preferibed  by  Cam pa- 
nits :  Now  the  other  Six  Houles  under  the  Horizon ,  viz.  the  2,  4,  5,  6  and  7,  arc 

ealily  found,  they  being  the  oppolitc  Points  of  the  Echptidk  to  the  Six  above  the  Ho* 
rizon.  So, 

d.  w. 

C  i  f  Cancer  o  19 

\i?/  \  Aries  22  o 

The  Ci, fa  JiA  ,  f  gJPifct,  11  o 

of  the  \ioy  n0  ie  ’fi>*\Aquarins  ly  o 

)  9^  J  Aquarius  II  o 

(.  b)  C Capricorn  18  o 


The  Cufpis 
of  the  A4 1 


►  houfe  P3 


r  Capricorn 

!  Libra 
Virgo 
Leo 
Leo 

. Cancer 


o  19 
20  o 

12  O 

M  O 
II  o 

28  o 


And  thus  have  you  the  Cufpifes  of  the  feveral  Houfes  according  to  the  way  pre* 
fcribed  by  Campanus ;  which  Figure  having  the  Planets  placed  therein,  will  liana  as 
in  the  following  Scheme. 


HI.  To 


Curs  us  Mathematic  Us. 
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III.  To  EreEl  a  Figure  of  Heaven  for  the  forementioned  time ,  viz. 
March  10.  1 675,  at  49  min.  after  9  in  the  Forenodn. 

According  to  Alcabitius. 

Defini-  A  Lcabitins  would  have  the  XII  Hottfes  of  Heaven  to  be  divided  by  ZW 
tioni]  fying  Circles  ,  or  Circles  of  Pofition  drawn  bom  the  Voles  ol  the  World 
through  every  }oth  deg.  of  the  Equator,  beginning  at  the  point  of  the  Echptuk 
Afcoulm  ;  and  (6  counting  ;o  deg.  upon  the  Equinottsal  bom  thence,  Ih.ill  be  the 

Cttfpifes  of  the  fevcral  Houles.  - - Wherefore,  to  Ereft  a  Figure  according  to  this 

mode,  do  as  followeth. 

Practice.  3  You  muff  Rett  if*  the  Globe  to  the  Latitude ,  bring  the  Suns  place  at 
noon  to  the  Meridian ,  the  Index  of  the  Hour-wheel  to  11  at  noon,  and  turn  the  Globe 
about  to  the  hour  given,  and  then  fix  it  ;  fo  lhall  the  Afcendent  be  the  fame  as  in  the 
two  former  ways,  viz,,  oo  deg.  29  min.  of  Cancer. 

Then  look  what  Meridian  pafleth  through  the  A/cendent ,  ami  count  deg.  more 
upon  the  Eqmnottial ;  and  that  Meridian  where  it  pafleth  through  the  E.hptick  Hull 
be  the  Cufpts  of  the  Twelfth  Houfe ;  and  30  deg.  forwarder  that  Merultan  lhall  cut 
the  Ec Uptick  in  the  Cufpis  of  the  Eleventh  Houfe ,  and  fo  onward  till  you  come  to  the 
Cufpis  of  the  Dependent  And  thus,  . 

if  from  that  Meridian  which  palieth  through  oo  deg.  19  min.  of  the  Echptick, 
you  count  30  deg.  more  upon  the  Equinottial ,  you  lhall  find  that 


(Firft 
\Second 
JThird 
The  NFourth 
) Fifth 
(.Sixth 


\  Meridian  of  ;o 

*  deg.  diftant 
<  from  the  Af- 

*  cendent ,  will 


29  Cancer , 
19  Gemini , 
19  Taurus , 
19  Aries, 


cut  the  Eclip-  JiH  29  Aquarius , 
tick  in  29  Capricorn, 


Which  are  the 
Cufpj  of  the  * 


v.  y 

And  the  oppofite  Signs  and  Degrees  of  the  Echptick  lhall  give  the  Cufpifes  of  the 
Six  other  under  the  Earth  ;  namely,  of  the  7,  6,  5,  4,  and  2  And  thus  your 
Figure  being  eicded,  and  the  Planets  placed  therein,  you  will  find  u  to  be  asm  the 


T  /^  \  ®  c 

uy  V  m 

y  Tt  28 

-V 

A/ 

/  ©  24  \ 

/  * 

<5 17  y 

Lat.  N.  f  \  d.  30  min.  1 

\h 

/ji 

A  Figure  of  Heaven  an 

/ ° 

Ay 

the  Suns  entrance  into ! 
Aries ,  March  the  I  oth 

>  24 

\,CU  »7 

•>  1  ?. 

it  49  nun.  after  9  in  the 

0  if 

Forenoon,  according  to 

A/ 

i  ALCABITIUS. 

/  V  1 

IV.  To 


Tragical  A S  T^O  NO  MY. 


lV.  To  Erett  a  Figure  for  the  fore-mentioned  time,  viz.  March  10. 
1 67  5 .  at  49  min.  after  9  in  the  Forenoon ,  the  Sun  then  entering 
Aries  in  the  Meridian  of  London. 

According  to  the  way  preferiled  by  Pcolomy. 


P'fini  TfyTolomy  advifcch  that  the  Heavens  fhould  be  divided  into  1 2  Houjcs  or  Math 
/ions,  by  Humifying  Circles  drawn  through  the  Poles  of  the  Echptick 3  and 

through  every  30th  deg.  thereof  from  the  Afcendant  downwards,  round  abour.  - - 

Wherefore  to  Ercd  a  Figure  of  the  Heavens  according  to  this  way  of  Ptolomy, 

Tratttce/\  Redific  the  Globe  and  Hour-circle  as  before,  and  you  fhall  have  the  fame 
Aj ctndant ,  viz.  oo  deg.  29  min.  of  Cancer  to  Afcend ,  which  is  the  Cufpis  of  the  Firft 
Houfe ;  then  ;o  deg.  forwarder,  downwards,  will  be  00  deg.  29  min.  of  Leo,  for  the 
Cufpis  of  the  Second  Houfe, 


So  the  Cufj 
pis  of  tlie  1 


the  Cufpis 
of  the  < 


fo  29  Cancer . 
o  29  Leo. 
o  29  Virgo, 
o  29  Libra. 
o  19  Scorpio. 

<J  o  29  Sagtttarf. 
o  29  Capricorn. 
o  29  Aquarius. 
o  29  Pifcis: 
o  29  Aries, 
o  29  Taurus. 
co  29  Gemini . 


And  fo  a  Figure  Ereded  for  the  forementioned  time,  according  to  this  preferi- 
ption  of  Ptolomy,  and  the  Planets  placed  therein ,  will  appear  as  in  the  following 
Stbeme  or  Figure. 


And 
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And  thus  have  I  {hewed  you  the  manner  of  Eroding  of  a  Figure  of  the  Heavens 
according  to  the  Preferiptions  of  the  four  forenientioncd  Authors,  and  have  placed 
the  Planets,  Dragons-head  and  Tail,  and  the  place  of  Fortune  in  each  of  them ;  by 
which  you  may  fee,  that  according  to  thefe  four  Varieties  of  Eredions,  the  Planets 
keep  not  in  the  fame  Houles,  as  by  the  following  Sympfis  appears.  For, 


- - 

raccor.  tolaccor. 

Regiomon.  Camp 

an 

Saturn 

xi  ->  xir 

Jupiter 

VI  VI 

Mars 

XII  XU 

Sol 

c< 

XI  .XI 

Venus 

t* 

IX  ^  IX 

<■ 

Mercury 

XI  >  0  XI 

Luna 

VIII  VII 

Dragons  tail 

1 VII  VII 

| 

Dragons  head 

ll  I 

| 

Part  of  Fort.  J 

1  V 

:  xi  j  xil 

| _ 

aevor 

to  accor 

to 

Alcab 

it.  ,  Ptvlomy.  ' 

X  1 

iX  " 

'1 

VI 

VI 

XII 

iXH 

IX 

IK 

viii  ! 

X  1 

'ii  VIII 

[g  x. 

VII 

ffi  VII 

VII 

jVU 

[ 

1  i 

X 

lx  , 
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Having  the  Longitude  and  Latitude,  or  the  Right  Afcenfion  and 
Declination  of  a  Star  ,  Planet ,  or  Comet,  how  to  find  the 
Place  thereof  upon  the  Globe,  and  to  infert  it  therein  if  need  re- 
quire . 

WHat  the  Longitude,  Latitude ,  Right  Afcenfion  and  Declination  of  a  Star  or  Pla¬ 
net  is,  you  have  heretofore  defined  j  and  in  the  la  ft  Problem  you  are  taught 
how  to  Erett  a  Figure  of  the  Heavens  Four  feveral  ways.  Now  if  you  would  fee  (up¬ 
on  the  Globe  \t  felt )  in  what  Houfe  any  of  the  Planets  arc,  without  Eroding  a  Figure, 
you  were  beft  to  make  Marks,  or  fet  Characters  of  thofe  Planets ,  Comets,  or  the  like, 
upon  the  Globe ,  before  you  delineate  your  Figure  upon  Paper ;  which  to  effed,  do 
thus. 

I.  By  the  Longitude  and  Latitude  given. 

If  the  Latitude  of  the  Star ,  Planet,  or  Comet 

r  Northward  ?  n|.1M.a  $  North-pole  i  of  the 
.  be)  <Elrt0l  |  Ghkt  o 

C Southward  '  *  South-pelt  * 66 d.  jow, 

then  will  the  Pole  of  the  Ecliptick  be  in  the  Zenith ,  and  the  Ecliptick  circle  will  lie  in 
the  very  Plain  of  the  Horizon  ;  in  which  Pofition  of  the  Globe ,  ferew  the  Quadrant 

of  Altitude  in  the  Zenith ,  over  the  Pole  of  the  Ecliptick. - This  done,  bring  the 

point  of  Longitude  of  the  Planet  in  the  Ecliptick  to  the  Quadrant  of  Altitude,  and  count 
the  Latitude  of  the  Planet  upon  the  Quadrant,  and  under  the  degree  of  Latitude  mall 
be  the  point  upon  the  Globe  in  which  the  Planet  or  Star  in  the  I  leavens  is. 

And  fo  the  Longitude  of  the  Seven  Planets  being  as  it  is  exprefted  in  the  following 
Table,  fuch  Longitude  and  Latitude  they  had  at  the  time  of  the  Erection  of  the  former 
Figure,  March  10.  1675,  at  49  min.  after  9  in  the  Forenoon.  Now,  if  you  h ml 
their  refpedivc  Points  upon  the  Globe  fas  I  have  now  Ihewcd  you  how  to  do)  you 
may  then,  not  only  fee  in  what  Houfe  each  of  them  lliall  be,  but  alfo  what  Fixed  Start 
are  thete,  and  what  Fixed  Stars  arc  in  the  other  llonfes  alio. 

Th; 
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Saturn 

27 

49 

1  [ 

"2 

17 

M. 

A. 

Si 

1  % 

Jupiter 

iS 

55 
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S. 

D. 

1  d 
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24 

jt  ] 

[•3  1 
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48 
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00 

00 
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,  0 
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1  ? 
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I* 
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*5 

»5 

r  I 

rD 

1  a  1 

|  1 

07 

s. 

A. 

H 

Id 

Luna 

24 

47 

\<  1 

Lo 

15 

s. 

D. 

II.  By  the  Right  Afcenfion  and  Declination  given. 

Suppofc  a  Star ,  Planet ,  or  Comet  to  have  1 47  deg.  4;  mill,  of  Right  Afcenfion,  and 
deg.  mill,  of  North  Declination,  as  the  Star  Regulsrs ,  or  the  Lions  Heart  hath, 

■  and  you  would  find  its  place  upon  the  Globe  ; 

•!  Count  147  deg.  4;  min.  the  Star’s  Right  Afcenfwn  upon  the  Equinoctial  from  the 
1  beginning  of  Aries,  and  bring  that  point  of  the  Equinoctial  to  the  General  Meridian  ; 
and  keeping  the  Globe  there,  count  %%  deg.  ;;  min.  the  Star’s  Declination  upon  the 
Meridian  upwards,  fbccaufe  the  Star’s  Declination  is  Northward,)  and  that  point  {hall 
be  the  place  of  Regains  upon  the  Globe.  And  thus  may  any  part,  or  point,  in  the 
Heavens  be  found  upon  the  Globe,  if  either  the  Longitude  and  Latitude ,  or  the  Right 
Afcenfion  and  Declination  of  that  point  be  firft  known. 
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fo  know  in  what  Houfe,  or  under  what  Circle  of  Pofition,  any  Star, 
Planet,  or  Point  of  the  Ecliptick  is . 

REflific  the  Globe  to  the  Latitude,  the  Quadrant  of  Altitude  to  the  'Zenith,  the 
place  of  the  Sun  in  the  Ecliptick  tp  the  Meridian ,  and  the  Hour-circle  to  12; 
then  turn  the  Globe  about  to  the  hour  given,  and  bring  the  Quadrant  of  Altitude  to 
the  Eaft  or  IVefl  points  of  the  Horizon,  and  there  fix  the  Globe :  Then  move  the 
Circle  of  Pofition  upwards,  till  it  touch  the  Stfir,  Planet,  or  other  Points  of  the  Eclip- 
titk,  which  you  defire  to  know  the  Circle  of  Pofition  of,  then  {hall  the  Pofition- circle;  crols 
1  the  Quadrant  of  Altitude  in  the  number  of  that  Circle  of  Pofition  in  wind)  fhat  Star, 
flatiet,  or  other  Point  of  the  Ecliptick  is. 

Thus.  If  at  the  time  of  the  Ere&ion  of  the  former  Figure  it  were  require^  tp 
know  in  what  Circle  of  Pofition  ( or  houle)  the  Pleiades  or  Seven  Stars  were ;  Re&ifie 
the  Glebe  as  before,  and  bring  the  Pofition- circle  to  the  Pleiades ;  then  {hall  the  Circle  of 
fofuion  cut  the  Quadrant  of  Altitude  in  41  deg.  and  under  that  Circle  of  Pofition  is  the 
tlciades  or  Seven  Stars  at  that  time,  and  lo  confcquently  in  the  Xlltn  Houfe. 

I  might  here  fliew  how  to  find  the  place  of  the  Thing  which  Aftrologers  call  the  fart 

1  of  Fortune.  Alio  how  (as  they  call  it)  to  Dirett  a  Figure,  and  to  find  out  Revo¬ 
lutions,  &c.  But  forahhiuch  as  thefe  things  are  not  fo  Mathematical  as  to,  require 
a  Globe ,  or  other  Mathematical  Infirumcnts,  either  to  Demonfirate  them  by,  or  to 
!  cafe  the  Operation ;  I  {hall  refer  them  that  have  occafionfor  fuch  things,  to  the 
Arithmetical  working  of  them  by  the  Pen,  as  moft  convenient,  and  refervo.  the 
j  Globes  for  other  purpofes. 


Fff 
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PRACTICAL 

ASTRONOMY: 

Part  II. 


Of  the  Doctrine  of 

Spherical  Proje&ion. 


CHAP.  i. 

Of  Spherical  Projection  in  (general. 

AS  PHEllE  or  GLOB  E,  which  is  the  heft  Infhument  to  inform  the 
Phanlie  (may  appear  by  what  hath  been  already  declared  in  the  Defcrip- 
uon  and  Ufes  thereof  in  the  firft  partj  yet  it  hath  its  Inconveniences  in 
the  refolving  of  Problems  or  Qseeftions  thereby  ;  and  therefore,  for  fuch 
Purpofes,  fevcral  other  Inftruments  ( left  cumbcrfom)  have  been  by  di¬ 
vers  Perfons  invented  for  the  folutlon  of  Agronomical,  Geographical,  and  Nautical  Qju- 
{lions,  or  Problems,  which  are  of  d.1ily  ufe  with  Mathematicians  and  Mariners:  As  the 
Plamfpberc of  Gemma  Frigius  *  afterwards  improved  by  John  Rlagrave  of  Reading-  the 
Aftrolabe  of  John  Stothler  ;  the  Analema  \  and  of  Cylinders,  Rings,  Quadrants,  &c.  an 
infinite  number:  All  which  Inftruments,  are  either  real  Projethons  of  the  Sphere  •  or 
IJarts  of  Projelhons  thereof.  But  to  pafs  by  thefe  (and  fiich  like;  I  (hall  here  declare 
the  manner  how  to  projell  the  Sober e  (in  Plano )  upon  the  Plain  of  any  Great  Circle 
thereof:  By  which,  not  only  Queftions  concerning  AJlrcncmy,  &c.  maybe  refolved  ; 
but  alio  how  Spherical  Triangles  may  be  laid  down  or  projected,  and  the  Sides  and 
Angles  of  the  fame  meafiircd,  anfwerable  to  any  Problem  propofed ;  and  alfo  declare, 
how  many  feveral  Queftions  will  arife  from  any  Spherical  Tn  anile  (Right  or  Oblique 
angled  J  fo  proje&ed. 

Now  to  projell  the  Sphere  in  Plano,  is  to  deferibe  upon  a  Plain  the  Circles  of  the 
Sphere <  or  Globe  (it  being  (ituate  in  any  Pofition)  in  fiich  fort,  that  the  Lines  and  Circles 
lo  delcribed,  fhall  perform  whatfoever  the  Globe  it  felf  can,  it  being  in  that  Pofition : 
And  the  Varieties  of  Pofitions  that  a  Globe  or  Sphere  may  be  looked  upon,  are  but  Three, 
viz,,  either  I .  Perpendicular  ;  2.  Direll ;  or  Obliquely  to  the  Eye. 

I.  Perpendicular  :  A  Circle  is  (aid  to  be  perpendicular  to  the  fight,  when  the  Superfi¬ 
cies  of  it  is  parallel  to  it :  As  fiippofe  the  Eye  to  be  placed  in  any  part  of  the  edge  of 
a  round  Table ,  and  thence  to  behold  the  whole  Superficies  of  that  Circular  Plain  ;  then 
is  the  Superficies  of  that  Circular  Plain  parallel,  and  the  Circle  it  felf  Perpendicular  to  the 
Eye. 


i.  Street  : 
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a.  Direll :  A  Circle  is  laid  to  have  a  Direll  Afpcd  to  the  Eye,  when  the  Superfi¬ 
cies  of  it  is  dircdly  oppofitc  to  it  ;  interfering  the  fiippofed  Line  from  the  Eye  to 
the  Centre  of  the  Circle,  at  Right  Angles. 

3.  Oblique  :  A  Circle  is  (aid  to  have  an  Oblique  Afpetl  to  the  Eye ,  when  the  fuper- 
licies  of  it  is  neither  Parallel  with,  nor  Oppofite  to  the  Vifual  Line ,  but  interf  'edeth  it 
at  Oblique  Angles. 

Now,  how  a  Circle  feen  by  the  Eye  in  any  of  thefe  Three  Pofitions ,  may  be  proje - 
tied  111  Plano ,  fhall  be  explained  in  the  Three  following  Problems, 
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7Jpon  a  Plain  to  Projctt  a  Circle,  which  is  Perpendicular  to  the  Sight ; 
and  to  meajure  the  parts  thereof ,  it  being  fo .Projetled. 


A  Circle  in  this  Pofition  being  Projetled  will  become  a  Streigkt  Line,  and  may  (up¬ 
on  either  hand )  be  extended  infinitely :  As, 

Let  A  B  C  D  be  fiich  a  Circle,  in  the  edge  whereof  let  the  Eye  be  placed  in  A, 
the  Diameter  B  D  being  extended  infinitely  on  both  fides  to  F  and  G  :  Or  farther, 
this  Right  Lmc  Hull  be  the  Projection  of  the  Circle  ABCD,  and  may  be  diAinguifhed 
into  Parts  in  this  manner ;  Divide  the  Circumference  of  the  Circle  into  any  number  of 
Parts,  fuppole  Eight,  at  the  Points  H,  B,I,C,  K.,D,  and  L,  Lines  drawn  from  A 
(the  place  of  the  Eye)  through  thefe  Points,  fhall  cut  the  Projetled  Line  FG,  in  the 
Points  F,  B,  O,  F,  P,  D,G,  and  the  ftreight  Lines  FE,  BE,  and  OE,  fhall  be  the 
Projection  of  the  Arches  HC,  BC  and  1C.  and  thefe  Arches  are  the  double  Mca- 
furcs  of  chofe  Lines ;  being  the  double  Meafures  of  the  Angles  at  A,  and  EF  being  a 
Tangent  Line  anfwerable  to  the  Radius  of  the  Circle  AE,  which  is  the  Radius  of  the 
Circle  by  which  thefe  Angles  are  meafured,  the  Lines  EF,  EB,  and  EO,  are  the 
Tangents  of  thofe  Angles  FAE,  BAE,  and  OAE.  Now  becaufe  the  Tangent  of 
90  degrees  cannot  be  limited,  therefore  a  Circle  thus  projetled  will  become  an  Infinite 
Line.  And  what  i*  here  (aid  of  the 


(EF  1 
Lines  «?EB  1 

CEO  I  on  the  one  fide,  the 
>  fame  is  to  beunder- 
C  F  AE  |  flood  of  the 
Angles}*  AE 
/OAEj 


(EG  Y 
.Lines  <E  D 

5  1ep  l 

/  (GAE  I 

^Angles  JDAE 
iPAEj 


on  the  other 
fide. 
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Vpon  a  Plain  to  Projcft  a  Circle,  which  hath  a  Dirett  Afpctt  to  the  Eye  ;  and 
to  mafure  the  Parts  thereof,  it  being  fo  Projected. 

A  Circle  in  this  Pofition  being  projetled,  will  be  a  perfect  Circle:  Thus  mix  Globe,' 
if  the  Pole  of  the  World  were  elevated  to  the  Zenith  fand  fo  making  it  a  Paral¬ 
lel  Sphere)  and  the  Eye  policed  in  that  Point ,  all  the  Circles  between  the  Pole  and  the 
Eaumotfial  arc  in  this  Pofition  perfect  Circles,  and  alfo  Parallel  one  to  the  other ;  and 
all  their  Centres  meeting  in  one  Axis  or  Radius ,  they  being  projetled  will  all  meet  in 
ohe  Point,  namely  in  E. 

%  I. 

Let  ABCD  be  a  Fundamental  ( or  Primitive )  Circle  (for  fo,  hereafter,  I  fhall  call 
the  outermoft  and  pei  fed  Circle  comprehending  the  Projettm).  If  you  open  your 
Compaflcs  to  any  extent  lels  than  the  Radius  eft  the  Primitive  Circle  EC;  as  fuppofe 
to  EM,  a  Circle  drawn  upon  the  Point  E,  acthediftance  EM,  (hall  be  the  Proftttion 
of  that  Circle  16  policed,  the  Parts  whereof  are  correfpondcnt  to  the  Parts  of  the 
Primitive  Circle ;  that  is,  the  Arch  NM  in  the  lejftr  Circle ,  is  equal  to  the  Arch  IC  in 
the^wro  ;  for  it  contains  the  fame  number  of  Degrees. 

F  ff  % 
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Upon  Plain  to  Tnjett  a  Circle,  which  bath  an  Oblique  Afpeft  to  the  Eye. 

A  Ctrek  in  tills  Polition  being  projetted,  will  be  the  Arcbofi  Great  Circle  of  that 
Sphere  upon  which  it  is  projected ;  in  the  Defcuptton  offuch  a  Circle,  the  greateft 
difficulty  will  be  to  find  the  Centre  of  it;  for  which,  fometimes  there  are  but  Two, 
fbmetimes  Three  Points  given :  When  theie  are  only  Two  Points  given,  a  Third  mutt 
be  found  ;  which  how  to  land,  is  taught  in  the  6?  Problem  of  the  Second  Book  of 
Plain  Geometry :  And  when  Three  Points  are  given,  that  is  alio  taught  in  the  1%  Geo* 
metrical  Problem  concerning  the  Defer  ibing  of  the  Oblique  Circles ;  as  alio,  How  to  Me* - 
f,re  them  being  deferibed ;  1  mutt  relcr  to  its  due  place,  for  that  leveral  other  Prscog- 
vi t a  are  not  yet  taught. 


CHAP.  II. 


Of  fuch  Circular  Scales  as  are  to  be  inferibed  upon  a 
Ruler  (or  Settor  ratbor)  for  the  more  eafie  Proje&ing 
of  the  Sphere  in  Plano,  and  for  divers  other  Tur- 
pofes,  with  the  ConJlruBion  or  Maying  of  the  fame-> 
Scales. 

ICall  them  Circular  Scale,  becaufc  (though  they  be  Projedted  upon  a  Ruler  into 
Street  Lines)  yet  they  are  all  of  them  deduced  from  a  Circle ;  a*  by  the  Fa- 
brick  or  making  of  them  will  appear. 

Now  the  Scales  that  I  would  advife  to  be  let  upon  a  Ruler  (or  rather  a  Sitfor)  as 
molt  commodious,  not  only  for  Trojetting  of  the  Sphere  in  Planot  but  for  infinite 
other  good  Ufes  (as  Hull  hereafter  be  taught)  arc  thefe  following,  -w*; 

f  I.  Chords  to  go  degrees,  of  fcveral  Radiufts,  Y 

j  i.  Right  Sines  to  epo  deg.  | 

Secants  extending  to  7$  deg.  at  Icaft,  | 

ac  1  r!  4.  Tangents  to  75  deg.  If!*  t0 

A  Scale  of^  ^  Hjf  Tangents  1090  deg.  equal  to  4*  of  the  Whole  Tangent,  >  fame  Ra - 
I  6.  Verfed  Sines  to  1 80  deg.  *iHSt 

t  I  7.  Rumbs  to  Eight  Points, 

L8.  Equal  Parts  into  10,  60,  100,  &c, 

To  thefo  may  be  added, 

A  Meridian  Line. 

A  Line  of  Longitudes. 

Chords  to  fcveral  Radiufts . 


The  Fahrick  or  Geometrical  Conflruflion  of  thefe  Scales,  at  they  are 
deduced  from  a  Circle. 


i.r  T  Pon  a  Sheet  of  fine  Paftboard,  or  fuch  like  Matter,  deferibe  a  Semicircle  of 
LI  any  Radius  or  Semidiameter  whatfbever,  as  OR ;  [this  in  the  Figure  is  made 
to  two  Inches  and  a  half  Radius ,  as  OR,  that  is  five  Inches  the  whole  Diamete 
VS :  And  to  that  Radius  are  all  the  following  Projections  drawn.] 
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Having  drawn  a  Right  Line  VS,  upon  the  middle  thereof  at  O,  and  at  thedi- 
ftance  OR ;  defcribe  the  Semicircle  VllSj  then  is  Oil  the  Radius  or  Semidiameter, 
and  VS  the  Diameter. 

1.  Divide  the  two  Quadrants  OVR  and  ROS,  each  of  them  into  90  equal  Parts 
or  Degrees,  beginning  at  V  and  S,  and  afeending  upwards  towards  K,  numbering 
them  bv  io,io,  %o,&c.  to  90  at  R,  as  in  the  Figure. 

2.  If  3'on  draw  Right  Lines  from  loin  the  one  Quadrant,  to  10  In  the.  other, 
and  fiom  20  in  one,  to  xo  in  the  other,  and  lo  up  to  90  at  R,  they  will  be  Lines 
parallel  to  VS,  and  will  cut  or  divide  the  Line  OR  into  90  unequal  Parts,  and  16  cre¬ 
ate  OR  a  Line  of  Right  Sines. 

4  Upon  the  Point  S,  ered  a  Perpendicular  to  VS,  as  ST,  then,  if  from  the 
Centie  O,  you  draw  Right  Lines  through  every  tenth  degree  of  the  Quadrant,  you 
{hall  divide  the  Perpendicular  Line  ST  into  unequal  Parts,  at  the  Points  10,  20, 
;o,  &c.  up  to  T,  and  farther,  if  the  length  of  the  Ruler  will  permit.  So  fhall  the 
unequally  divided  Line  ST  be  a  Tangent  Line,  45  degrees  whereof  is  equal  to  the 
Radius,  01  to  the  whole  lane  of  5/»w  OR. 

If  from  the  Centre  O,  and  through  every  tenth  degree  of  the  Quadrant,  you 
draw  right  Lines  to  the  Tangent  Line,  thole  Lines  lhall  be  Secants ,  as  the  Line  OEL 
(drawn  through  60  deg.  of  the  Quadrant  SR)  is  the  Secant  of  60  deg.  And  the  Line 
drawn  from  O,  through  50  in  the  Quadrant,  to  50  in  the  Tangent  Line,  is  the  Secant 
of  50  deg.  and  fo  of  the  reft,  which  Scales  of  Tangents  and  Secants  let  be  extended 
to  75  deg.  at  lealt,  or  farther,  it  the  Ruler  will  permit.  And  thefe  Secants  may  be 
traiisfiiitd  from  the  Tangent  Line  ST,  to  the  Secant  Lino  OE,  or  RE  rather,  becaule 
theSoMMtj  always  begin  where  the  Sines  do  end. 

6.  The  Line  VS,  which  is  equal  to  twice  OR,  the  Line  of  Sines ,  is  the  Line  of 
Verjed  Sines,  and  is  no  other  than  the  Line  of  Right  Sines  doubled,  as  you  may  plainly 
lee,  but  it  is  numbered  from  V  by  10, 20,  30,  40,  &c.  towards  S,  ending  at  S  with 
180.  deg. 

7.  Draw  the  Line  SR,  and  with  one  Foot  of  your  Compafles  placed  in  S,  open 
the  other  to  So  in  the  Quadrant  SR,  and  defcribe  the  little  Arch  80,  80,  cutting 
the  Line  SR  in  So  ;  do  the  like  for  70,  60,  50,  &c.  fo  lhall  the'Line  SR  be  divided  in¬ 
to  90  unequal  Parts,  and  become  a  Line  of  Chords ,  60  of  whole  degrees  are  equal 
to  the  whole  Lane  of  Sines ;  and  fo  from  S  to  60  deg.  is  called  the  Radius  of  the  Line 
of  Chords ,  it  being  equal  to  the  Semidiameter  of  the  Circle  OR. 

8.  The  Line  of  half  Tangent /,  is  no  other  than  the  Tangent  of  4$  deg.  (which 
is  equal  to  the  whole  Line  of  Sines )  doubly  numbored,  that  is  Five  deg.  are  called  10, 
Ten  10,  Twenty  40,  Forty  80,  &c. 

9.  There  is  mention  made  of  a  Scale  of  Rttmhs,  which  is  nothing  elle  but  a  Line 
of  Chords,  divided  into  Eight  unequal  parts  as  the  Scale  of  Chords  is  into  90.  and 
(hole  (iibdivided  into  Halves  and  Quarters  anfwerable  to  the  Eight  Points ,  half  Points, 
and  Quarter  Points ,  of  one  Quarter,  of  the  Mariners  Compafs.  This  Scale  is  in  the 
Figure  noted  with  V  R,  and  is  made  by  dividing  the  Quadrant  OUR  into  Eight 
equal  parts  in  the  Points  1,  1,  3,  4,  5,6,  7.  Then  fettmg  one  foot  of  the  Com¬ 
pares  in  V,  extend  the  other  to  7,  and  draw  the  Arch  7,  7.  do  the  like  fr<*m  V  to 
6,  6,  &c.  fo  lhall  the  Line  V  R  be  a  Scale  of  Rumhs. 

10.  T  here  is  alio  mention  made  of  a  Scale  of  Longitudes ,  which  in  the  Scheme  is 
noted  with  R  M,  and  is  thus  deduced  from  tha  Circle.  From  the  Point  R  draw  a 
right  Line  R  M,  parallel  to  V  O:  then  letting  one  foot  of  the  Compares  in  R, 
extend  the  other  to  V,  and  defcribe  the  obleure  Arch  V  M,  16  lhall  the  Stale  of 
Longitudes  begin  at  M  ;  then  keeping  one  foot  of  the  Compaftes  /till  in  R,  extend 
the  other  to  10,  20,  30,  40,  50,  60  degrees  of  the  Quadrant,  and  draw  the  obfoure 

Arches  10,  ro - 10, 20  - - 30,  30,  &c.  to  60  degrees ;  lb  lhall  the  Line  M  R 

be  a  Scale  of  longitudes. 

1 1 .  For  the  Meridian  IJne,  that  will  not  be  divided  from  the  Circle,  wherefore 
the  conftrmftion  thereof  muft  be  referred  to  another  place,  where  we  lhall  have  oc- 
ulion  to  make  u(e  of  it :  For  in  the  ProjeBing  of  the  Sphere  in  Plano  (which  is  the 
matter  now  in  hand)  the  Scales  of  Chords,  Ssnes,  Secants,  Tangents,  and  Half  Tangents 
are  lufiiciciit  :  The  other  Scales  properly  belong  to  Navigation  ;  of  which  here¬ 
after. 

ii.  The  Line  of  Equal  Parts,  whole  divilioti  is  into  loo,  (equal  to  the  Radius 
•f  the  Smes  and  Tangents,  were  beft  to  be  drawn  the  whole  length  of  the  Ruler,  or 
be  made  a  Diagonal  Scale  on  the  other  lidu  of  the  Ruler :  but  thele  things  are  at  the 

liberty 
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circle,  Tlielc  Circles  thus  drawn,  let  the  outenlioft  B  C  D  E  reprefencs  the  Ge¬ 
neral  A iertdian,  O  the  North- Pol e,  E  the  South-Vole,  ami  BAD  the  Equinoctial-,  CAE 
the  Equ.mHial  Colure  and  Prime  Vertical  (hide,  or  hour  of  Six. 

Secondly,  From  your  Scale  of  half  Tangents  take  15  deg.  (one  hour’s  diltance  | 
and  let  them  upon  the  Equinoctial  from  the  Centre  A,  to  1 5  on  either  fide  to¬ 
wards  B  and  D.  Allb  take  30  dog.  (which  is  two  hours  diftanco)  and  let  them 
from  A  on  both  lidos  to  ;o  and  30  towards  B  and  D,  do  (b  with  the  Tangents  of 
4 7,  60,  and  7 q  deg.  which  arc  whole  hour  diltances  :  But  inllead  of’taking  1  j,  30, 
4$  d.  &c.  out  of  the  Scale  of  half  Tangents,  you  may  if  you  will  (  and  that  is 
better)  take  the  half  Tangents  of  q,  10, 1  5,20,  &c. 

Thirdly,  Thole  hum-  Circlet  mult  all  of  them  pals  through  E  and  C  the  two  Poles 
of  the  World  ,  and  limit  cut  the  Equinoliial  B  D  at  right  Angles  in  the  Points  17, 
?o>  4?>  &c-  ami  for  the  drawing  of  them,  you  mult  out  of  your  Scale  of  Secants 
take  the  Scant  ok  iq  deg.  (which  is  the  Secant  complement  of  75  deg.)  and  let  it 
from  75  to  coupon  the  Equinoctial  Circle  cm  both  lidos,  lo  (hall  30  and  30,  be<he 
two  Centres  tor  the  'fiill  hour  diltance  from  the  Meridian  on  both  tides ,  namely 

of  E  75  C - Alio  for  the  lecond  hour’s  diltance,  take  the  Secant  of  30  deg. 

(which  is  the  Complement  of  60  deg. )  and  let  it  from  60  to  60  on  the  Eejuitiofftal 
line.  So  lhall  6u  and  60  be  the  two  Centres  for  the  two  lecond  hours  from  the 

Meridian,  namely  of  C  00  E,  and  E  60  C  — - - -  Likewife  for  the  third  hour  di- 

Ibnce,  take  the  Secaiit  of  45  deg.  (wivch  is  allb  the  Complement  of  45  deg.)  and 
let  it  front  45  to  D  and  B,  lo  Hull  D  and  B  be  the  Centres  of  the  two  hour  Cir¬ 
cles  E  45  C,  and  C  45  E - Again,  for  the  fourth  hour,  take  the  Secant  of 

60  deg.  (which  is  the  Complement  of  30  deg. )  and  fet  it  front  50  and  50011  both 
lides  upon  the  Ivyum'dial,  extended  to  E  andG;  lo  (lull  F  and  G  be  two  Centres, 

whereby  to  dclcribe  the  two  Maul, am  for  hour  Circles)  E  50  C,  and  C  50  E. - 

Do  the  like  for  the  Secant  of  75.  &c.  And  if  you  lliould  put  the  Meridians  on  by 
jo,  2o,  \o  deg.  OT  the  Secant  Complement  is  always  the  Centre. 

Fourthly,  The  Meridians  (or  hour  Circles)  being  drawn,  the  next  thing  to  be 
done  is  to  draw  the  Parallels  of  Declination ,  and  they  are  all  linall  Circles  parallel  to 
the  Equinoliial  B  D.  And  to  find  die  Points  through  which  they  mull  pals,  take  out 
of  your  Scale  of  half  Tangents,  the  half  Tangents  of  40,  20,  50,  &c.  deg.  and 
fet  them  upon  the  Equinoctial  Colure  from  A,  both  .ways,  to  10,  ao,  50,  &c.  towards 

E  and  C.  - : —  Thele  Points  being  found  upon  th 0  Colure  C  E,  Out  of  your 

Scale  of  Tangents  take  to  deg.  (the  Complement  of  8o  J. )  and  let  it  from  80  to 
t,  (upon  the  I.ine  E  C  extended;  )  lo  lhail  c  be  the  Centre  of  the  Parallel  of  80: 
alfo  take  20  (the  Complement  of  70)  out  of  the  Scale  of  Tangents,  and  let  it  from 
70  to  d,  lo  lhall  d  be  the  Centre  of  the  Parallel  of  70  deg.  And  lo  of  all  the 

reft. - - -  And  in  this  nature  may  the  two  Tropicks  beinlertcd  ;  for  the  half 

Tangent  of  25  d.  50  m.  being  let  from  A  to  a  and  h,  Hull  give  the  points  a  and 
b,  through  which  the  Tropicks  mud  pals,  and  the  Tangents  of  66  deg.  50  m.  (the 
complement  of  15  d.  30m.)  lec  from  a  and  />,upon  the  Colure  E  C  extended, 
will  bo  the  Centres  whereby  to  defer ibc  the  two  Tropicks  2°  a  2o  and  VP  h  VP. 

Fifthly.  A  Right  lino  s  A  ®  being  drawn  between  the  two  Tropicks  lhall  be 
the  Echptick,  which  muff  be  divided  and  numbered  according  as  the  Scale  of  half 
Tangents,  but  into  Sines  of  the  Zodiac,  as  you  lee  in  the  figure. 

Sixthly,  To  this  Projection  there  ought  to  be  a  moveable  Horizon,  which  will  make 
the  Projection  Umvcrjal ,  which  Horizon  mult  be  the  full  length  of  the  Diameter  B  D, 
and  mult  bo  divided  and  numbered  as  the  Scale  of  half  Tangents  is  divided,  and  as 
you  fee  in  the  Figure :  And  this  Horizon  is  to  turn  about  upon  the  Centro  A»  and 
therefore  I  call  it  moveable. 

Some  Ufes  of  this  Projection. 

I.  How  to  fit  the  VrojeCtion  for  Vfe  in  any  Latitude. 

If  you  would  fi:  this  Projection  for  Ulc  in  the  Latitude  of  40  degrees  North , 
count  40  deg.  upon  the  Meridian  (or  outermolt  Circle)  from  C  towards  D,  and 
thither  bring  the  moveable  Horizon,  which  being  there  fixed  with  a  bit  of  Wax,  a 
Screw,  ov  the  like,  the  Projection  will  be  fitted  to  perform  many  Spherical  Conclu- 
hons  m  that  Latitude,  a  few  whereof  lhall  be  here  delivered. 
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liberty  of  the  Maker  or  Owner ;  and  therefore  let  this  fuffice  for  the  Conftrudinn 
of  the  Scales  upon  the  Ruler ,  only  in  fome  fpare  place  thereof,  let  there  be  twn 
Lines  of  Equal  Parts,  each  equal  to  the  Radius  O  R;  the  one  divided  into  10  an! 
noted  with  L  for  Leagues ;  the  other  into  60,  noted  with  M  for  Miles  ' 

And  here  note  by  the  way,  that  the  FiveScalcs  firft  mentioned,  viz.  Chords  Sines 
Secants,  Tangents,  and  Half  Talents,  are  all  that  are  needful  in  Spherical  Pro.edion- 
and  therefore  I  would  advife  to  have  thofe  Five  put  upon  one  Side  of  the  Rider  with 
a  Scale  of  Equal  parts  added  :  As  for  the  other  Scales  of  Veiled  Sines  Rumbs  Vnual 
parts.  Meridian  Line,  and  Line  of  Longitude,  they  are  Scales  ufdful  in  Navigation  and 
lo  may  be  either  omitted  or  put  on  the  other  Side  of  the  Ruler.  * 

Thefe  Scales  being  put  upon  a  Ruler,  are  fitted  for  all  the  Ufcs  following  •  but 
whereas  I  have  often  faid  [or  rather  upon  a  Seller  ]  the  Rea  Ion  is  this  ■  Fo 
if  you  ufe  them  as  they  are  upon  a  Ruler ,  you  are  conftraincd  to  drawvmir 
Projeltion ,  or  other  Schemes  whatfoever,  of  the  fame  bignefs  of  that  to  which 
the  Radius  of  your  Scale  is  made  :  Whereas  ( if  they  be  put  upon  a  Seller )  vou 
may  Prop  ell  your  Sphere  to  any  Radius,  bigger  or  lefs  at  plealure:  This  I 
thought  good  to  intimate,  before  1  come  to  Ihew  the  Ulcs  of  the  Scale. 


CHAP.  Hr. 

The  joint  ufe  of  the  Scales  of  Sines,  Tangents,  half 
Tangents,  Secants  and  Chords ,  in  TrojeUing  of 
the  Sphere  in  Plano,  both  general  and  Tarn- 
cular. 

THE  Spltre  miy  be  Projeded  in  Plano  upon  any  Circle  Gnat  or  Small,  Direlt  or 
°%«,  I  lhall  tnftance  in  Tome  few,  and  thofe  (hall  be  both  General  or  Pan  - 

CTr  1  “W®  P;yllr‘  wh'?l>  few  generally  for  all  Latuudes,  as  the 

AmUmma  the  General  Aftrolabt of  Gemmifrifins.  afterwards  augmented  and  amplified 

lllfhfT'  ’ll  p  Gentleman,  and  by  him  called  Tit  Math, mat, cal  jw; 

I  call  thofe  Prejelhom  Particular ,  as  are  defcribed  upon  the  Plain  of  fome  particular 
Horizon ,  or  fuch  as  have  a  particular  Horizon  Projected  upon  them. 

By  this  kind  of  Projellsng  of  the  Sphere  in  Plano ,  many  ( if  not  all )  Spherical 
Cmclafim,  may  beperformed,  and true  Schwa  of  the  Sphere  drawn  fin  tabic  to  any 
K?'ft‘on,  which  will  be  a  great  help  in  Trigonometrical  Calculation,. 


CHAP.  IV. 

Hm  to  TrojeU  ’the  Sphere  in  Plano  upon  the  Plain  of 
the  general  Meridian,  by  Qrcular  Lines,  which  will 
he  a  General  Proje&ion  ;  Alfo  how  to  fit  an  Ho¬ 
rizon  •  thereunto ,  fuitable  to  any  affigned  Latitude. 

fv.  i.  rig.  i. 

FIrft,  draw  a  Circle BCDE,  upon  the  Centre  A,  where  it  is  to  be  crofied  with 
two  diameters  at  Right  Angles;  let  the  four  Quadrants  be  divided  each  of  them 
into  90  degiees,  beginning  at  C,  and  ending  with  90  at  B  and  D  in  the  upper  Se- 
nucucle,  and  beginning  at  B  and  D,  and  ending  with  92  at  E  in  the  lower  Semi- 
•  circle. 
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circle.  Tilde  Circles  thus  drawn,  let  the  outernioll  B  C  D  E  reprefents  the  Ge¬ 
neral  Meridian,  C the  North-Pole ,  E  the  South-Vole, and  B  A  D  the  Equinoctial :  CAE 
the  Equinoctial  Colure  and  Prime  Vertical  Cucle,  or  hour  of  Six. 

Secondly,  From  your  Scale  of  ha  IK  Tangents  take  15  deg.  (one  hour’s  diflance) 
and  let  them  upon  the  Equinoctial  from  the  Centre  A,  to  15  on  either  lide  to* 
wards  B  and  D.  Alio  take  ;o  deg.  (which  is  two  hours  di  fiance  )  and  let  them 
from  A  on  both  lidos  to  50  and  50  towards  B  and  Df  do  lo  with  the  Tangents  of 
47,  60,  and  75  deg.  which  arc  whole  hour  diftances  :  But  inOead  of'taking  15,  30, 
45  d.  &c.  out  of  the  Scale  ot  half  Tangents,  you  may  if  you  will  (  and  that  is 
better)  take  the  half  Tangents  of  7,  10, 1  7,20,  &c. 

Thirdly,  Thole  hour  Circles  mull  all  of  them  pals  through  E  and  C  the  two  Volet 
of  the  World,  and  mull  cut  the  Equinoctial  B  D  at  right  Angles  in  the  Points  17, 
;o,  4?,  &c.  and  for  the  drawing  of  them,  you  mull  out  of  your  Scale  of  Secants 
take  the  Scant  oi  1  7  deg.  (  which  is  the  Secant  complement  of  75  deg  )  and  let  it 
from  75  to  coupon  the  Equinoctial  Circle  on  both  lides,  lo  lhall  30  and  30,  be -the 
two  Centres  for  the ’firft  hour  dillance  from  the  Meridian  on  both  lides,  namely 

of  E  75  C - -Alio  for  the  lecond  hour’s  dillance,  take  the  Secant  of  ;o  deg. 

(which  is  the  Complement  of  60  deg. )  and  let  it  from  60  to  60  on  the  Equinoctial 
lane.  So  dial  I  60  and  60  be  the  two  Centres  for  the  two  lecond  hours  from  the 

Meridian,  namely  of  C  bo  E,  and  E  60  C -  Likewile  for  the  third  hour  di- 

llance,  take  the  Secant  of  45  deg.  (which  is  alio  the  Complement  of  4,  deg.)  and 
let  it  from  4$  to  I)  and  B,  lo  dull  1)  and  B  be  the  Centres  of  the  two  hour  Cir¬ 
cles  E  45  C,  and  C  4$  E - Again,  for  the  fourth  hour,  take  the  Secant  of 

60  deg.  (which  is  the  Complement  of  30  deg. )  and  let  it  from  50  and  50011  both 
lilies  upon  the  Equinoctial,  extended  to  F  and  G;  lodiall  F  and  G  be  two  Centres, 

whereby  to  dclcribe  the  two  Meridians  for  hour  Circles)  E  50  C,  and  C  50  E.  - - 

Do  the  like  for  the  Secant  of  75.  &c.  And  if  you  fhould  put  the  Meridians  on  by 
jo,  20,  deg.  G'c.  the  Secant  Complement  is  always  the  Centre. 

Fourthly,  The  Meridians  (or  hour  Circles)  being  drawn,  the  next  thing  to  be 
done  is  to  draw  the  Parallels  of  Declination ,  and  they  are  all  finall  Circles  parallel  to 
the  Equinoctial  B  L).  And  to  find  the  Points  through  which  they  mull  pals,  take  out 
of  your  Scale  of  half  Tangents(the  half  Tangents  of  jo,  20,  $q,&c.  deg.  and 
fet  them  upon  the  Equinoctial  Colure  from  A,  both  .ways,  to  10, 10,  50,  &c,  towards 

E  and  C.  - ; —  Tilde  Points  being  found  upon  the  Colure  C  E,  Out  of  your 

Scale  of  Tangents  take  10  deg.  (the  Complement  of  80  d. )  and  let  it  from  80  to 
t,  '  upon  the  I  ine  E  C  extended  ;  )  fo  Hull  c  be  the  Centre  of  the  Parallel  of  80: 
alfo  take  20  (the  Complement  of  70)  out  of  the  Scale  of  Tangents,  and  let  it  from 
70  to  d,  lo  lhall  el  be  the  Centre  of  the  Parallel  of  70  deg.  And  16  of  all  the 

reft. - And  in  this  nature  may  the  two  Tropicks  be  inferred  ;  for  the  half 

Tangent  of  25  d.  50  m.  being  fet  from  A  to  a  and  h,  fhali  give  the  points  a  and 
4,  through  which  the  Tropicks  mufl  pals,  and  the  Tangents  of  66  deg.  50  m-  (the 
complement  of  25  d.  30m.)  let  from  a  and  A, upon  the  Colure  E  C  extended, 
will  be  the  Centres  whereby  to  delcribe  the  two  Tropicks  2d  a  25  and  V?  h  VP. 

Fifthly.  A  Right  lino  ®  A  ®  being  drawn  between  the  two  Tropicks  lhall  be 
the  Echptick,  which  mull  be  divided  and  numbered  according  as  the  Scale  of  half 
Tangents,  but  into  Sines  of  the  Zodiac,  as  you  lee  in  the  figure. 

Sixthly,  To  this  Projetlion  there  ought  to  be  a  moveable  Horizon,  which  will  make 
the  Projection  Umvcrjal,  which  Horizon  mull  be  the  full  length  of  the  Diameter  B  D, 
and  mull  be  divided  and  numbered  as  the  Scale  of  half  Tangents  is  divided,  and  as 
you  lee  m  the  Figure :  And  this  Horizon  is  to  turn  about  upon  the  Centro  A.  and 
therefore  I  call  it  moveable. 


Some  Ufes  of  this  Projection. 

1.  flow  to  fit  the  Projection  for  Vfe  in  any  Latitude. 

« 

If  you  would  fu  this  Projection  for  Ulc  in  the  Latitude  of  40  degrees  North, 
count  40  deg.  upon  the  Meridian  (or  outermoll  Circle)  from  C  towards  t),  and 
thither  bring  the  moveable  Horizon,  which  being  there  fixed  with  a  bit  of  Wax,  a 
Screw,  bv  the  like,  the  Projection  will  be  fitted  to  perform  many  Spherical  Conclu* 
hons  in  that  Latitude,  a  few  whereof  lhall  be  here  delivered. 


II.  What 
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II.  What  Declination  Jhall  the  Sun  have  when  he  u  in  29  «/  Taurus  > 

Find  the  Point  of  the  29th:  deg.  of  Taaras,  in  the  Ecliptick  I  me,  and  the  Pa- 
ralle  of  Declination  which  pa(feth>  that  Point  is  the  loth  Parallel  ho...  he  liaju.. 
noftial,  towards  C,  the  NortbPole-,  lo  that  when  the  bums,,.  29  deK.  oi  la,  m„,  ,t 
hath  10  deg.  of  North  Declination. 

Examples  of  this  Projection  in  the  Latitude  of  40  deg. 

The  Sun  having  20  Jeg.  of  North  Declination,  to  find, 

I.  The  Sun’s  Meridian  Altitude. 

The  Sun’s  Declination  being  10  deg.  North  count  how  many  degrees  are  con- 
Mined  between  that  Parallels  Interferon  with  the  General  Meridian  and  the  Ho. 
rizm ,  which  you  will  find  to  be  7°,  and  that  is  the  Suns  Meridian  Altitude . 

II.  To  find  the  Afienfional  Difference. 

See  how  many  degrees  of  the  Horizon  arc  contained  between  the  Centre  and  the 
Point  where  the  Parallel  of  the  Sun’s  Declination  -curtail  the  Horizon,  which  you  will 
find  to  be  17  d.  47  m.  and  that  is  the  Afienfional  Difference ;  which  in  lime  is  1 
hour  and  1 1  min. 

III.  The  Semidiurnal  and  Scminollurnal  Arks. 

Count  upon  the  Parallel  of  Declination  from  the  Meridian,  how  many  hours 
and  parts  of  hours  are  contained  between  the  South  part  of  the  Meridian  and  the 
Horizon ,  which  you  will  find  to  be  7  H.  16  m.  and  that  is  the  Semidiurnal  Ark;— 
Alfo  count  how  many  hours  and  minutes  upon  the  Parallel  of  Declination  aic  co  ij 
tamed  between  the  North  part  of  the  Meridian  and  the  Horizon ,  which  you  will  hud 
to  be  4  h.  34  m.  and  that  is  the  Seminotturnal  Ark.  •  . 

Note.  The  Semidiurnal  Ark  doubled  is  the  Length  of  the  day  The  Semino- 

thirnal  doubled  is  the  Length  of  the  Night.  - -  The 

re  nee  is  (o  much  as  the  Sun  Sets  or  Rijes  before  01  aftci  Six  a  Clock. 

IV.  To  find  the  Sun’s  Amplitude. 

The  number  of  degrees  upon  the  Horizon ,  between  the  Centre  and  the  laiallcl 
of  Declination,  are  16  d.  3*  m.  And  that  is  the  Suns  Amplitude  from  the  Laft  * 
Weft. 

V.  To  find  what  Altitude  the  Sun  jhall  have  at  Six  a  Clock. 

Bring  the  moveable  Horizon  to  the  7jmith  of  the  Place,  and  note  * 
degree  thereof  the  Parallel  of  the  Sun’s  Declination  doth  oafs,  for  that  is  the  com 
plement  of  the  Sun’s  Altitude  at  Six  ?  Clock :  So.  the  Sun  having  20  ^of  North 
Declination,  that  Parallel  will  crofs  the  Horizon  in  1 1  de.  42 .in.  A  lon  ,nthe 
will  the  Sun  have  at  Six  a  Clock,  when  he  hath  2.0  deg.  of  Noitli  D 
Latitude  of  40  degrees. 
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flow  to  Trojccl  the  Sphere  in  Plano,  fuitable  to  any 
ajfigned  Horizon ;  fuppofe  London,  ruhofc  Latitude 
is  5  1  deg.  3  o  m. 


nUppofc  .1  Globe  to  be  elevated  to  the  Latitude  of  5 1  deg.  30  m.  and  to  be 

k)  p relied  flat  down  into  the  Plain  of  the  Horizon ,  then  will  the  outer  Circle 
or  Iamb  thereof,  reprolcnt  the  Horizon  of  London ,  and  all  the  Circles  contained  in 
the  Upper  Hemifphere  of  the  Globe,  may  be  artificially  reprefented  within  this 
primitive  Circle  W  N  E  S  ;  as  the  Meridians ,  Equinoctial ,  Ecliptick ,  Circles  of  Alti¬ 
tude,  Parallels  of  Decimation ,  &c.  by  Circular  Lines*  amongft  which  the  Azimuths 
onlv,  in  this  Projection,  become  Streigbt  Lines ,  all  meeting  in  the  Center  Z. 

with  the  Radius  (or  60  deg. )  of  your  Scale  of  Chords ,  upon  Z  as  a  Centre, 
deferibe  the  Circle  N  liS  W,  representing  the  Horizon  of  London,  which  crofi  with 
the  two  Diameters  W  E  and  N  S  at  right,  angles  in  Z  :  So  lhall  the  Centre  Z  be 
,|ie  '/A nuh  thereof,  N  S  the  Meridian,  and  W  E  the  Prime  Vertical  Circle ,  or  Azi¬ 
muth  of  Eaft  and  IVtft. 

Let  the  four  Quadrants  of  this  Circle  be  each  of  them  divided  into  90  equal  parts, 
or  degrees,' and  mimbrcd  from  N  and  S,  towards  E  and  W,  by  10,  2.0,  \o,  &c.  to 
9oatWandE.  '  ,  , 

Thus  much  for  the  Limb,  or  outermoft  Primitive  Circle ,  now  for  the  work 

within.  . 

Firft,  Extend  the  Meridian  Line  N  S  out  at  length,  on  both  Iides,  to  B  ana  O : 
And  (bccaule  the  Latitude  is  51  d.  30  m.)  take  39  deg.  30  m.  the  Complement  of 
the  Latitude,  out  of  the  Scale  of  Half  Tangents ,  and  let  it  from  Z  the  Zenith  to  P  ; 
lo  (hall  lJ  ho  the  North  Pole  of  the  World,  diftant  from  the  Zenith  Z  ;8  d.  30  m. 
and  elevated  above  the  North  part  of  the  Horizon  N  P,  51  d.  30  m.  equal  to  the 
Latitude.  'The  point  P  being  found,  out  of  the  Scale  of  Secants  take  the  Secant  of 
the  Latitude  51  d.  30  m.  and  let  it  upon  the  Meridian  Line  ( extended)  from  P  to 

l) ;  lo  Hull  B  be  a  Centre,  and  B  P  Radius >  upon  which  to  deferibe  the  Circle  W  P  E, 

which  is  the  Hour  Circle  of  Six,  cutting  the  Horizon  in  E  and  W,  the  Eaft  and  Weft 
Points  thereof,  and  palling  throijgh  P  the  Pole  of  tho  World ;  and  this  Circle  is  alfo 
the  Equmottial  Colure.  . 

Secondly,  Out  of  the  Scale  of  Half  Tangents  take  the  Latitude  $1  d.  30  m.  and 
let  i:  fiom  Z  to  A\ ;  lo  lhall  /ll  be  the  Point  in  the  Meridian,  through  which  the 
F.ijaihocttal  muft  pals.  Alio  take  38  d.  30  m.  the  Complement  of  the  Latitude, 
nut  of  tho  Scale  of  Secants,  and  let  it  upon  the  Meridian  from  Pd.  to  C  ;  lo  lhall  C 
he  a  Centie,  and  C /K  a  Radius ,  upon  which  to  delcnbe  the  Equinolhal  Circle 
W  A\  E,  cutting  the  Horizon  in  the  Eaft  and  Weft  Points,  and  the  Eejuinoihal  Colure 
in  the  lame  Points  alio,  and  the  Ecliptick  in  the  Points  Y  and  a. 

Thirdly  Eoralimich  as  the  Ecliptick  cuttcth  the  Equinoctial  on  cither  fide  thereof, 
at  an  Angle  of'23  deg.  30  min.  add  23  deg.  30  min.  to  5 1  d.  30  m.  and  theSumm  is 
*■{  deg.  alio  liibtraft  23  deg.  30  min.  horn  O  deg.  30  min.  and  the  remainder  will 
k  Ag  deg.  Wherefore  take  75  deg.  out  of  your  Scale  of  half  Tangents,  and  let  them 
from  Z  to  vp.  and  take  the  half  Tangent  of  38  deg.  and  fee  it  from  Z  to  $>'  ;  lo 
lUi  the  two  Points  W  and  ®  be  the  two  Points  in  the  Meridian ,  through  which 
the  two  halves,  viz.  the  Northern  and  Southern  Semicircles  of  the  Ecliptick,  muft 
pals.  And  now*  if  to  38  d.  30  m.  the  Comp,  of  the  Latitude,  you  add  11  d.  30  m. 
the  Obliquity  of  the  Echptick ,  the  Sumin  is  62  d.  the  Meridian  Altitude  of  the  Sun 
when  he  is  in  Cancer  ;  and  if  you  fiibtraA  23  d.  30  m.  from  38  d.  30  m.  the  re- 
niainder  will  be  15  d.  for  the  Sun’s  Meridian  Altitude  when  he  is  in  Capricorn  :  Where¬ 
fore  take  62  dor.  the  Meridian  Altitude  in  Cancer,  out  of  your  Scale  of  Secants,  and 
lot  it  f ;  0111  c,  to  O  i  lo  lhall  O  be  the  Centie  of  the  Northern  Semicircle  of  the 

G  g  g  Ecliptick 
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Ecliptick,  noted  with  ,tl,  S>,  Si}  UT.  And  the  Secant  of  i  <  deg.  the  Sun'wM*. 
ridian  Altitude  when  he  is  in  V,  being  fet  from  VP  to  D,  /Kali  give  L)  f0r  the  Ccn* 
tre  of  the  Southern  Semicircle  of  the  Ecliptick,  dura&red  with  m,  / ,  vf  ~~ 
Both  which  Semicircles  being  drawn,  will  cut  the  Horizon  in  the  Points  of  Eafl  \ 
We fiy  and  the  Meridian  in  the  Points  ®  and  VP. 

Fourthly,  For  the  Dividing  of  the  two  Semicircles  of  the  Ecliptick  ;  out  of  your 
Scale  of  half  Tangents  cake  6i  deg.  and  let  it  from  Z  to  F;  fo  /hall  F  be  the  Pp/e 
of  the  Northern  Semicircle  of  the  Ecliptick  r,  sr,  ^  j  and  the  half  Tangent  of  i  c  d 
fee  from  Z  to  G,  /hall  give  the  Point  G,  for  the  Pole  of  the  Southern  half  of  the  fic- 
Uptick  T,  vpt  from  which  two  Volet,  F  and  G  the  Ecliptick  muff  be  divided  „] 
this  manner :  A  Ruler  laid  to  F,  and  every  ;o  deg.  of  the  Primitive  Circle  VV  S  E 
/hall  cut  the  Northern  Semicircle  of  the  Ecliptick  in  the  Points  tf,  o't,  >tv  •  aiu{ 
being  laid  to  G,  and  every  $cth  deg.  of  the  Line,  it  lliall  cut  the  Southern  Semi¬ 
circle  in  the  Points  m,  tiVPi^i  X,  for  the  Points  of  the  Suns  Entrance  into  anv 
of  the  Signs ;  and  fo  may  every  fifth,  tenth,  or  every  fingle  degree  of  the  Ecliptick 
be  divided.  , 

Fifthly,  For  the  two  Tropicks,  which  are  Parallels  to  the  Equinottial,  and  do  bound 
the  Courfe  of  the  Sun :  The  Interfe&ions  of  the  Tropicks  with  the  Meridian  depend 
upon  the  Equator  ;  for  from  M  d.  50  m.  farther  /hall  be  VP,  the  Interledion  of 
the  Southern  Tropick  with  the  Meridian,  and  from  M  13  deg.  ;o  m.  neaier  Ihill 
be  the  Interledion  of  the  Meridian  with  the  Northern  Tropick.  Now  to  find  the 
Points  ®  and  VP  upon  the  Meridian ,  do  thus:  FromZ  to;E,  being  the  half  Tangent  of 
$1  deg.  ;om.  add  thereto  i;  deg.  30  m.  the  Sun  /hall  be  75  deg.  wherefore,  the 
half  Tangent  of  75  deg.  being  fet  from  Z,  fhall  roach  to  VP,  the  Interfedtion  of  the 
Southern  Tropick  with  the  Meridian :  The  Interfcdions  of  the  other  intermediate 
Parallels  of  Declination  with  the  Meridian  fhall  be  found  in  like  fort,  by  their  degrees 
of  diftancefrom  the  Equinottial ;  and  they  will  be  fiich  as  in  this  Table. 

A  Table  of  the  Interfeftions  of  the  Parallels  of  Declination  with  the  Meridian. 
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r Sixthly,  Then  for  the  Centres  of  the  Tropicks,  and  the  other  intermediate  Parallels 
01  Destination,  they  depend  upon  their  Intcrfe&ions  on  the  Southern  pait  of  the  Meri¬ 
dian, 
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than,  it  being  extended,  and  their  difhnccs  from  Z  Hull  be  Inch  Tangents  as  arc  ex¬ 
hibited  in  this  Table. 

A  Table  for  the  Centres  of  the  Tropicks  and  Parallels  of  Declination  from  the  Zenith. 


w  find  ,he  **»***. 


And  thus  have  you 
three  Points  whereby 
to  draw  every  Parallel  of 
Declination,  viz.  One 
upon  the  Meridian  NS, 
and  Two  upon  the  Ho¬ 
rizon  or  Primitive  Cir¬ 
cle  ;  lb  that  their  Cem 
tres  may  be  found  by 
thei;d.  Problem  of  the 
Second  Book  of  Plain 
Geometry :  All  which 
Centres  will  fall  in  the 
Meridian  NS  extended. 


Seventhly, 
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Seventhly,  For  the  Hour  Circles  :  The  Point  B  being  found  to  be  the  Centre  for  the 
Hour  Circle  of  6,  through  the  Point  Bdravy  a  Lin-:  at  length  perpendicular  to  the  Meri¬ 
dian  PJ5,  extending  it  on  both  Tides  thereof,  and  alfo  Parallel  to  WE,  as  the  Line  KBL; 
for  in  this  Line  will  all  the  Centres ,  by  which  the  Hour  Circles  are  to  bedelcribed,  fall’ 
which  Line  ought  to  b:  very  carefully  drawn.  Now  to  find  the  Centres ,  do  thus, 

Eighthly,  Upon  P  (as  a  Centre )  at  the  diftance  P  B,  delcribe  the  Semicircle  ABG, 
which  divide  into  n  equal  parts  in  the  Points  *,  &c.  Then  lay  a  Ruler  to  p’ 

and  every  of  the  Points  *  *  *>  &c.  Lines  drawn  from  thofe  Points  will  cut  the  Tan¬ 
gent  Line  KBL  in  the  Points  ;,  i,  i,  and  1 1,  io,  9,  &c.  which  arc  the  Centres  of 
the  firft,  fecond,  and  third  Hours  from  the  Meridian,  on  both  fidcs  thereof :  For  one 
foot  of  the  Compares  being  fet  in  1,  or  1 1  in  the  Line  BL,  and  the  other  extended 
to  P,  the  Pole  of  the  World,  (where  all  the  Hour  Circles  muff  meet,)  it  will  delcribe  the 
Arch  or  Hour  Circles  of  7,  and  5,  &c.  And  in  the  lame  manner  may  the  reft  of  the 
Hours  be  drawn,  and  alio  the  halves  and  quarters  of  Hours ,  or  every  5th.  or  10th.  deg. 
of  the  Equinotlial ,  or  more  if  you  pleafe,  be  inlcnbed,  by  firft  dividing  the  Semicircle 
ABG  intoluch  parts,  and  transferring  them  to  the  Tangent  Line  KBL. 

Thafe  Hour  Circles ,  if  they  were  drawn  out,  would  all  of  them  pafs  through  P  the 
Pole  of  the  World,  but  in  this  place,  and  for  our  prefent  purpofe,  it  will  be  fuHicient  to 
draw  them  only  between  the  Tropicki ,  becaule  the  Sun  never  excccdeth  thole  Bounds. 

Laftly,  To  this  Projettion  there  belongeth  an  Index,  as  MHK,  to  move  upon  the 
Centre  Z,  which  Index  is  to  be  divided  and  numbred  as  the  Scale  of  half  Tangents  is 
upon  the  Scale,  and  as  you  lee  done  in  the  Figure.  * 

A  Synopfis  of  the  making  of  this  Projettion. 

7j  P~a'  38  $0  The  Pole. 

P  B— SC.  51  Cent.  Equ.  Colure. 

51  $0  The  Equinotlial. 

/EC^-Sc.  38  30  Cent.  Equin. 

Vf  D— Sc.  1  S  00  Cent,  of  Eel  ip. 

So  O— Sc.  61  00  Cent,  of  Echp. 

Z  F~a‘  6t  00  Pol.  Eclip. 

ZG=f  If  00  Pol.  Eclip. 

Z  vy— 5*  7?  00  Trop.Capnc. 

Z  2.8  00  Trop.  Cane. 

Some  USES  of  this  Projection. 

I.  To  find  the  Suns  Declination ,  his  place  in  the  Ecliptick  being  given. 

Seek  the  Suds  place  in  the  Ecliptick  Circle ,  and  then  obferve  what  Parallel  of  De¬ 
clination  doth  crols  the  Ecliptick  in  that  Point  in  which  the  Sun  is ;  for  chat  is  the 
Suns  Decimation  for  that  day. 

$b  the  Sun  being  in  the  29  deg.  of  Taurus ,  the  Parallel  of  Declination  which  paftetli 
through  that  Point  is  the  10th.  Parallel  from  the  Equinotlial  towards  the  North  Pole ; 
and  lb  the  Declination  at  that  time  is  20  deg.  North,  becaule  the  Sun  is  in  a  Northern 
Sign. 

II.  By  knowing  of  the  Suns  Declination ,  to  find  the  Afcenftonal  Difference , 
and  Time  of  the  Suns  Bifing  and  Setting. 

Find  the  Parallel  of  Declination  in  which  the  Sun  is,  and  trace  it  along  with  your 
Eye  ( or  with  a  Needle’s  point)  till  it  touch  the  Horizon ,  and  there  fee  upon  or  be¬ 
tween  what  Hours  it  fallcth,  for  that  is  the  time  of  the  Suns  Rftmg  or  Setting  ;  and 
lo  many  Hours  and  Minutes  as  that  is  before  or  after  Six,  the  lame  is  the  Afcenftonal 
Difference. 

So  the  Sun  having  20  deg.  of  North  Decimation,  that  Parallel  being  followed  to  the 
Horizon,  will  fall  at  1 1  Minutes  after  4  of  the  Clock  in  the  Morning,  at  which  time 
the  Sun  Rifes,  or  at  49  min.  after  5  in  the  Evening,  at  which  time  the  Sun  Setteth  ; 
and  the  diftance  contained  between  the  Parallels  intcrle&ion  with  the  Horizon ;  and 
the  Hour  Line  of  S,  is  1  hour  and  49  min.  and  that  is  the  Afcenftonal  Difference.  » 

III.  He 
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111.  The  Amplitude  of  the  Suns  Rifing  or  Setting. 

Find  the  Point  where  the  Parallel  of  Decimation  doth  cut  the  Horizon,  the  Num¬ 
ber  of  Degrees  contained  between  that  Point  and  the  Point  of  Eajl  or  ITe/I,  arc  the 
Degrees  of  the  Suns  Amplitude. 

the  Sun  having  deg.  of  North  Declination,  the  Degrees  of  the  Horizon  con- 
ntned  between  this  Parallel  and  the  Point  of  Halt  or  Weft,  are  33  deg.  20  min.  and 
chat  is  the  Amplitude ;  and  lb  many  degrees  doth  the  Sun  Rife  or  Set  diftant  from  the 
true  Eajl  or  Weft  Points  ol  the  Horizon  towards  the  North,  becaule  the  Sim  hath  North 

Decimation. 

IV.  At  what  hour  of  the  Day  tie  Sun  will  be  due  Eajl  or  Weft. 

l  ook  for  the  Point  where  the  Paralleled  Declination ,  in  which  the  Sun  is,  doth  cut 
the  Line  of  Eaft  and  West,  or  the  Prime  Vertical  Circle,  W.  E.  and  what  Hour  it  cut- 
tcch,  that  is  the  Hour  at  which  the  Sun  will  be  due  Eaft  or  Weft. 

So  you  Hull  find  that  the  Parallel  of  20  deg.  of  North  Decimation  will  cut  the  Prime 
Vertical  Circle  (on  the  Eaft  fide)  at  7  min.  after  7  in  the  Morning ,  at  which  time  the 

Sun  will  be  due  Eaft. - And  it  doth  interleft  it  (on  the  Weft  fide)  at  53  min. 

alter  4  m  the  Afternoon,  at  which  time  the  Sun  will  be  due  Weft. 

V.  \\  hat  Altitude  the  Sun  fh all  have  when  he  is  upon  the  Eaft  or  Weft  Azimuth. 

Hy  the  Index  upon  the  Eaft  or  Welt  Line  of  the  Projettion,  and  look  what  Degrees 
of  the  Index  are  cut  by  the  Parallel  of  Decimation ,  for  thole  are  the  Degrees  of  Alti¬ 
tude  which  the  Sun  lhall  have  when  he  will  be  upon  the  Eaft  or  Weft  Azimuth. 

So  the  Declination  being  20  deg.  North,  and  the  Index  laid  upon  the  Line  of  Eaft  or 
JVell,  the  Parallel  of  20  deg.  of  North  Declination  will  pafs  under  25  deg.  55  min. 
And*  luch  Altitude  lhall  the  Sun  have  when  he  is  upon  the  Eaft  or  Weft  Azimuths. 

VI.  What  Altitude  the  Sun  fhall  have  at  Six  of  the  Clock. 


Look  where  the  Parallel  of  Decimation  crofieth  the  Hour  Circle  of  Six,  and  to  that 
Point  bring  the  Index,  the  Degrees  of  the  Index  which  lie  over  that  Point,  are  the* 
Degrees  of  Altitude  that  the  Sun  fhall  have  at  that  Hour. 

So  the  Decimation  being  20  deg.  North,  the  Index  being  laid  over  the  Interleftion  ot 
this  Parallel,  with  the  Hour  Circle  of  Six,  will  have  cut  by  this  Interfeftion  If  deg: 
10  min.  And  fuch  Altitude  lhall  the  Sun  have  at  Six  of  the  Clock. 

And  in  this  manner  may  you  find  what  Altitude  the  Sun  lhall  have  any  hourot 
the  day,  in  any  Parallel  of  Declination. 

Vlf.  What  Azimuth  the  Sun  fhall  be  upon  at  Six  of  the  Clock. 


Lav  the  Index  over  the  Interleftion  of  the  Parallel  of  Decimation  and  the  Hour  Circle 
of  Six,  then  the  Degrees  of  the  Limb  of  the  Circle ,  cut  by  the  Index,  are  the  Degrees  ot 


~So  the*  Index  laid  upon  the  Interleftion  of  the  Parallel  of  10  deg.  of  North  Declina¬ 
tion ,  with  the  Hour  Circle  ol  Six,  it  will  cut  in  the  Limb  of  the  Horizon  77  dee.  14  m. 
if  you  count  them  from  the  North ;  or  12  deg.  46  min.  if  you  count  them  from  he 
Eajl ;  or  102  dee.  o  min.  if  you  count  them  from  the  South:  And  any  of  thele  is  the 


The  Suns  Declination  and  Altitude  being  given :  To  find, 

I.  The  Suds  Azimuth. 

Count  the  Decrees  of  the  Sun's  Altitude  upon  the  Index,  and  move  the  Index  about, 
till  thole  Decrees  do  he  juft  over  the  Parallel  of  Declmaum,  then  (hall  the  Degrees 
rnr  Kv  fin*  In, I i  v  in  the  Limb  of  the  Horizon,  give  the  Azimuth. 


So 
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So  the  Sufi's  Declination  being  20  cleg.  South ,  and  his  Altitude  n  deg.  It  you  bring 

11  deg  of  the  Index  to  touch  the  Parallel  of  lo  deg.  of  South  Declination,  you  II1.1IJ  find 
the  Index  to  cut  in  the  Limb  34  deg.  from  the  South ,  and  that  is  the  .SWs  Azimuth  at 

12  deg.  of  Altitude. — But  if  you  count  the  Azimuth  from  the  North,  it  is  146  deg. 
and  from  the  Eaft  or  Weft  56  deg. 

If.  The  Ifour  of  the  /la/. 

Count  the  Degrees  of  the  Suns  Altiude  upon  the  Index,  and  move  it  about  till 
thofe  Degrees  do  cut  the  Parallel  of  Declination ,  and  the  Hour  tlut  paileth  by  that 

Jnterfe&ion,  is  the  Hour  of  the  day.  1  1  •  1 

So  the  Suns  Declination  being  10  deg.  North,  and  the  Altitude  12  deg.  bring  udeg. 
of  the  Index  to  meet  with  the  Parallel  of  20,  and  the  Hour  Circle  under  this  Intcrkdion 
will  be  found  to  be  6  hours  30  nun.  for  the  Hour  of  the  day. 

Note,  That  in  all  the  foregoing  Problems,  whatfoever  is  faid  concerning  the 
Sun,  the  fame  is  to  be  underftood  alfo  of  any  fixed  Star,  whole  Decimation 
is  known. 


Parc  II. 


tPraRical  AS  T^O  NO  MY 


CHAP.  VI. 

To  Troftcl  the  Sphere  upon  one  of  the  Letter  Circles ; 
yi%.  The  Tropick  of  Capricorn. 

l.'IT/’ITH  60  (log.  of  the  Scale  ot’Chor/j,  upon  flic  Omtrt  P,  deferibe  the  Circle  Fir.  IU. 

V  V  &  A':  V  for  the  Equinbttial ;  crofs  it  with  two  Diameters  at  right  Angles  in 
the  Centre  P  with  *  P  y,  the  Equinotlial,  and  ALP  at,  the  SoljMal  Colure,  which  is 
alfo  the  Meridian  of  the  Place.— ~  2.  Out  of  your  Scale  of  half  Tangents,  take  1 1 3  deg. 
go  rr».  that  is,  the  diltancc  of  the  Tropick  of  Capricorn,  from  P  the  North  Pole  of  the 

WMd,  and  lot  them  upon  the  Meridian  from  P,  Southward,  to  v?. - 3.  Take  the 

half  Tangent  of  66  deg.  30  ni.  the  Complement  of  the  Suns  greatest  Declination  ( or  his 
d  1  If. 1  nee  from  the  North  Pole')  and  fee  it  upon  the  Meridian,  Northward,  from  Ptos>, 

and  at  that  di fiance  upon  P  deferibe  the  Circle  for  the  Tropick  of  Cancer. - 4.  Divide 

the  fpacc  between  &  and  into  two  equal  parts  in  the  Point  E ;  fo  fhall  E  be  the  Centre 

ivhercon  to  deferibe  the  Ecliptick  Circle  T  ®  -  yp. - 5.  Take  the  half  Tangent  ofod: 

gom.  the  Latitude,  out  of  the  Seale  of  half  Tangents,  and  let  it  upon  the  Meridian  North- 
ward.  from  P  to  R  ;  lo  Hull  R  be  the  Intei  leftion  of  the  Horizoft  with  the  North  part  of 

the  Meridian - - -  Take  the  Tangent  of  38  d.  go  m.  the  Compl.  of  the  Latitude,  and 

let  it  upon  the  Meridian ,  Southward,  from  P  toH ;  fo  ihall  H  be  the  Centre  of  the  Ho. 
nzon,  and  1 1  R  the  Semidiameter  thereof,  whereupon  the  Horizon  A  R  B  is  to  be  deferibed. 
cutting  the  Ecliptick  in  the  Points  y  and  if  there  be  no  former  Error  committedin 
theWoik.—  And  thus  have  you  projefted  the  Meridian,  EqttihoElial ,  Ecliptick,  Colures 
Horizon,  and  Tropic ks ;  the  next  thing  to  be  done,  is,  to  divide  the'  Ecliptick,  which  may 
be  done  horn  a  1  able  o  [Right  Afcenjions,  but  Geometrically  thus. — —7.  Divide  the  Equi- 
mlial  into  12  equal  parts,  then  laying  a  Ruler  to  E  (the  Centre  of  the  Ecliptick ,  and 
everv  of  thofc  1 2  Divifions  of  the  Equinollial)  it  will  cut  the  Ecliptick  Circle  in  the 
Points  y  v  ir  3  ll  m  ft  m  t  yp  tx  X >  and  according  as  you  divide  the  EquinoHml 
into  every  10th,  5th,  or  every  (ingle  Degree,  16  may  you  divide  the  Ecliptick  alfo. 

8.  For  the  Azimuths,  or  Vertical  Circles,  to  the  Radius  of  the  tytiHoZltal  Circle , 
take  the  half  Tangent  of  38  deg.  30  min.  the  Complement  of  the  Latitude ,  and  let  them 
from  P,  downwards,  (upon  the  South  part  of  the  Meridian)  to  Z;  fo  fhall  Z  be  the 
Ztnitb  Point,  where  all  the  Azimuth  Circles  muft  concur;  and  how  to  projed  them  is 

in  this  manner - 9.  Take  5 1  deg.  go  min.  the  Latitude,  out  of  your  Scale  of  Tan- 

lints,  and  prick  them  down  on  the  North  part  of  the  Meridian  from  P  to  X,  and 
through  X  draw  a  Tangent-Line  parallel  torPe,  extending  it  infinitely  on  both 

Inks  of  the  Meridian. - -10.  Make  Z  X  a  new  Radius ,  equal  to  a  Tangent  of 

45  deg.  and  on  that  Tangent-Line,  fet  the  Tangents  of  10,20,  go,  40,  &c.  which  Points, 
with  their  refpedive  diftances  from  Z  the  Zenith,  fhall  be  the  Centres  whereon  the 

Azimuths  mult  be  deferibed. - 1 1 .  For  the  Circles  of  Pofttion  draw  a  right  Line,  drawn 

through  H,  the  Centre  of  the  Horizon,  parallel  to  y  P  A  (the  Equinoltial  Colure)  then 
divide  the  South  Semicircle  of  ihe  Equina thal  into  fix  equal  parts;  a  Ruler  laid  from  P 
the  Pole,  to  each  of  thofc  lix  divifions,  will  cut  the  former  Parallel- Line  in  the  Points 
abed,  and  thole  Hull  be  the  Centra  whereby  to  deferibe  the  Circles  of  Position.  And 
thus  b  tins  Projttl ion  finilhed :  But  an  Index  mud  be  made  to  move  upon  the'  Centre, 
luch  as  is  deferibed  in  the  Figure. 

A  brief  Synopfis  of  this  Projell  ion. 

Ptlie  Vole  of  the  World,  as  alfo  of  the  Equinoctial,  and  the  two  Trofickr. 

P  yp-i .half  Tangent  of  1 1  3  deg.  go  Ill. 

P  half'  Tangent  of  66  deg.  go  min. 

P  \K~..hal(  Tangent  of  the  Latitude. 

P  \\— Tangent  ot  38  deg.  go  min. 

H  the  Centre  of  the  Horizon. 

R  the  Centre  through  winch  the  Circles  of  Pofttion  are  to  pals; 

P  E-Tangent  of  23  deg.  go  Him. 

E  the  Centre  of  the  Ecliptick. 

If  into  this  Projection  the  Parallels  of  Latitude  to  the  Ecliptick  be  drawn,  it  will  be  an 
ablblutc  Inltmmeiit  to  find  the  Rifmg  and  Setting  of  the  Moon  and  other  Planets 
that  have  Latitude.  CHAP. 
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CHAP.  VII. 

How  to  Trojett  the  Sphere  upon  any  Oblique  Circle  ; 
and  to  find  in  what  Latitude  and  difference  ofh ongi- 
tude  (from  the  place  where  the  Oblique  Circle  de¬ 
viates  f  rom  the  Meridian  and  Zenith  of  a  knmn 
Latitude)  (hall  he  an  Horizontal  I  lain. 

*?■  IV-  A  S  oua,  C,w/„  of  the  Spte  am  Horizon, 

°A  flS  pZ(,n-  frMt  c!«/e)  wli.ch  l  mean  hem,  w.ll  bell  bo  re 
the  Wot  Id.  Andr  Hollfe  ^Now  fuppofe  in  the  Latitude  of  London,  y  i  deg. 

^^mdl  .L  fiae  offHoule  mouia  aceliuc  fmm  the  South  Weltward.  I,  ,4  deg.  ao u, 
^om.uuttne  oeorao.  thc  North  part  of  the  Horizon  7,6  deg.  1  would 

and  the  Roof  thcieofiiiclit  ■  jiflpering  m  Longitude  that  part  of  the  World 

£ rt'Zh AZL  j  or  M  of  London,  will 

Fig.  v.  beAnavmg'ar”wn  a  Primitive  Corel,  II X  O  D,  to  tepreftnt  this  Ohl,V„  Plain  (or  Or- 

I  Draw  a  Diameter  H  O,  eroding  it  with  the  Diameter  CV  at  »<fir  Angle,  in  Q. 
fate  th  e  half  Tangent  of  the  Plain’s  Inclination,  16  deg.  ana  let  them  Iron.  0.  to 
-7*  (o  Ihill  Z  be  the  Zenith  o( London,  and  Qof the  place  enquiied. 

L\  Take  th e  half  Tangent  of  54tleg.  the  Complement  of  the  Plain  s  Imlmatm,  and 
fet^it  from  Q.to  B  ;  fo  Hull  B  be  one  Point  through  which  the  Horizon  of  London  m..ft 

pla  Tike  the  Tanrlnt  of  36de g.  the  Wain’s  Inclination  and  let  it  from  Q  to  C,  or 
iheSecant  of  ,6  deg.  and  let  it  from  B  to  C;  either  of  winch  dillances  lhall  gwe  the 
p  -nt  r  for  the  Centre  of  the  Horizon  of  London  II  MU*  r  .  c 

P  j  Tate  the  Tangtw  of  54 deg-  'be  Complement  of  the  Inelinalm,  and  fet  tt  from 

a“  Take  i4deg.  lo  min.  the  Declination  of  the  Plain,  from  the  Scale  of  Chord,,  and 

feVhriri“ 'fro^n z'co“ “ andt Xveje Pomes  W,  S,  and  E,  lor.he 

and  extend  it  as  far  as 

V°oflDmwYunefith'roughthe  Points  E  and  W,  (which,  if  you  have  committed  no 

Which  is  theMmdiunof  the  place  where  the  Declining  helming  Plam  m  London  wtllbe 
al,,o!T  R«hr  Hid  from  W  to  Z,  will  cut  the  Primitive  Circle  in  a,  horn  which 

^ia^ 

fLAtidunr,  and  laid  from  W  to  g,  will  Tc,  AM  i\f\\  be  dte^lt.f.lm  World. 
South-Pole ;  and  a  right  Line  drawn  through  P  (Land  M,  be the  ,  fi  , 

1  a.  The  Equinoctial  Circle  mull  be  drawn  through  the  Points  W  A  L,  anti  to  nn 

the  Centre  thereof,  .  ,,  1  rA.fc  the 

I  a.  Divide  the  right  Line  WE  into  two  equal  parts  m  R >  '  jf  World  P  <1 M 

Perpend, cnlar  R  T,  drawing  it  forth  till  it  meet  with  the 

( extended)  in  the  Point  T,  which  is  the  Centre  of  the  Emm >  /  extended  till 

R,  through  C,  (the  Centre  of  the  Horizon )  a  right  Line  be  dra  VI\  *' Centre 
it  concur  with  the  Axis  of  the  World  PQM  extended,  it  would  nice  * 
of  the  Equinoctial  alio.  divide 
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14.  Divide  M  P  into  two  equal  parts  at  Right  Angle,  m  D,  ancUaw~DG"7^r 
ding  it  infinitely.  1 

t  ">•  UP°"  pi  at  ll}?  difl'u^c  P  D  ^  any  other;  dele, , he  the  Semicircle  LDN  and 
laying  a  Ruler  from  1  to  G,  the  Centre  of  the  Meridian  PZ  S,  it  will  cut  tlie  S'  ,  J,,.;,  b 
L  DN  in  K  i  at  which  Point  K,  begin  to  divide  the  S.mui.L-  to  Sfct 
-he  Wn»  ®®  ®'S  then  a  Ruler  laid  from  1>,  to  each  of  mh  a  3  o^, 

0  ©  (9  &c.  lhall  give  the  Points  of  .he  Tangent,  of  ,  5,  ,0,  45  do  &?  DnZ 

upon  the  Tangent- Line  GD  m  which  lhall  be  the  Centre,  of  the  leveral  Al.ndmn,  C, 
l*ing  the  Centre  ol  the  hi  lt  Meridian  from  1 1  of  the  Clock ;  or  the  Meridian  of  \te 
Place. 

Or  having  a  Sell  or,  fas  formerly  intimated  j  make  PD  equal  tother<wv«rof4s  d. 
andlothc/aiiMnriof  15, 10,45,60,  &c.  being  let  upon  the  Tangent- Line  GD,  both 
ways  from  D,  Hull  give  the  Centres  of  the  other  Meridians.  ' 

To  ftnel  ill  what  Latitude  and  inf  erence  of  Longitude  from  London,  this 
Projection  will  be  an  Horizontal  Projection. 

The  Projection  thus  fmilhed,  if  you  take  the  diftance  Q^P  in  your  Compafjes.  and 
nicafure  it  upon  your  Scale  of  Half  Tangents ,  you  /hall  find  it  to  contain  72  dc*  u  m 
whofc  Compknicnt  is  PX,  ^7  deg.  26111.  aild  in  tiiat  Latitude  will  this  Declining  In- 
(lining  Plain  be  an  Horizontal  Plain.  s 

.  .ffnA  ,f J“*  b«V  »?"/«•  bom  1>  to  tV,  it  will  cut  the  Pnmittve  Cnlem  h,  and  the 
diftancc  N  A,  meafured  upon  the  Scale  ol  Chord,,  lhall  be  t4deg.  41  which  is  the 
flam  s  Difference  of  Longitude. 

So  that  a  Plain  declining  i4.1eR.  lo  m.  and  inclining  to  the  Ho, iz.cn  16  deg.  in  the 
Latitude  of  London,  will  be  an  Huraanttal  Plam  in  Inch  part  of  the  World  wluch  lies 
m  the  Latitude  of  I7deg.  16111111.  and  tlirfers  Longitude  from  London  i4deg.  41  m. 

Moreover,  from  tins  Projell, on  may  be  deduced  the  feveral  Reauijite,  belonging  to 
inch  a  Declining  Inclining  Plain  in  the  Latitude  of  London:  For, 

I.  The  Elevation  of  the  Meridian  above  the  Horizon  of  London ,  is  reprefented  by  the 
Anb  Ur1  ,Willch  nicaru,cd  l,P°n  t,lc  Scale  of  Chords,  will  be  found  to  be  69  «i.  <4111. 

1  The  difference  of  Meridians  (which  is  the  fame  with  theZWi  difference  of  Longs- 
is  reprefented  by  the  CfP^,  whole  Mcafure,  upon  the  Eqninettiat,  istTie 
Arch  V  fo ;  or  upon  the  Primitive  Circle  N  b ,  wliich  will  be  found  to  contain  14  dec. 
41  mm.  *  6 

The  Altitude  of  the  Stile  of  the  Dial  above  the  Subfile  thereof,  reprefented  by 
the  Arch  of  the  Meridian  P  A,  whole  Meafure  is  the  Complement  of  the  Arch  Op 
which  meafured  upon  the  Scale  of  Half  Tangents,  will  be  found  to*  be  72  deg.  24  m! 
l  Complement  PA  17  deg.  2  6  min.  is  the  Altitude  of  the  Stile  of  the  Dial  above 
the  Sub-f  ile,  equal  to  the  new  Latitude. 

4.  The  Difiance  of  the  Sub  fide  from  the  Meridian,  reprefented  by  the  Arch  of  the 
Trinntive  Circle  AX,  which  meafured  upon  the  Scale  of  Chords,  will  be  found  4  deg. 
}om.  and  fo  for  nuifi  the  Sub  file  be  removed  from  the  Meridian  upon  the  Dial  Plain. 

5.  And  for  the  Hour-Difiances  upon  the  Plain,  the  Projetlion  will  give  you  them  alfb  • 

For,  a  Ruler  laid  from  to  the  Interfe&ions  of  the  feveral  Meridians  upon  the  Primi¬ 
tive  Circle;  Lilies  drawn  thereby  will  be  true  Hour-Lines  of  fuch  a  Declining  Inclining 
flam.  *  * 

Thus  in  this  Projection,  you  have  (in  fbme  meafiire)  the  whole  Art  of  Dialling  <U- 
rrmfirated ;  as  l  have  at  large  fhewn  in  a  particular  Treatife  of  Geometrical  Dialling. 

A  Synopfis  of  this  Oblique  Projection, 

HXOD  the  Primitive  Circle:  Or,  the  Declining  Inclining  Plain. 

QZ^thc  half  Tangent  of  $6  deg.  Plains  Inclination. 

Q.  B— the  half  Tangent  of  f  4  d  eg.  ~  Co-  Plains  Inclination.- 

QC~Tang.  3 6  deg.  Or  B  C --.Secant  ;6  —Plain. s  Inclination,  and  is  the  Centre  of  the 
Horizon, 

Qf=Tang.  $4 deg Co-Plains  Inclination. 

H  d—O  <?— 24  deg.  20 111  in. m the  Plain's  Declination.  A  Ruler  laid  from  Z  to  c7 
d,  and  c,  will  give  W,  S,  and  E,  in  the  Horizon. 

GP-Lt0  <^F)  or  II  HO. 

b  W  extended,  gives  G  for  the  Centre  of  the  Meridian.  A  Ruler  laid  from  W  to  Z, 

II  h  h  gives 
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Pivcs  a  b~  the  Chord  of  38  deg.  30  mill.  “  the  Co  Latitude  W  gives  P  for  the  P0/ff 
of  the  World  :  h  f-b  C'W  ot  9°  ,  A  Ll’!1  llon>  W  /  8'*v*  ^  the 

EquinoCiial ;  Wjf  gives  M  the  W;  iV<  ;  and  PQ_M  is  the  afxw  ot  the  World. 

W*R==R  E^half  wl  ^Extcnd^he  Axis  QJ>,  and  draw  R C  till  it  concur  with QP 
in  T;  fo  (hall  T  be  the  Centre  of  the  Equinoctial 

Divide  M  P  into  two  equal  parts  in  1>,  and  draw  D  O  infinitely  on  both  ides  P  D  M 
Upon  P  at  the  diftance  P  D,  defenbe  the  Semicircle  LDN*  A  Ruler  laid  from  P 
toG  will  cut  the  Semicircle  in  K. ;  at  K  begin  to  divide  LDN  into  n  equal  parts: 
A  Ruler  laid  from  P  to  thofc  equal  parts,  will  give  the  Tangents  ot  i  5,  30,  45>  &c. 
upon  G  DO,  and  be  the  Centres  ot  the  Meridians',  G  being  the  Centre  ot  12. 

Lines  drawn  from  Q,  through  the  Interferons  of  the  Mends**,  with  the  Primitive 
Circle,  Oepretenting  the  Declining  Inclining  Plain)  ihall  be  the  true  Hour-Lines  upon 

fuch  a  Declining  Plain. - And  this  Declining  Inclining  Plain  will  be  an  Horizontal 

Plain  in  the  Latitude  of  1 7  deg.  26  min.  and  differing  in  Longitude  from  London, 
Laltward  i4deg.  4i  min.  which  Will  be  about  the  Kingdom  ot  CaJJcna. 


CHAR  VIII. 

Hovo  to  Trojett  the  Sphere  upon  the  Plain  of  the  Lqui- 
nodial  :  *Jnd  to  make  an  Horizon  thereto  f  unable  to 
any  Latitude. 

Tl-lis  is  an  univerfal  Projection,  and  therefore  will  require  a  particular  Horizon  for 
every  fevcral  Latitude :  For  the  projecting  and  making  whereof^  mind  the  fol- 

bwing  R  ^  p^frfitive  cinje  notcj  with  A  t>.  B  r  reprefent  the  Equinoctial ,  divide  it 
into  i4  equal  parts,  and  mark  them  with  their  proper  Hours ;  the  Centre  whereof,  noted 
with  ©,  reprefenting  the  Pole  of  the  World. 

The  Diameter  A  @  B,  having  XII.  at  each  end  thereof,  is  the  general  Meridian , 
and  the  Sold itial  Colure. 

%  The  Diameter  r  O  A  having  VI  at  each  end  thereof,  and  drawn  at  Right  Angles 
to  the  former,  is<he  Hour  Circle  of  VI.  of  the  Clock,  andalfo  the  EquinoCiial  Colure. 

4.  The  Circle  O  P  F  S,  is  a  Polar  Circle ,  and  is  diftance  from  O  the  Pole  of  the  World, 
22  deg.  20  min.  equal  to  the  obliquity  of  the  Echptick,  which  Circle  is  thus  to  be  deferi- 

bed _ -Take  2;  deg.  20  min.  out  of  your  Scale  of  half  Tangents,  and  with  that  diftance 

upon  the  Pole  0,  defenbe  the  Circle  O  P  F  S,  which  Ihall  he  the  Polar  Circle. 

5.  The  Circle  E  ©  W  yp,  reprefenteth  cither  of  the  Trcptcks,  and  is  diftant  from  the 
EquinoCiial  A  Y  B  22  deg.  30  min.  equal  to  the  obliquity  of  the  Echptick;  or  it  is 
06  deg.  30  min.  diftance  from  0  the  Pole  of  the  World.- — —  To  project  it.  Out  of  your 
Scale  pf  half  Tangents  take  66  deg.  .30  min.  and  with  that  diftance  on  the  2  ole,  or 
Centre  ©,  deferibe  the  Circle  E  V  W  ®,  reprefenting  either  Tropick. 

And  here  note.  That  all  Circles  defcribed  upon  the  Pole  O,  are  a)  Circles  or  Paral¬ 
lels  of  the  Sun oi'  Stars  Declinations ,  and  may  be  inferred  by  hclpot  the  Scale  ot 
half  Tangents,  as  the  Polar  and  Tropical  Circles  were.  . 

6.  The  Circle  V  SB  fis  is  th q  Echptick,  whofe  greateft  obliauity  from  the  hqumdial 

is  12  deg.  20  min.  and  fo  falls  juft  in  the  Point  S? - It  is  thus  to  be  defcribed  :  lne 

half  ’Tangent  of  66  deg.  30 min.  will  reach  from  ©  to  * - -For  its  Centre,  take  out 

of  your  Scale  of  Secants,  the  Secant  of  23  deg.  30  min.  and  that  diftance  (lull  leach 
*  from  %  upon  the  ATtridian  to  G,  which  Point  G  is  the  Centre  upon  which  the  'c  ip- 

tick  t  a  V*  muft  be  defcribed - For  its  Pole,  it  is  the  Point  P,  the  Interferon 

of  the  Polar  Circle  with  the  Meridian,  through  which  Point  all  the  Circles  ot  the  Mars 
Longitude  are  to  pafs.  „  , 

7.  The  Circle  r  II  tf:,  reprefents  the  Horizon  of  London,  whole  Latitude  is  <t  deg* 

30  min. - To  deferibe  which,  take  the  half  Tangent  of  <1  deg.  30  mm,  and  that  ihall 

reach  from  0  to  II,  the  InterfeClion  of  the  Meridian  Ana  Horizon.  l'oi  lts  f”‘ 

tre ,  take  the  Tangent  of  5 1  deg.  30  min.  and  that  (hall  reach  fiom  II  to  i,  wjci 
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Point  I  is  the  Centre  of  the  Huizun,  upon  which  it  muft  he  defcribed.  — -  For  its  Vole, 
the  half  Tangent  of  3Sdeg.  30111m.  fits  Complement)  being  let  from  O  to  Z,  giveth 
the  Point  Z,  for  the  Zenith  ot  the  place,  which  is  alio  the  Pole  of  the  Horizon,  through 
which  Point  mult  all  the  Azimuth  Curies  pafs. 

Thefe  forcmcntioncd,  a  1  o  all  th z  Circles  which  are  defeubed  upon  this  Projection: 
It  remains  now  to  Ihew  how  to  inlcribe  other  Spherical  Circles  upon  them,  winch 
will  render  them  tar  more  ufeful  chan  before. 

8.  The  Circle  K.  P  \ .  is  a  Circle  of  Longitude ,  palling  through  65  deg.  12  min.  which 
is  the  Longitude  of  Aldeharon,  or  the  Bull's  Eye.  —-  To  deferibe  the  Circles  of  Longitude : 
Firft,  they  mull  all  pafs  through  the  Point  P,  and  through  every  degree  of  the  Eclip- 
tick;  fo  that  the  Echptick  being  divided  from  the  Point  P,  the  Pole  thereof;  as  I 
jhewed  how  to  divide  the  Horizon  from  Z,  the  Pole  thereof;  you  have  three  Points 
given,  through  which  they  may  be  defcribed :  And  to  deferibe  them,  the  Tajigent  of 
66  deg  30  nun.  will  reach  from  P,  upon  the  Meridian ,  extended  upon  it ;  and  where 
that  extent  emleth,  will  be  the  Centre  of  the  00  deg.  and,  1 80  deg.  of  Longitude,  ' viz .  of 
the  Circle  y  P  ;  the  Centres  of  the  reft  will  be  111  the  fame  right  Line,  drawn  at  right 
Angles  to  the  Meridian,  through  the  former  Centre ,  and  may  be  found  by  their  natu¬ 
ral  Tangents ,  as  was  before  taught. 

9.  The  Circle  $  a  L ,  is  a  Parallel  of  the  Bull's  Eye's  Declination,  1 5  deg.  48  min. 
and  is  found  by  taking  the  half  Tangent  of  74  deg.  1 2  min.  its  Complement,  and  with 
that  diftance  deferibe  tnc  Circle  *  a  *  upon  the  Centre  J. 

W  The  Circle  T  Z  ^  is  the  Prime  Vertical  Circle,  or  Azimuth  of  Haft  or  Weft. 
To  defenbe  it,  it  is  to  pafs  through  Z  the  Zenith,  as  all  Azimuths  muft  do;  and  fee¬ 
ing  the  Zenith  is  38  deg.  30  min.  diftance  from  the  Vole,  the  Secant  Complement  there¬ 
of  15  deg.  30  min.  taken  from  the  Scale  of  Secants,  and  fee  from  Z  upon  the  Meri¬ 
dian  (extended )  Ihall  give  the  Point  Y  for  the  Centre  of  the  faid  Prime  Vertical  Circle , 

. —  And  in  a  Line  drawn  at  right  Angles  to  that  Meridian,  through  this  Point  Y,  as 

the  Line  Y  D,  Ihall  the  Centres  of  all  Azimuth  Circles  fall - And  to  find  them,  you 

muft  make  Z  Y  a  Radius ,  and  the  natural  Tangents  of  10, 20, 30,  &c.  let  from  Y  upon 
that  Line  both  ways,  fhall  be  the  Centres  for  the  Azimuths  of  10,  fo,  30,  &c.  degrees 
from  the  Eaft  or  Weft,  as  the  Point  D  is  the  Centre  of  the  Azimuth  R  *  Z  V,  an 
Azimuth  of  39  deg.  42 min.  from  the  Eaft,  or  of  50  deg.  18  min.  from  the  South; 
and  the  Point  d,  on  the  other  fide,  is  the  Centre  of  the  Azimuth  M  *  Z ,  parting  through 
the  Bull's  Eye  at  6  of  the  Clock,  being  80  deg.  from  the  Meridian ,  or  ro  from  the  Eaft. 

I  r.  The  Circle  m  e  +  n,  is  a  Circle  of  Altitude  of  20  deg.  20  min.  palling  through  the 

Bull’s  Eye  when  he  is  upon  the  Weft  Azimuth - To  deferibe  this,  or  any  other 

hrallel  of  Altitude  —  Lay  a  Ruler  from  Y  to  II,  and  it  will  cut  the  Equinottial  Circle 
itiT — Then  out  of  your  Line  or  Scale  of  Chords  take  20  deg.  20  min.  and  let  it  from 
7  to  <i> ;  then  a  Ruler  laid  from  Y  to  fhall  cut  the  Meridian  in  the  Point  e,  through 
which  the  Parallel  muft  pafs. —  Again,  lay  a  Ruler  to  Y,  and  the  oppofite  Interleftion 
of  the  Meridian  and  Horizon,  fo  fhall  the  Ruler  cut  the  Eauinottial  in  d';  then  from  £  to 
0  fee  20  d.  20  m.  and  a  Ruler  laid  from  Y  to  0,  fhall  cut  the  Meridian  extended  in  t ;  di¬ 
vide  the  Space  between  e  and  f  into  two  equal  parts  in  f,  fo  fhall/  be  the  Centre  of  the 
Tarallel  of  Altitude  of  20  d.  20  111.  me  *  n.  And  the  like  is  to  be  done  for  any  other. 

And  thus  have  I  briefly  Ihew’d  how  to  Projell  feveral  Circles  of  the  Sphere  upon  this 
Projection,  which  will  render  it  far  more  ufeful,  as  by  fome  Problems  following 
will  appear. 

A  Synopfis  of  this  Projection, 

j  ^  A  B  the  EquinoCtial  Circle. 

W  ar  the  two  Tropicks. 

0©  or  ©  yp  each  of  them  equal  to  the  half  Taugem  of  66  deg.  30  min. 

©Sor  o  P  each  of  them  equal  to  the  half  Tangent  of  23  deg.  30  mm. 

So  G  eacli  of  them  equal  to  the  Secant  of  2  3  deg.  30  min. 

G  being  the  Centre  of  the  Echptick. 

©  H  equal  to  the  half  Tangent  of  Latitude  51  deg.  30  min. 

H I  equal  to  the  Tangent  of  5 1  deg.  30  min. 

I  the  Centre  of  the  Horizon. 

©  Z  equal  to  the  half  Tangent  of  38  deg.  30  mill* 

0  Centre  of  the  Tropicks. 

©  Centre  of  the  two  Polar-Circles . 

POSF  the  Polar  Circles. 


1  ' .  Cur  s  u  s  Math  e  m  a  t  i  c  u  s.  Book  HI. 

Y  0  &  the  Equinolltal  Colure. 

A  3  B  the  Solflitial  Colure. 

Y  So  ^  the  Ecliptick . 

T  H  a  the  Horizon. 

Z  the  Zenith. 

P^i  *““<*  th°  BM'S  Ep- 

6  of  the  cl0Ck‘ 

* e  *  "of ^■°etl'™'g°'n'^S  sJlh%? vhen  he  is  upon  the  E., ft 

Weft  Azimuth,  viz.  aodeg.  io  ill  in. 
r  the  Cvirri  of  the  V mMel  of  /rti»»d<  men  lodeg.  ao  mm. 

R  *  Z  V  an  of  5°%-  i8min.  from  South. 

%  r  v  a  Parallel  of.  Altitude  of  45  deg.  .  >  tftnrW 

yP  ^  the  Circ/e  of  Longitude  belonging  to  oo  deg.  and  180  deg. 

p  r  o  B.  I.  7*  find  the  Latitude  0/0  Star. 

Trip  Latitude  of  a  Star,  is  its  diftance  from  the  Ecliptick:  Wherefore  through  the  Star 

Ar.Ltnrll,  of  lonrituJe,  as  th  eCircle  K.PL  is  a  Circle  of  UngnuJe,  railing  through 
draw  a  Circle  of Unynuae,  as »  =  js  a(  D  then  uy  a  R„ltr  from  D  the  Pdc 

Jtldebarm  or  the  Bull  s  Eye,  th  .  euts  ,|ie  Primitive  Circle ;  alfo  lay  the  Ruhr 

of  the  Circle.' tot  le  r,  circle  of  I  onaitude  with  the  Ecliptick.  ananoteallb 

from  D  to  the  thele  two  Marks,  mea- 

ass.'tsft  K™  £  oS-5,  rf  ,l,«  om,  -I  <«  eiau.,1,  t. 

found  to  be  $  deg.  3 1  min. 

p  B.  o  B.  II.  To  know  at  rebut  Horary  diftance  from  the  next  Meridian,  any 
Star  will  he  upon  the  Eajl  or  Weft  Azimuth. 

FI  .ft  Jr,w  ,  Parallel  of  the  Star’s  Declination;  then  draw  an  Azimuth  Circle  of  Eaft  and 
Well  and  note  where  they  mterlcft;  then  from  the  Centre,  to  the  Point  after 
TnierSn  Uv  a  Ruhr  or  extend  a  Threi,  which  will  tall  upon  the  Star  s  Horary  dl- 

fta.lcetZthe  MT/,/1 - So  the  Parallel  of  the  Pull’s  Eye’s  Decimal, on,  being  the 

circle  "Interfiling  the  Prime  Vertical  Circle,  or  Azimuth .of  bailor  Weft  r  t* 
(on  the  Wefttide  thereof  m.he  Pomt*  the  tine  ® >  * =  bemg 
Point  of  Interfedfion,  will  cutthe  Hour  Circle  in  5  hou.  and  8 

And  at  fuch  diftance  will  the  Bull's  Eye  be,  when  he  is  upon  the  Eaft  or  Weit  Azimuth. 

p  a  o  B.  HI.  To  find  ivbat  Altitude  any  Star  fall  have  when  he  is  due  Eafl 
or  Weft . 

UPon  the  Interfedfion  of  the  Meridian  and  Horizon,  lay  a  to  the  Point  wherc 

1  the  Parallel  of  the  Stars  Declination  cuts  the  Azimuth  Circle  ot  Lalt  or  welt,  a 
mark  wh  "^t tZntroe  Circle,  the  diftance  <*  that 

meallir cd  upon  the  Line  ofCbords,  ihall  there  ftiew  the  A  ti  u  e  of  Altitude. 

Eye  being  upon  the  Eaft  or  Weft  Azimuth,  will  be  found  to  have  10  d.  20  m.  ot  Altitude. 

P  r  o  b.  IV.  To  how  what  Altitude  any  Star  jh all  have  when  he  is  fix  Hours 
diftance  from  the  Meridian. 

Dllaw  a  Parallel  of  the  Stars  Declination »,  and  note  where  it cuts f™.  find 

Six,  and  through  that  Point  of  Inter ledum  describe  an 
the  Pole  thereof;  from  which  Pole  lay  a  Ruler  to  the  Star 

the  Primitive  Circle,  alfo  lay  a  Ruler  from  the  Azimuth-Pole,  where  it  cuts  the 

Azimuth  which  palfcth  through  the  Star  cuts  the  Horizon,  and m  r  JUpon 

Trim, live  Circle,  the  diftance  between  this  and  the  former  Mark,  ,bf  ‘n?uus  do  me  Pthe 
thcW*  Of  Chords,  (hall  Ihcw  the  Altitude  of  ^  u be 

Altitude  of  Aldebaron  at  6  hours  diftance  from  the  Meridian,  will  be  found 
ii  deg.  10  nun.  prob. 
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p  K  o  R.  V.  To  know  what  Azimuth  any  Star  jhall  have ,  when  he  is  Six. 
Hours  dijlancc  from  the  Meridian. 

Tllrough  the  Point  oflnterleftion  of  the  Stars  Parallel  of  Declination  with  the  Hour 
of  Six,  lira w  an  Azimuth  Circle  as  before ;  then  from  Z  the  Zenith ,  to  the  Intor- 
fe&ionof  the  AzAmueh,  patting  through  the  Star  and  the  Horizon,  lay  a  Ruler,  and  mark 
where  it  cuts  the  Primitive  Circle ;  the  diftance  from  the  Meridian  to  this  Point  Ihall  give 

the  Star's  Azimuth  from  the  South. - And  thus  the  Bull's  Eye ,  when  he  is  fix  Hours 

diftance  from  the  Meridian ,  will  be  found  to  have  bo  deg.  of  Azimuth  from  the  South. 

p  r.  o  B.  Vf.  The  Declination  and  Altitude  of  a  Star  being  given ,  to  find 
the  Start  Hour. 

FIrft  deferibe  a  Parallel  of  the  Star's  Declination,  and  another  of  the  Stars  Altitude , 
and  through  their  Point  of  Interle&ion  draw  a  right  Line  from  O  the  Centre  of 
the  Projection,  which  Line  ihall  Ihew  the  Stars  Horary  diftance  from  the  Meridian. — 
Thus  the  Declination  of  the  Bull's  Eye  being  15  deg.  <|8  min.  whole  Parallel  is  *  a*, 
and  the  Altitude  of  the  Bull's  Eye  oblerved  to  be  deg.  which  is  the  Parallel  of  Alti¬ 
tude  *  vr,  iiuorlc&ing  each  other  in  the  two  Points  *  and  r  :  If  you  lay  a  Ruler 
from  O,  the  Pole  or  Centre,  to  *  or  r ,  it  will  in  either  cafe  cut  the  Equinoctial  Circle 
ini  hours  17  min.  from  the  Meridian,  which  is  the  Stars  hour,  or  his  Horary  diftance 
from  the  Meridian. 

Pr  o  b.  VII.  The  Declination  and  Altitude  of  a  Star  being  given,  to  find 
the  Azimuth  which  that  Star  is  upon. 

FIrft  you  muft  dclcribc  the  Stars  Varallel  of  Altitude ,  and  Varallel  of  Declination,  as 
in  the  laft  Problem ,  and  through  their  Point  of  Interle&ion,  and  the  Zenith  Point 
l,  delcnbe  an  Azimuth  ;  and  to  lind  what  Azimuth  that  is,  do  thus: 

Look  where  the  Azimntb-Cinle  cuts  the  Horizon ,  and  lay  a  Ruler  from  the  Zenith 
Z,  to  this  Point  of  Interledion,  and  mark  where  the  Ruler  cuts  the  Primitive  Circle ; 
the  diftance  between  the  Meridian  ,  and  the  place  where  the  Ruler  cuts  the  Primitive 
Circle,  mcafured  on  the  Scale  of  Chordt ,  will  be  the  Azimuth  which  the  Star  was  then 

upon. - And  thus  the  Bull's  Eye  having  45  degrees  of  Altitude ,  his  Azimuth  from 

the  South  part  of  the  Meridian  will  be  found  to  be  50  deg.  18  min. 

How  to  infert  into  this  Projection  an  Horizon  fuitable  to  any  ajfgned  Latitude  ;  fuppofc 
40  Degrees. 

From  your  Scale  of  half  Tangents  take  50  deg.  and  let  them  upon  the  Meridian  from 
©to  T,  for  the  Zenith  Point ;  and  the  half  Tangent  of  -iodeg.  ("the  Latitude)  and  let 
it  from  O  to  Q^:  So  the  Secant  of  So  deg.  fits  Complement,)  let  from  0„,  fliall  be  the 
Centre  of  the  Circle  yQ.*,  and  be  an  Horizon  for  40  deg.  of  Latitude.  And  lo  for 
any  ocher;  but  it  muft  be  divided  from  its  Pole  (or  Zenith)  T. 

Hm  within  two  ITemifpheres  of  the  foregoing  Projection,  to  infert  the  fever al  Conftellations 
of  the  Fixed  Stars,  and  by  them  to  perform  the  JtVtral  XJfes  of  the  Ca.'leftiat  Globe. 

Each  of  the  Hemifpheres  confifteth  of  three  parts,  one  whereof  is  Fined,  and  the 
Other  two  arc  Moveable. 

I.  Of  the  Fixed  Part. 

The  Fixed  Circle  is  the  Hour  Circle,  which  is  divided  into  14  equal  Parts  or  Hours, 
and  numbered  from  XII.  on  either  lidc,  towards  the  Eaft  and  Weft,  by  I.  II.  Ill,  &c. 
to  XII.  on  the  contrary  lido.  And  again,  each  of  thele  Hours  is  lubdivided  into 
U  equal  Parts,  each  Part  containing  5  minutes  of  Time. 

Without  this  Circle  of  Hours,  is  another  Circle,  divided  into  31  equal  parts,  and  de* 
nominated  by  the  Names  of  the  31  Points  of  the  Mariners  CompaJ's;  difeovering  the 
Polition  of  the  Stars  in  the  Heavens  at  any  time.  And  of  thele  two  Circles  do  the 
hxed  parts  of  the  ITemiJpheres  coniift. 

II.  Of  the  Moveable  Parts. 

1.  Within  thele  Fixed  Circles  move  the  two  Hemifpheres.  which  are  limited  within 
two  other  Circles  called  Equinoctials,  which  move  ( With  them)  upon  the  Poles  of  the 
World,  as  their  Centre, 
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The  iunertrioft  of  which  two  Circles  is  divided  ijuo  ^  equal  pans,  or  degrees, 
nml  in  a  narrow  Margin  lo  numbered,  from  the  Haft,  by  the  South  Well,  and  Noith, 

to  the- Fait  again,  by  10,  20,  30,  &c.  to  V  - Ami  this  Circle  or  Equinoctial  is  again 

fiibdividcd  into  12  equal  parts,  each  pait  containing  30 dog.  or  one  Sign  of  the 
diack,  and  named  by  the  Nantes,  and  charactered  by  the  Cluia&ers  ot  the  Twelve 
Signs,  tints  ARIES  10,  2  >,  Aries  ;o,  &c.  ‘ 

J  lie  outermoft  of  thele  two  Circles  is  a  (inleoi  Months,'  and  is  divided  into  12  un¬ 
equal  Parts  or  Mentis ,  each  Monti  having  its  proper  Name,  and  its  due  number  of 
Days,  and  are  thus  named  and  numbered,  January  10,  20,  31,  &c. 

Between  the  Centre  of  the  Hemifphcres  (which  arc  the  two  Poles  of  the  World)  and  the 
Equinollials ,  arc  infeitedthc  Icveral  Stars  according  to  their  right  Afcenjiont,  Decline 
turns  and  Magnitudes,  the  Northern  Stars  upon  the  Northern,  and  the  Southern  upon 
the  Southern  Hemifphere  :  All  which  Start  are  drawn  into  liieh  Conji citations  as  (by  the 
Vats)  have  been  feigned  or  attributed  to  them  ;  and  liich  Stats  as  arc  In  fonnis ,  are 
there  placed,  according  to  their  right  AJcenfions,  Declinations ,  and  Magnitudes  alfo. 

l;rom  the  Centre  for  Pole)  of  each  Ilcmilpbere,  to  the  beginning  of  the  }6o  degrees, 
which  is  at  the  beginning  for  firft  deg.)  of  Aries  is  drawn  a  Semidiameter ,  which  con¬ 
tains  one  Quarter  of  the  Equinollial  Ctlnre  (and  therefore  I  Hull  16  call  1 c)  which  is 
divided  into  90  unequal  degrees,  and  is  numbred  from  the  beginning  of  Aries  upwards 
towards  the  Pole,  by  10,  20,  30,  4°j  dtJc.  to  9°>  tl»c  Pole  it  lelf. 

Again,  from  the  firft  degree  (or  beginning;  of  Aries,  to  the  beginning  of  Libra,  in 
both  Uemifpheres^  there  is  di  awn  an  oblique  Arch  of  a  Circle,  which  is  divided  into  fix  un¬ 
equal  Parts  or  Signs,  and  each  Sign  is  lubdividod  into  ;o  unequal  Parts,  of  which  the 
Northern  Hemifphere  contains  the  lix  Northern,  and  the  Southern  the  fix  Southern  Signs, 
each  Sign  being  numbered  and  charadlercd  thus,  Aries  10, 10,  \o, Taurus  10, 20,  ;o,c £v. 

This  Circle  is  the  Ecliptick,  and  cvittcth  the  Soljlitial  Colure  in  the  Points  Cancer  and 
Capricorn ,  which  arc  22  deg.  $omin.  difhtncc  from  the  Equinollial  on  each  Hemijpbere. 

There  is  alio  upon  the  Pole,  or  Centre  of  each  Hctnifphere,  two  Circles  delcribed,  the 
one  palling  through  13  deg.  \o  min.  and  the  other  through  66  deg.  ;omin. ;  that 
which  pa  doth  through  15  deg.  %o  m.  in  the  [vui'hi'n]  Hemifphere ,  is  the  Tropick  of  [#,*'*„] ; 
and  that  which  pafleth  through  15  deg.  ;o  m.  of  the  [K',,"]  Hemifphere,  is  the 

Circle - None  of  thele  Circles  have  any  divilions  at  all  upon  them,  neither  is  there 

any  need;  but  by  them  you  may  di  (cover  what  Stars  arc  bounded  and  limited  by  them. 

Allthofo  Parts  of  the  Uemifpheres  hitherto  delcribed,  are  general,  and  are  of  the 
lame  ule  in  all  Latitudes :  But  to  make  die  ules  of  thele  Ilemijphcres  the  more 
ample,  there  is, 

2.  Another  Moveable  Part  added,  which  is  a nHorizon,  which  Horizon  muft  be  pe¬ 
culiar  to  fonie  certain  Horizon  or  part  of  the  World,  (and  although  a  General  or  Uni¬ 
versal  Horizon  might  ealily  be  contrived,  yet  the  Convcniencies  thereof  would  not 
be  equivolent  to  the  inconveniencics.)  And  how  to  make  fuch  an  Horizon  for  any 
afligned  Place  or  Latitude ,  and  how  to  divide  the  lame  ;  as  alio  to  divide  the  Equi- 
nottial  Colure  and  the  Ecliptick,  is  already  Ihewn.  And  here  take  notice,  that  one  ot 
the  Semidiameters  of  this  particular  Horizon  (made  for  the  Latitude  of  London,  y  1  deg. 
30  m  )  is  divided  and  numbered  in  all  refpe&s,  and  with  the  lame  divilions  as  is  the  F.qni- 
nolhal  Colure.  But  the  Arch  of  the  Horizon  is  divided,  firft  into  two  equal  parts,  and 
each  ofithole  numbered  by  10,10,  %o,&c.  togo,  from  the  Eaftand  Weft  Points  there¬ 
of,  to  the  North  and  South,  and  is  again  divided  into  16  unequal  parts,  and  named 
backwards  and  forwards,  from  Eaft  and  Weft,  by  the  Denominations  of  the  Points 
of  the  Compafs  —  This  Horizon  is  to  be  anplycd  to,  and  to  move  upon  the  Pole,  or 
the  Centre  of  either  Hemijpbere ;  and  lo  rentiers  the  Ules  of  the  Hcmifpberct  general  for 
that  Latitude, —  Note  here,  that  1  call  the  fti  eight  part  of  the  Horizon  the  Diameter, 
and  the  circular  parr,  the  Arch  of  the  Horizon. 

And  thus  have  you  an  account  of  the  Icveral  parts  of  thele  Uemifpheres  ;  it 
refteth  now,  that  we  lay  lomcthing  of  the  Ules  of  them. 

The  USES  of  the  Hcmi/fbcres. 

P  R  o  b.  I.  The  Day  of  the  Month  Icing  given:  To  find  the  Sun’j  Place. 

SEck  the  Day  of  the  Month  in  the  Moveable  Circle  of  Months,  and  thereto  bring 
the  Diameter  of  the  Horizon ;  16  Hull  it  cut  in  the  Equinoctial ,  the  Sign,  Degree, 
and  Minute,  that  the  Sun  is  in  at  Noon,  that  day. 

Example, 
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"Example,  Let  the  day  be  tbe  2  rh  of  April,  and  let  the  Sun's  Place  b;  required- — ■ 
T  av  the  Diameter  of  the  ILnzua  upon  the  1  tb.  of  April ,  and  it  will  cut  the  10th. 
jw.  0 f Taurus,  which  is  the  Sun's  Place  tint  my.  And  lo  upon  the  8th.  of  Augujt  the 
Sun's  Place  will  he  found  to  he  in  25  deg.  and  an  halt  of  Leo. 


p  K  o  B.  II.  The  Sims  Place  in  the  Zodiack  Icing  given,  to  find  the  Day 
of  the  Month. 

BRing  the  Diameter  of  the  Horiz.cn  to  die  Suns  Place,  and.it  will  cut  the  day  of 
tbe  Month.  ...  ,  ,  ,  c 

So  the  Diameter  being  laid  to  the  10th.  deg.  of  L aunts,  it  will  cut  the  20th.  day  ot 
/tpril:  And  laid  to  29  deg.  and  an  half  of  Leo,  it  will  cut  the  8th.  day  ot  Augujt. 

PR  o  B.  Ilf.  The  Place  of  the  Sun  in  the  Ecliptick  being  known ,  to  find 
his  Declination. 

Find  the  degree  of  the  Suns  Place  m  the  Ecliptick,  in  either  of  the  Uemifpheres,  and 
bring  the  divided  parts  of  the  Diameter  of  the  Horizon  thereto;  ip  lhall  the  de¬ 
grees  of  the  Diameter  of  the  Horizon,  which  are  intercepted  by  the  Sun  s  Place  in  the 
Ecliptick,  he  the  degrees  of  the  Suns  Decimation.  •  # 

So  if  the  Sun  be  in  17  deg.  of  Taurus,  the  divided  part  of  the  Diameter  of  the 
Horizon  being  brought  thereto,  there  will  he  cut  upon  the  Diameter  17  deg.  and  that 
ii the  Sutis  Declination.-- - Alio,  if  the  Sun  be  in  10  deg.  of  Sagittarius,  the  Decli¬ 
nation  will  be  found  to  be  22  deg.  t 

And  here  note,  if  the  Surds  Place  be  found  in  the  Northern  Hemifphere ;  the  Sim  s 
Decimation  is  Northward  :  But  if  in  the  Southern  Hemifphere,  the  Decimation  it 
South  alio. 


Pr  0  B.  IV.  The  Sun’j  Dcclin.^e/ug  given,  to  find  his  Place  in  the  Ecliptick. 

IF  the  Sun  hath  North  or  South  Declination,  make  life  of  the  correfpondent  Hemi- 
fpbtre — Then  upon  the  Diameter  of  the  Horizon  count  the  degrees  of  the  Suns 
decimation,  and  turn  the  Diameter  about  till  the  deg.  of  the  Suns  Declination  do^crols 
the  Ecliptick,  and  where  it  16  ci  ofietli,  there  is  the  Place  of  the  Sun.  —  So  the  Sun  s  De¬ 
duction  being  10  deg;  North,  then  10  d.  of  the  Diameter  of  the  Horizon  will  cut  iy  d. 
jfm.  of  Aries,  or4  .d.  y  m.of  Pirgo  in  the  Northern  Hemifphere'-—  And  if  the  Sun  have 
joiof  South  Decimation,  it  will  then  cut  the  Ecliptick  in  2y  d>  yy  m.  of  Ltbra,  or  in 
4(leg.  y  min.  of  Ptfces  in  the  Southern  Hemifphere.  For  the  Sun  makes  four  Grada¬ 
tions  of  Decimation  in  a  Year,  in  the  Icveral  Quarters  of  the  Ecliptick  contained  be¬ 
tween  Colurc  and  Colure. 


Pro  b.  V.  The  Place  of  the  Sun  being  known,  to  find  his  Right  Afcenfion. 

BRing  the  Diameter  of  the  Horizon  to  the  Sun's  Place  in  the  Eclptick ,  then  will 
the  Diameter  of  the  Horizon  cut  alio  the  Circle  which  is  divided  into  $6o  deg.  in 

the  degrees  of  the  Suns  Right  Afcenfion. - So  the  Sun  being  in  19  deg.  of  Taurus,  if 

yon  bring  the  Diameter  of  the  Horizon  to  that  deg.  counted  in  the  Ecliptick ,  it  will 
cut  the  Circle  which  is  divided  into  3 60 deg.  in  y6  deg.  50  min.  And  fuch  is  the  .Ws 

Right  AJcenfion  at  that  time. - But  if  the  Suns  Place  had  been  in  19 deg.  of  Scorpio ; 

then  his  Right  Afcenfion  (in  the  SQUthern  Hemifphere)  would  be  found  to  be  d.  yo  ra. 

Pr  o  b.  VI.  The  SanV  Declination  being  given :  To  find  his  Amplitude. 

IN  rcfolving  many  Problems,  it  will  be  requilite  to  have  aThrcd  fixed  in  the  Cen¬ 
tre  of  the  Uemifpheres ;  with  a  final!  Bead  to  move  upon  it,  as  in  this,  and  fome 

other  Problems  which  follow. - Firft,  lay  the  Diameter  of  the  Horizon  upon  the 

two  Sixes ;  and  let  the  Bead  which  is  upon  the  Thred  to  the  Suns  Decimation,  counted 
upon  the  Diameter  of  the  Horizon:  Then  move  the  Thred  along  till  the  Bead  do  juft 
touch  the  Arch  of  the  Horizon,  and  what  degrees  of  the  Arch  of  the  Horizon  the  Bead 
chanceth  to  fall  upon,  thole  degrees  (or  that  Point  ot  the  Compafs)  counted  from 
the  Eaft  and  Weft  Points  of  the  Horizon,  arc  the  degrees  of  the  Suns  Amplitude  or  Di- 

ftance  of  his  Rrfing  or  Setting ,  from  the  true  Eaft  or  Weft  Point.* - So  the  Sun 

having 
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"  Wme iTde&Tomin. of  North DidmatimTiec  tlic  Head  thereto:  and  (die  Diameter 
f  the  IbriZm lyinR  juft  upon  VI.  and  VI.  )  move  .lye  lined  till  the  lead  upon  ,t 
do  tuft  touch  the  Arch  of  the  lloriz.cn ;  which  it  will  do  at  40  d.  (or  w,  Inn  6  d.  and 
a  quarter  of  the  North-Eaft,  or  North- Well  Points  ol  the  (  on, pals j  winch  is  the  Sms 
aLiuuA,—  But  if  the  Sun’s  D'climtion  had  been  lo  d.  the  Head  let  thereto  and  moved 
fo  the  Arch  of  the  Hornm,  it  would  then  cut  ,5  d.  io  m.  (or 25 ">•  «><>"  '<*  f'o.th- 

1-aft  by  E.i(l>  or  South- Weft  by  South  Points  ol  the  ( -ompalsj  tor  the  Amplitude. 

pMB,  VII.  The  Sun’s  Declination  g.ccn,  to  find  tie  Time  of  the  Sun’j 
Rifing  and  Setting. 

RFrtific  the  Bead  to  the  Declination,  and  lay  the  lloriz.cn  to  the  two  Sixes,  as  be¬ 
fore  •  then  move  the  Thred  till  the  Bead  touch  the  Arch  of  the  Horizon  ;  and 
then  Hull  ’the  Thred  fhew  upon  the  Hour-Circle,  the  hour  and  minute  of-  the  Sun  s 
Rtfinp  or  Settlor.  —  So  the  Declination  being  13  deg.  30  nun.  the  Bead  readied  and 
brought  to  the  Arch  of  the  Horizon,  the  Thred  will  then  cut  the  Hour-Circle  at  47  m. 
after  III.  in  the  Morning,  at  which  time  the  S,m  Rtjcth ;  and  if  you  carry  the  String 
vet  on  till  the  Bead  touch  the  Arch  of  the  Horizon  in  the  other  fide  of  XII.  the  I  hied 

will  then  fall  upon  13  nun.  after  VIII.  at  Night ;  at  which  time  the  Sun  Set  tetb - 

But  if  the  Sun  have  20  d.  of  North  Declination,  you  fhall  find  that  he  will  Rife  1 1  m. 
after  IV.  and  Set  at  49  min.  after  VII. 

P  K  o  B.  VIII.  How  to  find  the  Right  Afccnfion  of  any  Star. 

MOve  the  Diameter  of  the  Horizon  about,  till  it  lie  upon  the  Centre  of  the  Star ;  and 
upon  the  Circle  of  160  d.  the  Diameter  of  the  Horizon  ihall  there  Jhcw  the  degrees 
of  Riebt  Afctnfion.  —  So  the  Diameter  being  laid  upon  Cor  Leouis,  fliall  cut  1 47  d.  1 7  in.— 
And  laid  upon  the  Bull' s  Eye,  it  fliall  cut  64  d.  1 7  m.  which  are  the  Right  Afcenfms  of 

thofe  Start,  p  R  Q  B  j0  tjje  DccUimion  of  a  Star. 

MOve  the  graduated  part  of  the  Diameter  of  the  Horizon  about,  till  it  cut  the 
Star  dehred,  and  count  what  degrees  of  the  Diameter  are  cut  by  the  Star ,  for 
thofe  are  the  degrees  of  the  Star's  Decimation. —  So  if  the  Diameter  of  the  Horizon 
be  brought  about  till  it  touch  Cor  Leonu ,  that  Star  fliall  be  cut  by  1 3  deg.  33  nun. 
which  is  that  Star's  Decimation, —  And  the  Diameter  being  turned  about  to  the  Bull  s 
Eye,  that  Star  fhall  be  cut  by  1 5  deg.  46  min.  and  that  is  his  Decimation. 

P  K  o  b.  X.  To  find  what  Stars  do  never  Set,  hut  are  always  above  the  Ho¬ 
rizon  in  any  Latitude. 

COunt  your  Latitude  upon  the  graduated  Diameter  of  the  Horizon ,  Front  the  Pole 
or  Centre  downwards,  (calling  80  deg.  10  deg.  and  70 deg.  10  deg.  pv.)  fo  keep¬ 
ing  your  lunger,  or  fetting  a  Pin,  in  that  Point ;  turn  the  Horizon  round  about,  and 
all  thofe  Stan,  which  are  between  your  Finger  and  the  Pole,  do  never  Rije  nor  Set, 
but  are  alWays  above  that  Horizon.  —  For  all  fuch  Stars ,  whole  Decimation  are  greater 
than  the  Complement  of  any  Latitude ,  do  never  Rije  or  Set  in  that  Latitude-— And 
all  fuch  Stars  in  the  contrary  Hemifpbere ;  whofe  Decimation  do  exceed  the  Latitude, 
thofe  Stars  do  never  Rife,  or  appear  in  that  Latitude .- — -  And  thus,  if  you  lay  the  Dia¬ 
meter  to  Lucida  Lyra ,  you  fhall  find  that  Star  to  lie.  juft  under  51  deg.  30  min.  (if 
you  count  the  degrees  from  the  Pole  downwards)  fo  that  in  the  Latitude  of  51  deg. 
2oipin.  when  that  Star  k  to  the  Weft- ward  of  the  South  part  of  the  Meridian,  it 
continually  defeends  lower  and  lower,  till  being  arrived  to  the  North  part  of  the  Me- 
ndian\  and  then  it  immediately  begins  to  afeend,  till  it  arrives  to  the  Southern  pait 
.  of  the  Meridian  again. 

P  K  o  B.  XI.  To  know  what  Stars  fhall  he  upon  the  Meridian  at  any  Hour 
oj  the  Night  throughout  the  Tear. 

LAv  the  Diameter  of  the  Horizon  upon  XII.  and  XII.  and  move  the  Ilemffhtr' 
about,  till  you  bring  the  Day  of  the  Month  juft  againft  the  propofed  Hour,  lo 
fhall  all  thofe  Stars  which  lie  under  the  Diameter  of  the  Horizon,  be  upon  the  Me¬ 
ridian  at  that  Hour  of  the  Night.  * 1,us' 
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Thus,  if  it  were  required  to  know  what  Stars  fhall  be  upon  the  Meridian  upon  the 
Uth.  ok  January,  at  Eight  of  the  Clock. 

Lay  the  Diameter  of  the  Horizon  upon  XII.  and  XII.  then  turn  the  Hemifpbere 
About,  till  you  bring  the  14.  day  of  January  to  lie  juft  a  gain  ft  VIII.  in  the  Hour-Circle - 
then  will  all  thofe  Stars  winch  he  |ulf  under  the  Diameter  of  the  Horizon,  be  upon 
the  Meridian  at  VI II.  of  the  Clock  that  Nighr,  of  which  you  Ihall  find  Aldebaron, 

or  the  Bull's  Eye, to  he  the  principal - And  at  4  minutes  after  XL  that  Night  will 

the  Little  Dog  be  upon  the  Meridian. 

p  K  o  B.  XU.  To  know  what  Stars  will  he  upon  the  Meridian  at  Midnight , 
any  Night  in  the  Tear. 

LAy  the  Diameter  of  the  Horizon  upon  the  Day  of  the  Month,  fo  fhall  all  the  Stars 
j  which  he  under  the  Diameter  be  upon  the  Meridian  at  XII.  of  the  Clock.  — 
This  necdoth  no  Example,  but  you  may  lind,  that 

Cleary  ...  1  1  I  a*,'.  Hear.  •>  ^  ^  n  , 

‘^tlie^rV  >  Meridian at XII. 

ta  AS  S  “Nighr,*, 

p  n  o  B.  XIII.  To  know  at  what  Hour  of  the  Night  any  Stara>///  he  upon 
the  Meridian. 

LAY  the  Diameter  of  the  Horizon  upon  XII.  and  move  the  Hemifpbere  about,  till 
the  Bull's  Eye  lies  juft  under  the  Diameter,  then  juft  againft  the  firlt  day  of  January 
in  the  Circle  of  Months  you  fhall  find  min.  paff  VIII.  in  the  Hour  Circle,  which 
(hews  that  at  that  time  the  Bull's  Eye  will  be  upon  the  Meridian. 

Pr  o  b.  XIV.  To  find  the  difference  of  Longitude,  or  the  Horary  D'tfiance 
of  any  two  Stars. 

T)Rtng  one  of  the  Stars  againft  XII.  in  the  Hour-Circle,  then  lay  the  Diameter  of 
D  the  Horizon  upon  the  other  Star ;  and  what  Hour  that  cuts  (counted  from  XU.) 
upon  the  Hour-Circle ,  is  the  diffancc  of  Longitude,  or  Ibrary  Diftance  of  thefe  two 

Sun. - Thus,  Let  the  two  Stars  be  the  Bull’s  Eye,  and  the  Lion’s  Tail. 

bring  the  /.toss' s  Tail  to  XI L  and  then  if  you  lay  the  Diameter  of  the  Horizon  upon 
the  Bull's  Eye,  you  fhall  find  jc  to  cut  7  hours  and  15  min.  which  is  109  degrees  j  and 
fuch  is  the  difference  of  Longitude  of  thefe  two  Stars ,  or  their  Horary  Diftance. 


Pr  o  b.  XV.  To  find  the  Hour  of  the  Night  hy  the  Stars. 

SEE  what  Star  you  find  to  be  either  upon  the  North,  or  South  part  of  the  Meri¬ 
dian  ;  and  accordingly  bring  the  fame  Star  to  the  like  Meridian  in  the  Hemifpbere: 
Then  look  the  Day  of  the  Month  in  the  Circle  of  Months,  right  againft  which 

you  have  the  true  Hour  of  the  Night. - Thus,  if  upon  the  20th.  of  January  you 

Oiould  find  Aldebaron,  or  the  Bull's  Eye  to.  |>e  .upojiahe  South  part  of  the  Meridian • 
bring  Aldebaron  |iift  againft  Xll.  in  the  Hemifpbere ,  then  againft  the  20th.  ok  January 
you  ihall  find  12  min.  before  8,  or  38  min.  after  7,  which  is  the  true  Hour  of  the 
Right  on  the  ioth;.pf  January,  when  Aldebaron  will  be  qgon.tiie  Meridiays. 

Pro  b.  XVI.  To  find  the  Semidiurnal  or  Scinino£turnal  Arch  of  any  Star. 

LAy  the  Diameter  of  the  Horizon  upon  VL  and  bring  the  Star  juftly  to  touch  the 
Arch  of  the  Horizon :  Then  lay  the  Diameter  of  the  Horizon  upon  che-5r«r,  and 
count  how  many  l  lours  are  contained  between  cither  of  the  XII.  for  the  one  is  the 
Semidiurnal,  and  the  other  the  SemmoBurnal  Arch  of  that  Star.  - — -  —Thus,  if  you 
by  the  Diameter  of  the  Horizon  upon  VI.  and  bring  Aldebaron  to  touch  the  Arch  of 
the  Horizon  ;  and  then  lay  the  Diameter  of  the  Horizon  upon  Aldebaron,  von  fhall  find 
it  to  cut  upon  36  nun.  after  IV.  if  you  count  the  Hours  from  XII.  fb  that  the  Semi* 
ntflurnal  Arch  of  that  .£/<«■  is  4  hours  36  minutes :  And  if  you  count  the  Hdurs  front 
the  other  XU.  you  Ihall  find  them  to  be  7  lion. and  24 min.  which  is  the  Semidiurnal 
Arch  of  that  Star,  it  being  a  Star  having  North  Decimation. 

I  i  i 
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r  R  o  B.  XVII.  To  find  the  Amplitude,  or  the  Few t  of  the  Compofs  upon  which 
any  Star  Rifetb  or  Setteib. 

T  AY  .he  Dancer  of  .to  oS. 

L  °h'!" ‘ESr^wtft^in fof cf.e  Horizon,  (hew  the  A,npl„u,U  of  that  W<  to- 
tween  the  taft  ot  Weft  1  oint.  or  *nc  ^  t,)e  Nmh  „  Semb.  Thus,  it  you 

^  tlZS>"  ai'nte'tran/.he’  W  "vJbi ^'.^'(bu-cauth  .Kir' lu^Aw! 
nii^dfoto  22*2*  of  W  »  North  Kaf  by  But,  8  degrees  Buforly. 

-s  Nortb-m/by  IV'ft,  8  degrees  mft'rly. 

P  R  o  B.  XVIII.  To  fintl  tit  what  Hour  any  Star  Rifetb  or  Sctteth. 

T  A  Y  the  Diameter  of  the  Horizon  upon  VI.  and  bring  the  Star  to  lie  juft  under  the 

tetb. 

v  R  o  B.  XIX.  To  know  what  time  of  the  Tear  any  Star  in  the  Hcmifpherc 
will  le  upon  the  Meridian  at  12  a  Clock  at  hhplit. 

...lit.  up°s 'if  xu  YoViwfi!™  ii).i«11.6S,.;,ir 

ridian. 


CHAP.  ix. 

How  to  Trojett  the  Sphere  upon  the  Tlain  of  the  Me¬ 
ridian  by  Str eight  Lines  and  Ellipses. 

*  rresSBi^ 

I^csrfeni^  «  P  amf  S  ,  and  ending  at  * 

The  Circle  thus  divided  and  numbered ,  reprelents  <  li'J  fh'iimllf  oi  'lfl  or  Wcf 
*„  the  Equinoctial  — ,  P  S  the  Prime  Vertical  Circle,  or  Az  mu tb ■  olJCaJt  01 

_1  P  the  W,  S  the  South  Pole  —  ®  *  the  iW  ol  .  c,Je ._  ", 

Tropick  of  Capricorn - A  B  the  Arlhcli  Circle  • - C  D  the  AutmJ  -  • ,  ,,,  ^ 
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- The  other  Parallels  between  A\  a  and  P  and  S,  are  Paral¬ 
lels  of  the  Suns  or  a  Star's  Declination.  . 

For  the  Projecting  of  which  Lines,  &c.  i.  Take  i;  deg.  ;o  m.  from  the  >Wc 
of  Chords,  and  let  them  upon  the  Meridian  from  /E  upwards  to  ©  and  downwards 
f0  v  and  alio  from  re  to  ©  and  to  y,  and  draw  the  two  Lines  ©  ©,  and  V?  vp, 
PAiallel  to  the  Equinoctial ,  for  the  two  Tropicks  of  Cancer  and  Capricorn. 

"  i  Diaw  the  Right  Line  ©  C  YP  for  the  Echptick  Circle.  And  thus  have  you  all 
the  Great  f.W«  of  the  ty/;xr*  proje&id  in  Strcight  lines ,  except  the  General  Meridian, 
which  is  a  (.We,  and  for  the  other  Meridians  (or  hour  Circles J  between  the  Meridian 
anil  the  Colure  PCS  they  arc  all  Elhpfcs,  the  manner  how  to  draw  them  fhall  now 

^The  Line  C  Ai  being  equal  to  the  Scale  of  Sines ,  rake  from  thence  75  deg.  fet  it 
upon  the  EqutnoHial  from  C  to  1,  and  from  C  to  n,  for  the  hour  Points  of  One 
and  Eleven.  Alio  take  60  deg  from  the  Scale  of  Sines,  and  fet  them  from  Ctoi, 
and  from  C  to  10,  for  the  hour  Points  of  Two  and  Ten.  Again,  take  out  of  the 
Scale  of  Sines ,  the  Sines  of  4f,  30,  and  15  deg.  and  fee  them  upon  the  Equimblial 
both  ways  from  C,  to  the  Points  4,  and  {,  and  9,  8,  and  7  ;  and  thofe  lhall  be 
the  Points  through  which  thofe  hour  Circles  mull  pals  upon  the  EauinotliaU 
But  to  find  other  corrcfpondent  Points  upon  the  Tropicks,  and  other  Parallels  of 
fittlititiion,  you  mull  by  help  of  a  Sc&or,  divide  the  Tropicks  6,  ®  and  6  W*  ;  as  alfo 
the  intermediate  Parallels  of  Declination  ,  as  the  Scale  of  Sines  upon  your  Ruler  is 
divided;  (o  {hall  you  have  Points,  through  which  Lines  being  drawn,  making  no  An¬ 
gles,  Hull  be  the  hour  Circles,  and  will  be  all  of  them  Elliptical,  for  the  defcnbing  of 
which  there  arc  feveral  forts  of  Inltruments,  one  of  the  beft  whereof  you  have  by 
the  Figure  of  the  Projection  deferibed.  ......  ,  „ 

LalHy,  The  Ecliptick  muftbc  alfo  divided  as  the  Scale  of  Sines  is  divided,  and  mult 
have  the  Chara&ers  of  the  Signs  put  to  them  as  in  the  figure. 

Hens  the  Anna  lemma  way  be  made  Univerfal  for  all  Latitudes ,  both  North  and  South,  from 
the  Equinoctial  to  the  Poles. 

1 ,  Let  the  EUipfts  be  drawn  through  every  degree  of  the  Equinottial,  and  that  quite 
up  to  the  Poles,  or  at  leafl  ft)  many  of  them  as  the  largencfs  of  the  Inlrrumcnc 
will  admit.  ,  «  , 

5,  Let  all  the  Parallels  of  Declination  be  alfo  drawn  up  to  tneloles. 

3,  In  the  Tlanifphere  let  there  be  fomc  eminent  Fixed  Stars  placed  according  to  their 

Right  Jfcen/ion  and  Decimation.  ,  o  , 

4,  Let  there  be  the  Months  and  Days  of  each  Month  putin,  anfwerable  to  the 
Place  or  Decimation,  but  without  the  Circle  between  the  Tropicks  on  either  fide. 

f.  Let  there  be  a  Moveable  Horizon,  divided  as  a  Line  of  Verted  Sines  to  move  up¬ 
on  the  Centre  of  the  Tlanifphere,  yet  fo  that  it  hinder  not  the  Curfor  topafs  by  the 

l  Under  the  divifions  of  the  Horizon,  at  a  competent  diftance  mu  ft  be  cut  a  hollow 
Grove,  if  the  Horizon  be  made  of  Wood,  but  a  Doughtale,  if  made  of  Brafs,  up¬ 
on  which  a  Curfor  muft  move. 

7.  The  Curfor  is  a  piece  of  Brals  about  an  Inch  in  breadth,  and  in  length  lomewhat 
more  than  the  Radius  of  the  Infti  ument,  it  muft  be  made  to  flids 1  along  the  Ho¬ 
rizon  without  interruption,  and  to  ftand  fixed  when  occahon  is,  the  two  lides  or 
edges  arc  to  be  divided  as  one  half  of  the  Horizon  is,  viz.  into  a  Line  or  Smet 
equal  to  the  Radius  of  the  Iiiftiumcnt. 

All  thefe  Appurtenances  and  Lines,  are  perfections  in  the  Figure  thereof. 

This  Infti  ument  thus  fitted  and  being  about  15  or  16  Inches  Diameter,  will  be 
the  moft  abfolute  Inftrument  that  an  Artift  can  make  ufe  of,  both  for 
Portability  in  Carriage. 

|  Eafe  in  Ufe. 

Exaftnefs  in  Performance. 

I  Univerfality  in  all  Parts  of  the  World. 

As  lhall  be  made  appear  by  thefe  few  Ufes  ( amongft  many  others  that  might  be 
idded)  following. 


I  i  i  2 


Some 
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Some  USES  of 


ANALEMMA 

I  N 

ASTRONOMY,  &c. 

THE  Analemma  being  a  General  Inftrument,  may  be  fitted  to  any  particular  Ho¬ 
rizon  or  Latitude:  But  tome  Problems  or  Ufes  thereof,  being  general,  may  be 
performed  thereby,  without  having  refpeft  to  any  Latitude,  and  luch  are  thele  which 
Follow. 

SECT.  I. 

The  Day  of  the  Month  being  given,  to  find, 

I.  The  Suns  Declination . 

SEek  the  day  of  the  Month  in  the  Circle  of  Months,  and  that  Parallel  of  Decima¬ 
tion,  which  fallech  (or  fhooteth)  upon  the  day  of  the  Moncth  is  the  degree  of  the 
Suns  Decimation  for  that  day. 

Example.  Upon  the  17^*  of  Auguft.  ]  n  , 

Seek  the  17 tb.  of  Auguft  in  the  Circle  of  Months,  and  you  (hall  find  the  Parallel 
of  to  deg.  of  Declination  to  (hoot  upon  it,  and  fuch  is  the  Sum's  Declination  upon  the 

^  f  If  t^e^day  of  the  Month  be  found  between  the  Equinoctial  Circle  and  the 
North  Pole ,  (where  all  t\\Q  Meridians  meet  in  the  Centre,)  then  the  Sun  hath 
North  Declination ,  but  if  on  the  other  fide,  it  hath  South  Declination. 

II.  What  two  days  in  the  year  are  of  equal  Length. 

Example.  Upon  the  17 tb.  of  Auguft .  ] 

By  the  foregoing  you  found  the  Declination  to  be  10  deg.  Wherefore  caft  your 
eye  along  the  Parallel  of  10  deg.  and  you  fhall  find  it  to  fhoot  upon  the  <tb  or 
April,  (upon  the  other  fide  of  the  Inftrument,^  which  day  is  of  the  fame  Length  with 
the  17 tb.  of  Auguft. 

III.  The  Suds  Place  in  the  Ecliptick. 

All  the  Parallels  of  the  Suns  Declination  croG  the  Ecliptick  Line ,  in  that  degree  in 
which  the  Sun  is.  .. 

Example.  When  the  Saw  hath  10  deg.  of  North  Declination.  J 
You  found  (by  the  fir  ft)  that  upon  the  1 7  tb.  of  Auguft  the  Sun  had  10  deg.  ot 

North  Declination.  - -  Wherefore  trace  the  Parallel  of  10  deg.  till  you  find  it  to 

crols  the  Ecliptick ,  and  you  Hull  find  it  to  cut  the  Ecliptick  in  4  deg.  and  16  nun.  0 
Virgo,  and  in  that  Sign  and  Degree  is  the  Sun  upon  the  17 tb.  of  Auguft. 

On  the  contrary  (upon  the  yh.  of  April)  the  Sun  having  the  lame  Decimation , 
the  Parallel  of  Decimation  cutteth  the  Ecliptick  in  the  fame  place,  (but  inacontraiy 
Sign,  'viz,. )  11115  deg.  and  34  min.  of  Ariel ,  and  in  that  Sign  and  Degree  is  the  un 
upon  the  5 th.  ot  April. 


1 
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IV.  The  Suns  Right  Afcenfiori. 

Example.  When  the  Sun  is  in  4  deg.  26  min.  of  Virgo.  ]| 

Seek  out  upon  the  Ecliptick  Line  for  4  deg.  26  min.  of  Virgo,  and  fee  which  of 
the  Meridians  (or  hour  Circles )  doth  pafs  through  that  point ;  and  with  your  eye  fol¬ 
low  that  Meridian ,  till  you  come  to  the  Eejninollial : - Then  count  how  many  de¬ 

grees  of  the  E'jninottial,  are  contained  between  the  firft  Point  of  Aries  ( which  is  the 
0>:tre  of  the  InflmmentJ  and  that  Meridian  ;  fo  fhall  you  find  that  the  Meridian , 
which  padeth  through  41!.  26  m.  of  Virgo,  will  cut  th t  'Equinoftial  in  f(>  deg.  and 
jo  min.  from  the  Centre,  and  fiich  is  the  Right  Afccnfion ,  when  the  Sun  is  in  4  deg. 
:6 111.  of  Virgo.  > 

Thcfe  Four  F r  clients ,  and  the  converfe  of  them,  have  no  relation  to  any 
Latitude;  thofe  which  follow  have  either  the  Latitude  of  the  Place  given , 
or  elfe  ly  J'omc  other  thing  or  things  given ,  the  Latitude  is  to  he  found ; 
and  therefore  it  will  he  neceffary ,  firjl ,  to  fhew. 

How  to  fit  the  Analemma  to  any  Latitude. 

Count  the  degrees  of  the  Latitude  of  the  Place,  from  downwards  to  if  it 
be  North ,  or  from  to  if  it  be  South,  and  to  thofe  degrees  bring  the  end  of  the 
moveable  Horizon ;  and  there  fix  it  by  help  of  a  Screw  or  fuch  like ;  and  then  the 
Curfor  being  noon  it,  the  Inftrumcnt  is  fitted  to  perform  many  Aftroriomical  Pro¬ 
blems,  fuch  as  here  follow. 

S  E  C  T.  II. 

The  Latitude  of  the  tflacc,  51  d.  3  o  m.  and  Declination  of  the  Sun 
( 1  o  deg.  North)  given,  to  find, 

I.  The  AJccnfional  Difference. 

Obfervc  where  the  Parallel  of  Declination  crofleth  the  Prime  Vertical  Circle ,  (or 
lcnr  Circle  of  Six,)  and  from  that  Point  count  upon  that  Parallel,  how  many  degrees 
or  hours,  are  contained  between  it  and  the  Horizon,  for  thofe  degrees  or  hours  are  the 
quantity  of  the  Right  Afccnfion ,  or  of  the  time  that  the  Sun  Rifes  or  Sets  before  or  after 
Six  a  Clock. 

So  the  Latitude  being  5 1  d.  pm,  and  the  Declination  10  deg.  North ,  if  upon  the 
Parallel  of  1  o  deg.  of  North  Decimation  you  account  the  number  of  degrees  contained 
between  tiie  hour  Circle  of  Six  and  the  Horizon ,  you  fhall  find  them  to  be  12  d.  45  m. 
or  in  time  5 1  nun.  from  Six,  and  fiich  is  the  Aficevfional  Difference  when  the  Sun  hath 
10  deg.  of  North  Decimation. 

II.  The  time  of  the  Sun’s  Rijing  and  Setting. 

Whcrefocvcr  the  Parallel  of  Decimation  cuts  the  Horizon ,  that  Meridian  that  cutteth 
the  Horizon  in  the  fame  Point,  is  the  time  of  the  Suns  Rtfing. 

Example.  The  Sun  having  1  o  deg.  of  North  Declination.  ] 

The  Horizon  being  fet  to  the  Latitude ,  you  fhall  find  it  to  touch  the  Horizon  at  9  m. 
after  j  in  the  Morning,  at  which  time  the  Sun  will  Rife ,  when  he  hath  10  deg.  of 

North  Decimation. - And  at  the  fame  time  you  may  fee  alfo,  that  he  Setteth 

at  51  min.  after  6  at  night: 

III.  The  length  of  the  Day  and  Night . 

The  Hours  and  Minutes  of  the  Sun's  Rifing  being  doubled,  give  the  Length  of 

the  Night, -  And  the  Hours  and  Minutes  of  the  Suns  Setting  give  the  Length 

of  the  Day. 

But  by  the  Inflrument  Thus: 

Count  every  hour  from  the  South  part  of  the  Meridian  to  the  Horizon  for  two 
nours,  (upon  the  Parallel  of  Declination,)  and  every  degree  for  eight  minutes  of  time; 

fo 
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blur^^Jthc  Length  of  the  Day  to  be  i ;  hours  42  min.  And  counting  tne 
Hours  from  the  North  part  of  the  Meridian,  the  Length  of  the  Night  will  be  found 
to  be  10  hours  and  18  min. 


IV.  The  Suns  Amplitude,  ( or  the  dtflance  that  the  Sun  Rifes  or  Sets  from 
the  true  Eafl  or  Weft  Points  of  the  Horizon.) 

Example.  The  Sun  having  10  deg.  of  North  Decimation.  ] 

The  number  of  degrees  upon  the  Horizon  (counted  from  the  Centre  of  the  Inurn¬ 
ment  to  the  interfe&ion  of  the  Parallel  of  Decimation  therewith,  arc  the  degrees  of  the 

^  So  ^fvou  follow  with  your  eye  the  Parallel  of  10  deg.  of  North  Declination,  till  it 
meet  with  the  Horizon,  you  (hall  find  the  Parallel  to  cut  the  Horizon  m  16  deg.  15  m. 
And  fo  far  doth  the  Sun  [£“']  diftant  from  the  true  [tf."]  Points  of  the  Horizon,  to¬ 
wards  the  North ,  (becaufe  the  Sun  hath  North  Declination,)  and  that  is  the  Ampli¬ 
tude. 


V.  The  Suns’  Meridian  Altitude. 


The  Sun's  Meridian  Altitude  is  its  height  at  Noon. 

Example.  At  10  deg.  of  North  Declination.  ] 

Bring  the  Curforto  the  Interfe&ion  of  the  Parallel  of  10  degrees  of  North  Dcdi - 
nation  with  the  South  part  of  the  Meridian,  and  the  degrees  upon  the  Cur  lor  arc 
the  degrees  of  the  Suns  Meridian  Altitude.  — — 

So  the  Curfor  being  brought  to  the  Interleftion  of  the  Parallel  of  10  deg.  of  De* 
clinaticn  with  the  South  part  of  the  Meridian,  you  lhall  find  at  that  Intcrfetfion,  48  d. 
;o  m.  cut  upon  the  Curfor,  and  fo  many  degrees  of  Altitude  will  the  Sun  have  at  Noon 
in  that  Parallel. 


VI.  The  Sun’s  Deprejfton  at  Midnight . 

The  Suns  Depreffion  at  Midnight  isfo  many  degrees  as  the  Sun  is  under  the  Ho • 
rizon  at  1 1  in  the  Night.  Clv T  ,  ^  ^  r 

So,  the  fame  time,  the  shaving  10 deg.  of  North  Decimation,  niovethe  Curfor 
to  the  Interfe&ion  of  the  Parallel  of  10  deg.  of  South  Declination  with  the  Meridian , 
and  there  you  lhall  find  out  (uDon  the  Curlor)  18  deg.  ;o  m.  for  the  Suns  Dopreflion 
(under  the  Horizon)  at  Midnignr. 


VH.  When  the  Twilight  begins  and  ends. 

Twilight  is  Laid  to  begin  when  the  Sun  is  1 8  deg.  under  the  Horizon,  before  its  Ri- 

fine, - .  And  it  ends  when  the  Sun  is  fallen  18  deg.  below  the  Horizon  after  its 

Setting: 

Example.  The  Declination  being  10  deg.  North.  ] 

Move  /he  Curfor  along  the  Horizon,  till  you  make  18  deg.  thereof  to  meet  with 
the  Parallel  of  10  deg.  or  South  Decimation ,  and  that  you  lhall  find  it  to  do  at  2  hours 
$6  min.  at  which  time  Twilight  begins  in  the  Morning: — -  And  alloat  the  lame 
time  it  cuts  9  hours  and  4  min.  at  which  time  in  the  Evening  Twilight  ends. 

And  if  you  fubftraft  the  time  of  the  Sun's  Setting,  from  the  time  of  the  Twilights 
ending,  the  remainder  is  2  hours  1 ;  min;  and  fo  long  doth  the  Twilight  continue  both 
in  the  Morning  before  Sun  Ri/ing,  and  in  the  Evening  after  Sun  Setting. 

Alio  if  you  double  the  length  of  the  Twilight  it  makes  4  hours  2 6  min.  which 
taken  from  18  hours,  18  m.  (the  length  of  the  Night  before  found)  there  will  re¬ 
main  $  hou.  2  min.  for  the  length  of  the  dark  night. 


VIII.  What  Altitude  the  Sun  fhall  have  at  6  a  Clock. 

Example.  The  Sun  having  10  deg.  of  North  Decimation.  ] 

Move  the  Curfor  along,  till  it  meet  with  the  Intcrle&ion  of  the  hour  of  6,  and  the 
Parallel  of  10  d.  of  N.  Decimation,  and  then  lhall  you  find  7  deg.  55  min.  cut  upon  the 
Curfor;  and  fuch  Altitude  will  theS«»  have  at  6  of  the  Clock,  Morning  or  Evening, 
when  he  hath  1  o  deg.  of  North  Decimation. 

IX.  fibat 
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IX.  What  Altitude  the  Sun  Jhall  have,  at  any  hour  of  the  Day. 

The  Sun  having  10  deg.  of  N.  Decimation,  and  let  the  Hour  be  half  an  hour  after 
8  in  the  Morning.] 

pin^  the  Point  upon  the  Inflrument,  where  the  Parallel  of  lodeg.of  North  De- 
(linjtion  croilbth  the  Hour  Line  of  half  an  Hour  part  VIIL  and  bring  the  Curfor  to 
that  Point,  and  there  you  lhall  lee  the  Curfor  will  touch  that  Point  at  30  deg.  and 
40  min.  and  fuch  Altitude  will  the  Sun  have  at  half  an  Hour  after  VIII.  in  the  Morn¬ 
ing,  or  at  half  an  hour  after  III.  in  the  Afternoon. 

And  working  in  this  manner,  in  the  Latitude  of  51  d.  ;o  m.  when  the  Sun  hath 
10  deg.  of  North  Declination,  you  lhall  find  his  Altitude  at  all  hours  of  the  Day  to  be  as 
in  this  Table. 


f 

Hours 

deg. 

m. 

XII 

5b 

42 

XI 

I 

56 

34 

X 

II 

5° 

55 

IX 

III 

43 

06 

VIII 

mi 

|  34 

L3 

VII 

v  i 

I  24 

5* 

VI 

40 

V 

VII 

1  a 

5o 

X.  What  Azimuth  the  Sun  jhall  have  at  6  a  Clock. 

The  Suns  Azimuth  at  fix  a  Clock  is  his  diltancc  from  the  true  Eajl  or  Weft  Points 
of  the  Horizon  at  that  time. 

Example.  The  Sun  having  10  deg.  of  North  Declination .] 

Bring  the  Curfor  to  the  Interle&ion  of  the  Parallel  of  lodeg.  of  Declination, mth 
the  (vertical  Circle,  or)  hour  Line  of  6.  Then  fhall  you  find  the  edge  of  the  Curfor 
to  cut  6  deg.  and  8  nun.  upon  the  Horizon ,  and  that  was  the  Suds  Azimuth  from  the 
Eafl  or  Weft,  towards  the  North  at  that  time. 


XI.  What  Altitude  the  Sun  ft)  all  have,  when  he  is  juft  upon  the  Azimuth  of 
Eall  or  Weft. 


Example.  The  Sun  having  10  d.  of  North  Declination f] 

Bring  the  Loot  (01  the  bottom  of  one  of  the  Edges,)  of  the  Curfor,  to  the  Centre 
of  the  Inflmmem,  and  there  hold  it;  then  fee  what  degrees  of  the  Curfor  are  cut  by 
the  Parallel  of  10  deg.  of  North  Declination,  which  you  will  find  to  be  1$  deg.  and 
|  10  min.  And  fiich  Altitude  fhall  the  Sun  have,  when  he  is  upon  the  Azimuth  of  Eafl 

\  or  Weft,  the  Sun  then  having  lod.  of  North  Decimation. 


XII.  At  what  hour  the  Sun  jhall  be  upon  the  Eafl  or  Weft  Azimuth. 

Example.  The  Sun  having  10  deg.  of  North  Declination^] 

Bring  the  Curfor  to  the  Centre  of  the  lnftrunlent  (as  before)  then  fee  what  hour 
Circle  (or  Meridian )  pallet!)  through  the  Interfe&ion  of  the  Parallel  of  Declination  and 
the  Curfor,  which  you  will  find  to  be  26  min.  after  $  in  the  Afternoon,  or  34  min. 
after  6  in  the  Morning ;  and  at  thofe  hours  will  the  Sun  be  upon  the  Eaft  or  Weft 
Azimuths. 

SECT.  III. 

thirdly,  The  Latitude  of  the  Thee,  (51  d.  30  m,)  the  Declination  of  the 
Sun  ( t  o  d .  North )  and  the  Altitude  of  the  Sun  (30  d.  30  m.)  to  find, 

\.  The  Hour  of  the  Day.. 

MOvc  the  Curlor  upon  the  Horizon,  till  deg.  ;o  m.  thereof  doth  juft  tou ch  the 
Parallel  of  10  deg.  of  North  Declination  ;  then  obferve  what  Meridian  (or  hour 
Circle)  pallet!)  by  that  Intcrfeftion,  which  you  fhall  find  to  be  20  min.  after  8,  if  in 
;  the 
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the  Morning;  or  ?o  min"  after  if  in  the  Afternoon.  And  tli.it  is  the  Horn  of 
the  Day. 

II.  To  find  the  Sun’j  Azimuth  :  Let  the  Latitude,  Declination,  and  Altitude 
le  as  in  the  laJL 

Move  the  Curfor  till  ;o  degrees  thereof  cuts  the  Parallel  of  io  degrees  of  North 
Declination ;  then  bring  the  Horizon  with  the  Curfor  upon  it  to  th z  Equinoctial  •  lb  Hull 
that  hour  Circle  which  lyeth  under  30  deg.  of  the  Curlor  be  the  Azimuth  which 
counted  from  the  South  part  of  the  Meridian  will  be  found  to  be  66  deg.  8  m.  from  the 
North  1 1 ;  deg.  f  i  m*  And  ^ro,n  l^e  01  n1, 

SECT.  IV. 


Several  ways  to  find  the  Latitude. 

I.  By  the  Sun’j  Declination,  and  his  Meridian  Altitude. 

TAke  in  your  Com pafles  the  Number  of  degrees  of  the  Meridian  Altitude ,  then  let- 
ting  one  foot  thereof  upon  the  Meridian  at  the  Point  where  the  Parallel  of  De¬ 
clination  toucheth  it,  and  put  the  other  foot  downwards  upon  the  Meridian,  and  to 
that  point  bring  the  moveable  Horizon ;  fo  lh.il!  the  degrees  of  the  Meridian ,  compre¬ 
hended  between  the  Elevated  Pole  and  the  Horizon ,  be  the  Latitude. 

So  the  Meridian  Altitude  being  67  deg.  and  the  Declination  1  o  deg.  North ,  the  Lati¬ 
tude  will  be  found  to  be  3  3  degrees.  . 

II.  By  the  Sun’s  Declination  and  Amplitude  ,  from  Eaft  or  Weft. 

Turn  the  Horizon  about,  till  the  degrees  of  Amplitude  counted  thereupon  from  the 
Centre,  do  cut  the  Parallel  of  Declination  j  then  will  the  Horizon  give  you  the  Latitude 
upon  tho  outer 1110ft  Circle.  , 

So  the  Amplitude  being  li  deg.  46  in.  and  the  Decimation  10  deg.  North,  the  Lati¬ 
tude  will  be  found  to  be  6;  deg.  10  in. 

III.  By  the  Suns  Declination  and  Altitude  when  he  is  upon  the  Eaft  or  Well 
Azimuth. 

Set  the  Curfor  to  the  Centre,  and  count  upon  it  the  Altitude ,  then  turn  the  Index 
about  till  the  degrees  of  Altitude  oil  the  Curfor  do  crofsthe  Parallel  of  Decimation ;  then 
will  the  Horizon  give  you  the  Latitude. 

So  the  Sun's  Altitude  being  10  deg.  39  min.  when  the  Sun  is  due  Eaft  ox  Weft ,  the 
Latitude  will  be  found  to  be  70  deg.  , 

IV.  By  the  Sun’s  Declination,  his  Altitude,  and  Azimuth  from  the  South, 
to  find  the  Latitude. 

Set  the  Curfor  to  the  Azimuth  from  the  South ,  upon  the  Horizon,  then  Count  the 
Suns  Altitude  upon  the  Curfor,  turning ithc  Horizon  about  till  the  Altitude  counted 
upon  the  Curfor  do  crofs  the  Parallel  or  Declination  ;  then  mail  the  Horizon  rett  at  the 
Latitude  fought.  .  „  ,  , 

So  if  the  Suns  A&imutb  from  th q, South  fhould  be  71  deg.  18  m.  the  Altitude  {6  o* 
and  the  Declination  10  d.  North ,  the  Latitude  will  be  found  to  be  30  deg. 
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Part  I. 

Cocleftial ,  or  Aftronomical. 


PROOEM. 


Of  the  Name  ,  Original  and  Progrefs  of 


ASTRONOMY. 


A  STRONOMY  is  a  Science  which  teacheth  the  Laws  and  Rules ,  where* 
Lk  by  the  Motions  of  the  Stars  are  Regulated  and  Determined  :  It  was  aticient- 
JTjL  ly  called  alf b  Afirology  ;  for,  that  which  Vlato  called  Afironomy ,  Arifiotle 
and  others  termed  Aftrology.  Thus  Thales  is  the  (irft  among  the  Greeks ,  that  is  (aid  to 
Aflrologife,  who  never  treated  of  that  Judiciary  Art:  But  in  after  times  this  Synono- 
my  cc.ifed ;  for  this  Qvleftial  Science,  known  anciently  to  the  Greeks ,  by  that  part 
of  it  only  which  was  called  Meteorologick ,  as  confidering  the  Motions  of  the  Stars , 
with  the  ReaJ'ons  thereof,  came,  in  after  Ages,  to  receive  the  Addition  of  another 
jwrt,  called  Apotelefntatick;  which  teacheth  to  Divine  and  Prognoflicate  of  future  events 
from  the  Sight  and  Alpcdts.of  the  Stars  and  Planets :  But  afterwards  in  Greece,  there 
was  given  to  this  latter  a  peculiar  and  dilfindf  appellation,  namely  Aftrology ,  there 
being  referved  to  the  former  only  that  of  ASTRONOMY  ;  and  (o  defcribed  to  be 


Mat  Science  which  contemplates  the  Motion ,  Diftance ,  Colour ,  Light,  Order, 
flace,  Magnitude,  and  the  like  Adjuncts  of  the  Fixed  Stars  and  Planets  ; 
without  any  relpert  to  the  Judiciary  part. 

As  to  its  OR  1G  1  N  AL,  we  cannot  rcafonably  refer  it  to  a  better  Patron  than 
Admiration.  So  (ays  GaJJendtis ,  Onginem  tp/i  fecit  A  dm '.ratio :  For  our  Forefathers 
admiring  the  Splendor ,  Variety ,  Multitude  anil  Magnitude  of  the  Stars  ;  together  with 
their  Condant  and  Regular  Motion,  transferred  their  Admiration  into  OMervation; 
and  that  ( in  procefs  of  Time,)  into  Tables,  or  Parapegmata,  for  the  information  of 
Roden  ry.  And  upon  this  ground  we  may  (with  Ricnolns)  affirm  ASTRONOMY 
to  be  as  ancient  as  the  SPARS  thcmfclves  ;  and  that  it  was  at  firft  (with  other 
divinely  infilled  Arts)  reduced  to  Experiment  and  Practice  by  Adam  himlclf,  and 
by  his  Pollenty  perpetuated,  as  we  find  by  Jofepbtts ,  who  (in  his  third  and  eighth 
Chap,  of  the  eleventh  Book  of  Jtv>.  Antiu.  )  writes,  that  Seth,  having  been  intru¬ 
ded  theiem  by  Adam;  and  underlfanding  the  World  was  twice  to  perdh,  once  by 
Delude,  afterwards  by  a  general  Conflagration,  reduced  this  Arc  to  an  Epitomy,  and 
inferibed  it  on  two  Pillars ;  the  one  of  Brick,  againft  the  violence  of  Eire;  the 
other  ot  Nr<«»ri  agamfl  the  Inundation  of  Waters:  One  of  which  (that  is  the  Pillar 

Stone)  he  afliiins  t«a  have  been  extant  in  bis  Time,  111  a  Place  called  Syria s,  or 

kkk  2.  St  truth , 
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"Seiratb,  conceived  fby  Mr.  If  Fujfits,  Lib.  de<sLt<it.  Munch)  to  be  the  I  and  bor. bring 
iii,on  Mount  Ephraim,  not  far  From  Jerico.  . 

ASTRONOMY  being  thus  brought  into  the  World,  wis  improved  by  rhe  fol¬ 
lowing  Patriarchs,  who,  by  realon  of  their  long  Lives,  had  the  opportunity  of  obfer- 
vim  and  not  mi  many  ^Afiral  Revolutions :  Amongft  whom  in  this  lienee,  the  moft 
celebrated  is  Enoch ,  \^hote  Books  upon  this  Subjett,  are  laid  to  he  extant  at  this  day  ; 
from  whence  Tertullian  and  Origtn  produce  fevcral  Citations.  But  to  what  pcrfcttina 
tins  Science  was  brought  before  the  Flood,  is  uncertain  :  But  it  appears  by  the  Tefti- 
mony  Origin  Bom  the  forecited  Books  of  Enoch,  that  the  Stars  were  then  reduced 
into  Afierifms,  under  peculiar  and  diftintt  Denominations. 

After  the  Hood,  and  the  difpeilion  of  Mankind  over  the  face  of  the  harth  the 
Study  of  Agronomy  began  to  be  improved  by  fevcral  Nations,  who  donbtlols  had  de¬ 
rived  the  knowledg  thereof  from  Noah  and  his  Poftericy :  So  that  it  may  feem  no 
wonder  if  at  one  and  the  fame  time,  divers  Pcrfons,  in  divers  Regions,  applied 
thcmtelvcs  to  the  Obfervation  and  Study  of  this  Aflral  Science.  And  from  hence 
arife  the  great  Cornells  among  fevcral  Nations,  for  the  Glory  and  Honor  of  its  In¬ 
vention.  But  it  is  clear,  that  Mankind  difpcrfcd  themfelves  out  of  Afia  mto  Africa, 
Europe ,  and  other  parts  of  the  World;  the  Glory  therefore  ought,  in  the  (lift  place 
to  be  attributed  to  the  Afiaticks ,  and  among  them,  chiefly  to  the  Babylonians ,  Chal¬ 
deans,  and  Ball  nans  ;  among  whom  Evabdnes ,  Bclus,  Zoroajlcr  ant  Otanes  are  prin¬ 
cipally  to  be  celebrated ;  as  alfo,  Naburian,  Sudsnus,  and  Seine  bus  the  Coahlean\  and 
before  them  the  Patriarch  Abraham  and  his  Father  Time. 

From  the  Affyrians  and  Chaldeans  it  came  next  to  the  Egyptians ,  biought  thither  by 
Abraham,  as  Eufebius  proves  from  the  Authority  of  Jofcphns ,  Milo,  and  others ;  but 
Eupolemut  feems  to  infer,  that  Abraham  firft  taught  the  fame  to  the  Tbemcians ,  before  ius 

default  into  Egypt.  .  r  ,  , 

There  arc  fomethat  averr,  that  the  Egyptians  were  (o  far  from  receiving  of  the  know¬ 
ledg  of  Afironomy  from  the  Chaldeans,  that  they  affirm  the  Chaldeans  to  be  i  lift  rutted 
hereto'  by  the  Egyptians ;  but  it  feems  ftrange,  if  this  Science  were  known  to  the 
Egyptians  before  the  Babylonians  and  Chaldeans,  that  yet  the  Egyptians  Obfervations 
fliould  be  to  much  later  than  thole  of  the  Babylonians:  For  we  find  few  of  the  Egy¬ 
ptians  to  precede  the  time  of  the  death  of  Alexander  the  Great,  than  which,  even  thole 
of  the  Greeks  arc  earlier;  whereas  the  Obfervations  of  the  Babylonians  appear  to  have 
been  made  almoft  2000  Years  before  that  time. 

There  arc  others  (as  Lucan)  who  would  rob  botli  the  Chaldeans  and  Egyptians  of  this 
Honor,  and  aflign  the  Invention  thereof  to  the  Ethiopians  ;  but  tilts  Ivvims  agauift  the 
Ihca  m  of  Tradition.  The  Mauritanians  alfo  come  111  fora  (hare  in  this  Invention,  af¬ 
firming  they  were  inftrutted  therein  by  Atlas  ('the  Son  of  Libya)  their  King. 

From  the  fevcral  Nations  before  mentioned,  Afironomy  teems  to  have  been  divided 
into  Three  Setts,  the  Ajfynan,  the  Egyptian ,  and  the  Atlantick  ;  of  which  laft,  yet  the 
Greeks  and  Romans  make  no  reckoning  ;  for  among  them  were  only  enumerated  thefe 
Three  Setts,  Chaldaick ,  Egyptian,  and  Grecian;  yet  it  doth  not  appear  that  the  Greeks 
had  made  any  confidorable  progrefs  in  Afironomy  before  the  death  of  Alexander  the  Great, 
,  only  fonic  Obfervations  of  Eclipfes  made  by  Thales  and  Anaxagoras :  Yet  liicli  was  their 
(elf- Conceit,  as  confidently  to  affirm,  that  Afironomy  ow’d  its  Invention  to  them,  and 
particuftirly  to  the  Rhodians.  Others  of  them  afenbe  its  Original  to  their  Poet  Orpheus. 
But  thefe  being  fabulous,  perfuade  11s  rather  to  conclude  with  the  Opinion  of  thole 
who  maintain  Afironomy  to  have  been  full  brought  into  Greece  by  Thales  the  Mile) an, 
who  derived  it  from  the  Egyptians. 

From  him  it  was  improved  by  Anaximander ,  Anaximenes,  Anaxagoras ,  Democritus, 
Empedocles,  Eutlemon ,  Meton ,  Eudoxus,  and  others  of  the  Athenian  School,  till  the 
time  of  Alexander  the  Great,  his  founding  the  City  of  Alexandria  in  Egypt :  Aftei 
which,  the  Ptolomics,  hisSucceftors,  cretted  an  Academy  there,  for  all  manner  of  Stu¬ 
dies;  the  Grecian  Afironomy  made  its  retreat  tluther,  and  under  thole  Princes  Hounlha 
in  equal  Glory  with  the  Egyptian.  From  thence  wc  hear  of  the  famous  Names  of  An- 
to/ychm,  Cahppus,  Timochares,  Arifiyllus,  Canon,  Ihpparcus,  Sojtgincs ,  7  neon,  Ptolemy, 
Baulm  Alexandrians,  Theon  Alexandrians,  and  his  Daughter  Hypatia,  “  Who  by  bai  ba- 

rous  Chrillians  (or  Monitors  rather)  ok  Alexandria,  out  of  mere  Envy  (for  h  eraomi- 
“  rable  Skill  in  Afironomy,  and  other  Mathematical  Learning ,  which  flic  publickly  pu>- 
te  fefs’d  and  taught)  was  molt  inhumanly  murthaed,  and  torn  in  pieces  in  the  veiy 
“  Cathedral  Church. 


Among 
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Among  the  Romans  it  was  long  ere  this  Science  gain’d  acquaintance,  Arms  being 
there  more  in  f.iflnon  than  Arts:  The  firft  that  Hiltory  makes  mention  of  is,  Cajus 
Sulp.t  ius  Gall  us,  iie  was  Iegat  to  • Aimiltus  Bauhts  in  the  War  agjinft  Per  fa,  King  of 
Macedon ;  who  firft  amongft  them  pubhfhcd  a  Difcourle  of  Ecltpfcs.  After  him  we  hear 
0f  Lucius  Taruntms ,  Nigidms  Esgulus ,  Farro,  and  Cicero ,  Students  in  Afironomy. 

But  the  Latins ,  for  Promoters  of  this  Science,  are  indebted  to  none  mote  than  to 
their  great  Dictator  C.  Julius  Co: far,  who 

. - Media  inter  Praha  fan  per 

Stellar  um,  Cxlujue  Plagis,  Super  if  (jut  vocabat. 

He  always  lief  lire  found,  amidft  his  Wars, 

To  mark  the  Couilc  of  Heaven,  and  learn  the  Stars. 

He  ('with  the  aftiftancc  of  Serines,  the  Egyptian )  reduced  the  Roman  Year  to  the 
courfe  of  the  Sun,  which  wc  wf  retain  :  lloVrotc  fin  Greeks  of  the  Stars.  From 
him  Mathematical  Arts,  partiuil.i'  lv  Afironomy,  began  to  flourifli  among  them.  Ilis 
Nephew  and  Succellbr  Arguflns '  by  his  Example)  encouraging  the  fame. 

Thus  have  you  a  clear  and  concile  Account  of  the  Htfiory  of  Afironomy  from  its 
Original  to  the  time  of  Atiguflus  Cefar :  If  the.inqmlitivo  Reader  would  have  a 
continuation  of  ihr.  Utflm 7,  let  him  perufe  Elquire  Sbcrbum's  Tranfhtion,  and 
learned  Comment  upon  Marcus  M.miltus  Poem ;  m  an  Appendix  unto  which  he  will 
find  a  Cat  ah  guc  of  the  moft  eminent  Aflronomcrs,  as  well  Ancient  as  Modern,  their 
Works  and  li  ritings,  according  to  fucccllion  of  Time,  from  the  firft  Birth  of  Aflro- 
nt’W),  to  the  Year  of  our  I.ord  1675.  from  whole  Labours  I  have  extratted  this 
lliort  Account. 


O  F  T  II  E 

Syftem  of  the  W  O  R  L  D. 

IT  may  he  called  the  Cofmical  or  Mundane  Syflem,  which  is  no  other  than  the  Co¬ 
ordination  of  the  Parts  of  the  World;  whole  Matter  is  the  Number  of  the  Ele¬ 
ments  and  Heavenly  Orbs:  Its  Form,  the  Order  and  Difpofltion  of  them  among 
themfelves  :  and  Relatively ,  ns  to  the  Centre  of  the  U  N  l  V  E  R  S  E. 

To  explain  and  illuftrate  this  Subjett  concerning  M  a  tt  e  r  and  F  orm,  it  will 
be  requilite  fund  to  the  Reader’s  great  fatisfattion)  to  rcprefent  unto  him  the  feveral 
1  Opinio,  as  well  of  the  Ancients  as  Moderns,  touching  the  fame. 

’  And  forafmuch  as  the  M  a t  t  »•  11  of  this  Svst  r.  m,  winch  is  the  Number  of  Iiea- 
i  veils,  is  vaiioiiily,  and  with  much  Confufion  difcouiled  of  by  the  Learned  ;  lbme  tn- 
creafing,  and  others  dtminijhing  the  Number  of  them:  I  lhall  therefore  exhibit  this  fol¬ 
lowing ’Synopfis  (from  Rue wins,  in  his  A  Image fl  urn  Novum.  Lib.ey.  Sett.%.)  qfthcNww- 
hr  and  Diflributtcn  of  the  Heavens ;  wutli  the  feveral  Authors  or  After  tors  of  the  lame. 

5  ,4  SYNOPSIS  of  the  Number  of  the  Heavens  according  to  feveral  Authors. 

*  f That  is  One  JFt.rU,  according  to  Arifioth. 

I  And  that  lydereal  and  Huid,  according  to  S.  Chryfoflm ,  Tertullian, 
•;  IS.  Bonavcnture ,  ‘Tycho  Brahe,  Longomontamts,  Kepler ,  Btdlialdus ,  and 

I,  Heaven,  ^  Tlhz,. 

|  And  that  lydereal,  but  folid,  according  to  t /Egidius,  Uurtadus ,  Cifal- 
•  b  f  intis,  and  Aver  fa. 

r  That  is,  the  Empyraum  created  the  firft  day,  and  the  Firmament  created 
I  the  (ccond  Day,  according  to  Clemens,  Acafws ,  Theodoret,  Anufla- 
I  (ius  Synaita,  Procopius,  Suidas ,  S.  Bruno,  and  Claudianus  Mamextus. 
II.  Heavens  <  That  is, .  the  Sydereal  and  Aereal,  according  to  Jufhn  Martyr. 

’  1  That  is,  one  of  the  fixed  Stars,  the  other  of  the  Planets,  according 

to  S.  Gregory  NiJJen. 

I  That  is,  the  Pntnum  Mobile,  and  the  Sydercal,  according  to  Ma fir  ius 

ii  1  and  B 1  llut us. 

;]  III.  Heavens , 
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—  ^  the Emperaum,  Sydereal,  and  Aircal,  according  to  S .Bafil, 

I  S  Ambrojc  Damafcene ,  Cajjlodixus,  Genebrardus ,  Suarez,,  Tanneries, 
liftrtadml  Oviedus,  Tellez,,  and  Bonus. 

HI  lUavan,  <  That  is,  one  of  the  Fixed  Stuts ;  one  ot  the  Planets,  Mid  the  oilier 
|  Aereal,  according  to  Gretory  NjJJtite 
The  Emptraum,  W*urj>  ■xnASyJcreal,  according  to  Tboma,  Aymt,. 
rrh.1t  is/ the  li'atcry,  Sydereal,  and  Acred,  according  to  Cretan. 

cxh.it  is,  the  Emperaum,  that  of  the  fixed  Stars,  that  of  the  Planets, 
IV.  Heavens,  ^  am| 'the  Aereal;  according  to S.  Athanafinr. 

r/Vnd  all  Sydereal  and  Solid,  viz,  The  Fixed  Stars  of  Saturn,  Jupiter, 
l  and  the  Sun,  (with  Mars,  Mentis,  and  Mercury  included,)  and  of 

V  Heavens,  <  the  Moon  ;  according  to  Oviedus. 

I  That  is,  the  Emperaum,  the  IVater,  that  of  the  Vexed  Stars,  that  of 
L  the  Planets,  and  the  Aereal;  according  to  Ricciolus. 

rBut  confufedly  reckoned  ;  by  Philaflms 

(That  is  the  Air :  the  Either,  Olympus,  the  bury  Heaven ;  the  Itrma 
ment /  the  Angelical  Heaven,  and  the  Heaven  of  the  Trinity  ;  are 
I  reckon’d  by  Beda.  .  r 

VII.  Heavens,  -<  That  is,  the  lower  Region  of  th cAtr,  the  upper  Region  thereof,  the 

lower  Region  of  the  Eire,  the  upper  Region  thereof,  the  Sydereal 
I  Heaven,  the  Chryftallme  Heaven,  and  Empyraum  ;  according  to 
Rabanus. 

f  And  ail  Sydereal ,  that  is,  the  Heaven,  or  Sphere  of  the  Fixed  Stars, 
and  the  Seven  Spheres  of  the  Seven  Planets ;  according  to  the  lUbylo- 
f  mans,  Egyptians,  Eudoxus,  Plato ,  Calippus,  Anftotde,  Cicero,  Philo, 

VIII.  Heavens, <•  g  Baji^  g  Ambrofe,  Damajcene,  Uonaventure ,  Remigtus,  Thomas 

|  Aquinas,  Aben  Ewa,  Carthufianus ,  Lyranus ,  Toflatus ,  lirugenjis 
^  Rjcctus,  Orontius,  Cnmomnus,  Phtlaltbans  Ant  tens,  Ravins.  » 

f  That  is,  the  Emperaum,  and  eight  Sydereal  foltd  I  leavens ;  according 

That  fs^thoPrimum  Mobile,  the  eight  Sydereal  Heavens ;  according  to 

IX.  Heavens ,  <  Maaobm,  Haly,  Alpetragius ,  Rabbi  Jofuci  Rabbi  Moyfee,  Scotus , 

Abraham  Zagutus ,  Sacrobofcus,  Claremont uts,  and,  as  fome  (blit 
falfly)  conjecture,  Hipparcus,  and  Vtolemy. 

'That  is,  the  Vrimum  Mobile,  the  Sphere  of  the  Motion  of  the  Fixed 
Stars,  the  eighth  Sphere,  for  the  Motion  of  Trepidation  in  Longt- 
tude,  and  that  of  the  (even  Planets ;  according  to  Alphcnfus  and  his 
Followers,  Fernelius,  Purbachius,  Regiomontanus,  Amicus,  Appianus, 
Mauroltcus ,  and  Longius.  , 

X  Heavens,  <  That  is,  the  Vrimum  Mobile,  the  Sphere  of  the  Motion  of  rrcpida- 
1  tion  in  Longitude,  that  of  the  Fixed  Stars,  and  the  Sphere  of  the 
*■  (even  Planets ;  according  to  Arzahel,  Tbebit,  and  Ifaac  Ifraelita. 

That  is,  the  Emperaum,  tne  Vrimum  Mobile ,  and  cijs'ht  Sydereal  Hea¬ 
vens;  according  to  Guilielmus  Varifienfis ,  and  Johannes  Antonins 
Delphinus. 

'That  is,  the  Emptraum,  and  the  ten  moveable  Spheres  of  Alpbonfus 
and  his  Followers,  before  mentioned;  according  to  Petrus  Allta- 
cenfts,  the  College  of  Conimbra ,  Martinengus ,  and  (lometime) 

XI.  Heavens,  <  To  wit,  the  Vrimum  Mobile,  the  Sphere  of  the  firft  Libration  in  Latitude, 

TheSpescof  thelecond  Libration  in  Longitude,  the  Sphere  of  die 
Fixed  Stars,  and  thofeof  the  leven  Planets ;  according  to  Johannes 
Vernerus,  Leopolds  de  Auflrta,  Johannes  Anton, ns  Magmus,  and  (in 
-  his  latter  days)  Clavius. 

XII.  Heavens,  [  If  to  thefe  foregoing  you  add  the  Emperaum,  there  will  be  XII  Heavens. 

V.  That  is,  {even  Spheres  or  Orbs,  counting  from  th *  Vrimum  MobtU 
XIV.  UeavcnsJ  to  the  Aplane  or  Sphere  of  the  Fixed  Star, ;  and  (even  of  the  Planets , 
C  according  to  Johannes  BaptiflaTurrianus,  and  Fracaftonuj. 


V.  Heavens, 


VII.  Heavens, 


VIII.  Heavens, <> 


IX.  Heavens , 


X.  Heavens, 


XI.  Heavens, 


I  laving 


Part  1.  Of  CO  SMOG  <PHY. 

Having  by  the  foregoing  Sytiap/Ht  diffidently  explained  the  Number  of  the  Heavens 
which  is  the  Matter  of  the  Mundane  Syflem  ;  we  arc  in  the  next  place  to  give  an  ac¬ 
count  of 'their  Order  and  Difpofit.on,  winch  is  the  Form  thereof. 

According  to  irs  Form,  the  Mundane  Syjlcm  is  conluler’d  under  a  double  If,  pot  hefts , 
cither  as  having  the  Earth  leated  in  the  Centre  at'  the  Univcrfe ,  immoveable,  and  Clie 
Sun  and  Heavens  moving  about  .t;  or  having  the  Si m  in  the  Centre,  exempt  from  any 
Motion  of  Lation,  and  the  Earth  moving  about  it  in  the  Solar  Orb.  1 

And  it  is  worthy  Obfcrvation,  fas  Rtcaolus  notes,)  that  the  two  Suds  of  PhiUfvphers 
and  Mathematician j,  the  one  maintaining  the  Earth'*  Mobility,  the  other  its  Immobility 
have  had  in  the  Schools,  through  fcveral  Ages,  like  Cajlor  and  Pollux ,  alternately' their 
R,Je  and  their  Fall.  For  firft,  Pythagoras ,  with  fome  others  of  his  Sett,  placing  the 
Earth  in  the  Centre  of  the  World,  making  ufe  of  Eccentricks  and  Epicycles,  leated  the 
Sun  in  the  midft  of  the  Planets.  Hut  others  of  the  Pythagoreans ,  retaining  Epicycles 
and  Ecccntncks ,  placed  the  Sun  in  the  Centre  of  the  Woild,  and  the  Earth  in  the 
midft  of  the  (even  Planets. 

Aftei  wards  Plato,  placing  the  Earth  in  the  Centre  of  the  World,  leated  the  Sun  in 
the  midft  of  the  Planets,  yet  lo,  as  for  the  moft  part,  lie  fiippofed  Femes  and  Mercury 
to  be  carried  above  him,  whom  Eudoxus,  Calippus,  and  Arijlotle  followed,  endeavou¬ 
ring  to  explain  the  Motion  of  the  Planets  by  ConcentrickCircles :  So  that  they  conceived 
neither  Venus  nor  Mercury  moved  in  Epicycles ,  above  and  beneath  the  Sun ;  but  either 
always  above  or  always  beneath  the  Sun. 

After  this,  others  again,  r educing  Eccentricks  and  Epicycles,  placed  the  Earth  in  the 
midft  of  the  World,  as  Archimedes,  Hipparchus,  Sofgwes,  Cicero,  Vitruvius,  Pliny,  Ma- 
crobius,  and  Capella;  but  differed  among  themfelves,  as  to  the  various  Order  and  Difi 
pofition  of  the  Planets.  Others  again,  as  Ariftarchus,  Philolaus ,  and  fome  Pythago¬ 
reans,  removed  the  Earth  out  of  its  central  Pofition,  and  made  it  move  about  the  Sun 
by  them  placed  in  the  midft  of  the  World. 

In  procefs  of  time,  Ptolemy \  reviving  the  firft  and  ancient  Pythagorean  Syjlcm,  rc- 
cftabliftied  Eccentricks  and  Epicycles,  placing  the  Earth  in  the  midft  of  the  World 
and  the  Sun  in  the  midft  of  the  Planets.  Which  Opinion  continued,  and  was  em¬ 
braced  by  the  greateft  part  of  Aftronomers,  until  the  XIV.  Century  after  C/irift  • 
though  the  Order  of  the  Planets  were  changed  by  Alpetragius  and  Geber.  On  the  ocher 
fide,  Turrianus  and  Fracajlorm ,  retaining  the  Ptolemaick  Order,  brought  in  again  Con- 
cent  rick  Circles,  and  thofe  more  in  number,  by  many,  than  either  Arsflotle  or Eudoxus 
had  introduced.  About  which  time  Copernicus,  railing  as  it  were  from  the  Grave 
(he  Hy  pot  hefts  of  Philolaus  and  Artflarchus,  touching  the  Earth's  Annual  Motion  about 
the  Sun,  in  the  Centre  of  the  Univcrfe,  let  forth  and  illuftrated  the  fame  with  fiich 
fair  and  probable  Arguments,  that  it  hath  prevailed  with  moft  Aflronorntrs  at  this  day 
He  made  Venus  and  Mercury,  with  Plato,  Vitruvius,  Macrobius,  Capella ,  and  Rede  to* 
move,  now  above,  now  beneath  the  Sun.  Hence  Tycho  Brahe,  and  with  linn  l.onpo- 
\  montanus ,  took  occalion  of  introducing  another  Syflem ;  wherein  not  only  Venus  and 

;  Mercury ,  but  alio  Mars,  Jupiter,  and  Saturn,  are  fiippoled  to  move  about  the  Sun  • 

andthc&m  and  Moon,  with  the  Fixed  Stars  about  the  Earth,  immovable  in  the  Centre 
of  the  Univcrfe,  retaining  the  Eccentricks ,  but  rejetting  the  Epicycles  of  Ptolemy  At 
'  length  Ar gains,  altering  the  Tycbonick  Syjtem,  makes  the  three  luperior  Planets  to  move 

\  about  the  Earth  ;  Venus  and  Mercury  about  the  Sun ;  (eating  the  Earth  in  the  midft  0f 

the  Woild.  From  whom  yet  Ricciolus  dilfents,  making  Saturn ,  Jupiter,  the  Sun 
Mom,  and  Fixed  Stars,  to  move  about  the  Earth ;  and  Venus,  Mercury,  and  *Mars  about 
the  Sun.  Thefe  various  Sentiments  of  the  Learned,  touching  the  Order  and  Difpoli- 
tion  of  the  level  al  parts  of  the  Mundane  Syflem  (  as  they  have  been  in  divers  Aees 
fucceflively  alfertedj,  being  thus  briefly  enumerated,  we  (hall  next  give  (omewhit  a 
more  ample  Delcription  and  llluftration  of  the  (everal  Hypotbefes,  and  exhibit  withal 
to  the  Reader’s  view,  the  Schemes  of  each  particular  Syflem. 
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Of  the  Several 

SYSTEMS, 

both 

ANCIENT&  MODERN. 


J.  Of  that  of  Pythagoras. 

I.,  ,  •  ,  „  ,  r.-„Mu'om  Globe  is  (catcil  in  the  mull!  or  Centre,  about  it  the 
N  tins  Syflem  th-  Jonujue  .  then  Mercury ;  next  above  him 

MiiassssffiSs 

5S=t5S¥5S5;sierK 

triers,  until  the  time  of  Magtmts  and  Clavtut. 

II.  Of  the  Platonick  and  Porphyrian  Syftems. 

,  concerning  the  “cS 

Tig.  II.  C/  they  both  agreeing,  that  the  E«r'b  w^  SUm* a  f ■  ab'ovo  u. 

the  Centre ;  above  that  the  Moon  5  and  UAIy.  Satm„,  ,he  fecona 

Mtrcury,  ‘Ecti  Venw^  ^°v*  ^fome ot’her  VlJjfis  aforementioned,  agreeing  mall 

I’lalomlti  hterunl  fromfithe  Enrli  I. 

triple  Intervals  .  tor  they  My*  10  j  *  n,dance  from  the  Earth 

the  Moon ,  the  fame  was  double  from  the  <ar '  h  ,  £  fQ  Mercury, 

to  Venus,  w«  triple  from  that  from  the  ^  ^  ^ 

four  times  that  from  the  Earth  to  Venus;  and  ho  f  ./Mars .  a„  J  the  Difiance  from  the 

si  i“ : t! l~£,  ;*•  trC  t 

Ki»iat?rsc  #s&*  »•  — ■  “  a“ 

ing  Syftems  arc  competed  all  of  Cmcentnck  Orbs. 

III.  Of  the  ^Egyptian  Syftem. 

...  T^Ihs  Syllem,  followed  by  VUtwom,  M.rtianu 1  C^fa>rf“"°irich  as'may"pi«« 

1  g»(,  is  compoled  partly  of  Cmcmtruk  Orh ,  pai  tb _  »f  E  ^  J  mi(jft  of ,  J  World, 
hy  the  Scheme;  wherein  we  may  pciccivctho  L  •  ,  „  .  about  whom, 

ali  ™  trik":.;  £ 
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the  upper  part  of  their  Orbs  or  Circles ,  //jc  S«»  //  /;r/t/  /o  be  above  them.  Thofe  therefore 
who  affirm  the  Spheres  of  theje  Planets  to  be  under  the  Sun ,  are  perfuaded  to  believe  it, 
from  this  appearance  of  their  Courfe ,  when  they  run  in  the  Infers  *  part  of  their  Orbits, 
which  ts  more  remarkable  and  more  clearly  difcernable ,  for  when  they  arc  in  the  upper  part 
0f  their  Circles  they  are  more  concealed ;  and  therefore  this  perfuafion  of  theirs  hath  pre¬ 
vailed,  and  accordingly  the  order  of  thofe  Planets  hath  been  received  almofi  by  all  Pt rfons ; 
but  more  perfpicacio/is  Obfervation  dtfeovered  this  better  order ,  and  juftly  does  he  ilyle  it 

a  prdpie.icious  Obforvation,  which  lo  many  Ages  fincc,  by  the  only  fagacicv  of  Wit, 
jo  clearly  diteovered  what  we  iind  now  really  detected  hy  die  help  of  the  Telefcope  ; 
and  therefore  Riccmlns  lays  of  this  Syftem,  that  it  is  Pulcherrimum ,  ac ,  pro  hue  cfuidem 
parte,  Vertfjimum  Syfiema. 

IV.  Of  the  Copcrnican  Syftem. 

WE  come  now  to  the  moftCclebrious,  and  at  this  day,  moft  generally  receiv-  Fig.  IV. 

ed  Mundane  Syjltm,  from  its  reviver,  called  the  Copemican,  but  owing  its 
original  to  the  Samian  and  Italic k  School,  as  being  propofed  and  aflertcd  in  the  one. 
hy  PhiUlaus  of  Crotvna,  in  the  other  by  Ariflarchtts  Satnins,  both  Pythagoreans ;  whence 
it  is  called  the  fecond  Pytbagorick  Syftem,  as  differing  from  the  former  before  dcfcrib- 
cd;  that  fixing  the  Earth  immovable  in  the  midftof  the  World  ;  this,  on  the  contra- 
ry,  giving  tc^fhe  Earth,  not  only  a  diurnal  Motion  about  its  Axis ,  but  alio  an  Annual 
about  the  Sun,  as  the  Centre  of  the  Univerfe  :  An  Ilypothefis  not  unknown  to  the 
Romans ;  and  therefore  Seneca  in  his  Natural  Quefl.  Lib-  7.  propofes  it  as  a  tbingne- 
cdlaryto  bedifcufTed  ;  To  know  whether  the  Earth  (landing  fi ill,  the  Heavens  be  moved 
about  it ;  or  the  JPavens  (lauding  (fill ,  the  Earth  be  carried  round.  And  again,  it  ts  a 
thing  worthy  Contemplation  to  be  ajjured ,  fays  he,  in  what  condition  we  are  ;  whether  tn 
a  feat  of  all  others  mo,'}  flow,  or  the.  mofl  (wilt:  Whether  God  turns  all  things  about  us, 
tr  we  our  (elves  are  turned  about.  This  Syflem,  about  two  Ages  fincc,  was  re  fid in  fated 
from  Oblivion  and  the  Grave,  by  Cardinal  Cafanns ,  but  imperfectly,  until  Copernicus 
came  and  gave  it  a  perfect  confummation  ,  followed  by  the  greateft  Wits  of  this 
and  the  foregoing  Age ;  to  wit,  Georgius  Joachimus  Rheticus ,  M.e (limits,  Rothmanus , 

Sttrmius,  Kepler,  Galt  l.co ,  Schickardus ,  for  damn  Ilr  units,  Cadi  us  Calcagnintts ,  Dulacus 
Afiumca,  Fofcannns,  and  Ga'fiu.lus  ;  l.attsbcsgtns  and  Hulltaldtts ,%  Antonins  Laurent tus 
Politianus,  Wendthnus,  ltenngonus,  Rinat  us  Des  Cartes,  only  dilforing  111  this  from  Co- 
femicus,  that  they  allow  to  the  Fixed  Stars  a  proper  Motion,  which  Copernicus  denies. 

In  this  Syflem  we  may  perceive  the  Sun  placed  in  the  Centre  of  the  World ;  next 
above  him  Mercury ,  fimfhuig  his  Courfe  in  the  (pace  of  Eighty  days,  or  thereabouts; 
then  Venus,  making  her  Revolution  in  nine  Months  time  ;  above  her  the  Earth ,  with 
the  Elementary  Sphere,  in  the  Annual  Orb,  which  it  runs  through  in  365  days  and  a 
half,  by  a  Motion  from  ll'e(t  to  Eafi ;  that  is,  in  the  fame  Circle  wherein  tlic  Egyp¬ 
tians  and  Ptolemaick  Syflem  place  the  Sun ;  befides  which  Annual  Motion,  Copernicus 
afligns  to  the  Earth  a  Diurnal  Revolution,  in  which  it  turns  about  its  own  Centre 
and  Axis,  inclined  in  the  plane  of  the  Ecliptick,  in  the  (pace  of  14  hours,  from  l  ft  ft 
to  Eafi  :  The  Moon,  by  a  Mcnftru.il  Revolution,  being  carried  about  the-  Earth,  as 
in  an  Epicycle ;  Mars  running  about  the  Sun,  as  the  Centre  of  the,  Univerfe  in  two 
years  time;  Jupiter  above  him  i u  twelve  ;  and  Saturn  in  thirty;  the  Sphere  of  the 
Fixed  Stars  being  diftant  by  fo  vaft  an  Interval  from  the  Sphere  of  Saturn ,  that  the 
Annual  Orb,  in  which  the  Earth  moves,  appears  in  refpedt  to  it,  no  other  than  a 
point. 

V.  Of  tbc  Tychonean  Syftem. 

TIIE  foregoing  Sflcm,  tho  in  appearance,  of  all  others,  the  moft  rationally  pj„  y 
grounded,  could  not  yee  give  fo  general  a  fatbfaftion  to  the  curious,  bur  that  “* 
Ionic  of  them  conceive  it  might  admit  of  Alteration,  or  Emendation.  And  thence 
the  illuftrious  Tycho  took  occalion  to  introduce  the  following  Syflem  of  his,  which  is 
no  other  than  a  certain  Transfiguration  of  the  Copcrnican ,  after  this  manner.  Fit  ft, 
the  Earth  is  liippoled  fixed  without  Motion  in  the  Centre  of  the  Univerfe,  Conccn- 
tnclc  to  which  is,  lirft,  the  Sphere  or  Circle  of  the  Moons  Mutton ;  next  that  of  the 
Suits  Annual  Courfe  ;  then  the  Sphere  of  die  Fixed  Stars.  The  Sun  being  placed  as 
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- - ,  7  ~r  nfhTr  Planets  •  in  whofeOrb  (as  it  were  two  Epicycles)  arc  drawn 

He  Centi  e  of  tl  i  v  '  ^t  a  greater  diftance  is  that  of  Mars,  intcrled- 

tlic  Circles  of  Mercuy  «  •  p  the  folar  Sphere,  and  therefore  being 

i„g  when  in  above  far,  is  the  Sphere  of  J** 

A chronical ,  is  nearer  above  that  the  FiW  Stew ;  lb  that  in  this  ty/hwj 

/j-r  ;  above  Jupiter  th  .  * .  tj  lt  js  not  only  0f  Mercury  and  Venus,  according 

,hes«».sthecro«0ffo^ y^Xr"‘3%<er,  Ld  Saturn,  accord,,, g  to  the  <£ 
'pcrmcan-Z\ulh  'like  wife  it  wfembles,  as  fuppoiing  fewer  Convei  (tons,  and  rqefling 
t  te  ohditv  of  Co  Vtolenttttck  or  Vidian  Orbs.  But  the  Uprrmc*,, .  even  m  the 

are  two  (belides  the  Tycbomck)  which  leems  to  Rtcctolus  the  molt  ptobablc  ,  the  one 

S"t the  Earr A,  as  the  TVrm  fro,,,  whence 
the  Srwriv  of  the  feveral  Or*.  areMcahtred;  fuppohng TW,  Merer,  to  be 

car,  m  about  tl,eS«»m  E,«;r/«j  and  the  Eccmtma*,  of  the  other  to  I'W, 
is  to  their  f«A  not  to  be  always  of  the  fame  quant,  ty ;  winch  may  be  appro- 
i, ended  by  the' Figure of  the  Eg/fto  Syftem  already  defer, bed  (lug.  Ill J  uppolmg 
only,  that  Man  in  oppolit.on  to  the  Sun,  be  made  to  approach  nearer  to  the  hard, 

d'“K  o'Fthe  Stand  is  reprefented  in  the  Scheme  (Mg.  VI  )  Wherein  thc5»» 
is  fuppoled  to  be  the  C«,lr«  of  the  Sphere  o(  Mercury,  Venn,  and  Man ;  and  the 
Earri  the  Centre  of  the  Circle  of  the  Mom's  Mourn  and  of  the  Itxed  Stan ;  as  alto 
of  thofe  of  Saturn  and  Jttftter.  This  Hypothefi,  owes  its  Invent, on  to  the  Rea- 

Ions  impelling  him  to  embrace  it,  being  thele  following  . 

Full  He  obferved  that  Saturn  and  Jttfiter  had  Secettiar,  Vianet ,  moving  about  them  ; 
but  Mart,  Venn.,  and  Mercury  none :  Whence  he  conceived  it  probable,  that  So- 
turn  and  Jupiter,  exercifcd  as  it  were  their  proper  Monarchies  in  the  Heavens; 
and  were  no”  Attendants  or  Satellite,  of  the  S«»;  but  movmg  about  the  Karri  as 
their  Centre.  That  Mart  was  one  of  the  Sun’t  grcatell  and  remoteft  Satellite.,  in¬ 
cluding  within  its  Sphere  that  of  the  Earth-,  but  Vet m  and  Mercury  \m  nearer  So- 

Secondly,  <Bc&tufe  'in  the  variation  of  the  Eccentric, uet  of  the  Vianet i,  he  obferved  a 
greater  Connexion  of  Man,  Vemtt,  and  Mercury  with  the  Sun,  than  of  Saturn 

Thirdly, ^Berau'fe  he  conceived  Saturn  and  Jupiter  being  more  to  and  Vondem ..  Via- 
nets,  to  have  .1  greater  affinity  to  the  flow  Sphere  of  th q  Fixed  Stars ,  ami  to  ic 
Iped  (as  clothe  Fixed  Stars)  the  Earth ,  rather  than  the  Sun ,  as  the  Centre  of  then 

lotmhTseeing  that  Mart,  Venn,,  and  Mercury,  in  their  .Courfa,  ■ enter  into  the  So- 
lar  ^Heaven,  he  conceived  ic  more  probable,  that  thole  Planets jh°\M 1  have  the  Sun 
for  th cUicntre  of  their  Mot, on, ,  and  not  to  have  any  MmA  Ethereal  Rtgtmt 
affigne.1  them ,  but  to  move  all  in  one  common  Region ;  but  Saturn  and  Jupiter 

rAXtJtLtSfe  that  among  the  Vianet,  there  fhould  be  one 
rZvorK  betwee^he  Super, or  and  the  Inf  error- 

have  lomc  things  Common  with  Saturn  and  Jupiter  ;  and  lome  with 
cury,  viz,.  Mars. 

VI.  Of  the  Hypothefis  of  Ricciolus. 

F,g.  VI  *Tflis  srfm>  being  Senti-Vtolemaiek,  axASem-Tycbmick,  in  it  >s  to  be  noted.  fhat 
g  1  the  , menials of  the  (cveral  Orir  are  lo ordered,  that  the  lowed  of  th<.C.oicitc 
Heaven  of  Saturn  does  not  touch  the  upper  part  of  the  Cwt/^v  or  JuP[<r  3 »  , . 

loweft  of  Jupiter  the  uppermoft  of  Mars ,  as  in  the \Ptolemaick ;  but  theie  is  a 
terval  between  the  Fixed  Stars  and  the  uppermoft  Qmvex  of  Saturn  s  Orb,  of  9^4 
Semidiameters  of  the  Earth  ;  and  between  the  Concave  of  Saturn  and  the  Conv ex 
of  Jupiter  an  interval  of  10045  of  the  famcScmdiametcrs ;  and  between  the  Co 
cave  of  Jupiter  anil  Convex  ol  Man  an  Interval  of  5;  10  fitch  Scmidiamctets  , 
between' the  Concave  of  Verne  and  Convex  of  the  Mom  1  Orh  1X50  Sent, dutmaus. 
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Glides,  theThicknels  of  the  whole  Heaven  of  Saturn,  computed  together  with  its  Sa¬ 
tellites, \\%S\  Semidiameters  That  of  the  Sun,  Mars ,  Venus ,  and  Mercury,  being 
but  as* one  Heaven ;  is  luppoled  to  contain  19091  of  the  Earth’s  Semidiameters. 

Thele  three  laft  Syflems  liippole  the  Heavens,  or  the  u€thereal  Region ,  to  be  previ¬ 
ous,  fluid,  and  of  a  Thin,  Liquid,  and  Tranlparent  Suhftance,  l?.kc  the  An, 
but  more  Pure,  and  notconlifting  of  Solid  Orbs ,  as  the  Pcnpateticks ,  and  thole 
of  the  Ptolemaick  School  do  affirm. 


OF  THE 

FIXED  STARS. 

THEIR 

I.  Number.  II.  Conflellations.  Ill  .Figure,  IV.  Magnitudes.  V.DiJIances. 
VI.  Motions .  VII.  Of  new  Stars. 

HAving  largely  treated  of  the  Icvcral  Syflems  of  the  World,  Ancient  and  Modern,  I 
come  now  to  treat  of  the  Fixed  Stars.  .  ,  .  .  , 

They  are  land  to  be  Fixed,  bccaule  they  always  keep  (at  leaf! Teem.nglyj  the  lame 
invariable  diflance  from  one  another,  and  from  the  Ecliptick  ;  as  ir  they  were  lo  many 
Studs  of  Gold  fixed  m  the  Cbryflal  Firmament,  as  was  the  Opinion  ot  Empedocles  and 
Aximenes.  Hence  the  Sphere  wherein  they  are  conceived  to  be  ranged,  is  called  w- 
trrtmtes,  in  regard  of  the  unalterable  Order  oblel  ved  in  their  intervals  or  diflance s.  And 
for  this  realon  Ricciolus  conceives  the  Multitude  of  the  Fixed  Stars  fas  it  were  an 
Army  drawn  up  in  Battel  array)  might  be  called  the  Militia  cf  Heaven.  Having  thus 
given  the  Definition  of  them,  I  proceed. 

I.  Of  their  Number. 

If  wc  look  to  thofe  only  which  are  moll  Notable  and  Vifiblc,  as  reduced  to  the 
Six  vulgar  degrees  of  Magnitude,  we  lhall  find  them,  according  to  Ptolemy  s  computa¬ 
tion,  to  amount  to  but  ion  ;  yet  Pliny  reckons  them  to  be  1600.  But  if  we  refleft 
upon  the  ahlolute  Number  of  all  the  Stars  in  the  Firmament,  we  may  conclude  them 
(tho  nor  with  J  or  damn  Uranus  to  be  infinite,  yet;  to  be  innumerable,  at  lealt  by  Hu¬ 
mane  Calculation;  either  as  looked  on  by  the  bare  Eye  only,  or  by  the  help  of  a 
Ttlefcope  :  by  means  of  which  laft,  Galileo  (in  his  Book  intituled  Huncio  Sidereo)  re¬ 
ports  that  he  dilcovered  in  the  Cloudy  Star  of  Orion,  nolelsthenn  other:  In  the 
Nebulous  Star  in  Prafepe  (or  Moringcr)  56:  In  the  Afterifm  of  the  Pleiades  above 
40  ■  In  the  Space  between  the  Girdle  and  Sword  of  Orion,  no  fewer  than  80 :  And 
within  little  more  than  one  degree’s  Ipace  in  the  Confutation  of  Orion,  above  too 
Stars.  Reitba  likewile  (in  his  Radio  Sydercomyfltc.  Pag.  1 97.)  affirms,  that  he  oblerv- 
ed  within  the  confines  of  the  whole  Conflellatm  of  Orion  above  1000  Stars. 

Some  of  the  Jtvnjh  Dodors  reckon  not  above  11000  Stars  mall,  but  thole  of  the 
Cabala  no  lets  than  19000  Myriads',  which  Number  Scbtckardus  conceives  to  be  too 
tranlcendent,  and  believes,  that  the  whole  Area  of  the  Heavens  would  not  receive 
above  16711  Myriads,  tho  they  were  placed  contiguous  one  to  another.  But  as  to 
this  particular,  i  lhall  conclude  with  this  laying  of  Scottus  :  That  this  Globe  of  the 
Earth  which  v>e  Inhabit,  being  but  as  one  Point  in  refpeft  of  the  large  Expanfion  of  the 
Heavens,  u  not  to  us, the  Inhabitants  thereof,  fully  difeovered :  It  is  therefore  intolerable  aro- 
lance,  to*imagin  that  our  Sight  (tho  never  (0  lengthened  by  help  of  Telefcopes)  can  dtf 
cover  all  the  Stars  in  the  Ciclefti.il  Expanfion,  and  e stream  folly  to  go  about  to  range  them 
Withm  the  limits  of  any  definite  Number  ;  that  being  the  Work  of  God  alone ,  who  num¬ 
ber  the  Multitude  of  the  Stars,  and  callcth  them  by  their  Names:  To  whom  be  all 
Vraijc,  Honour  and  Glory.  Amen. 

L  1 1  X  H.  qf 
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H.  Of  the  Conftcllations. 

T  HE  Ancient  Afirmmmt  being  delimits  to  bring  the  Starr  into  (itch  Rule  and  Or. 

1  hr  as  might  ealily  be  remembred  ;  they  have  Reduced them  into  certain  C onjlel. 
h„om,  and  atmbuted  to  them  Name whereby  they  might  be  known 

A  Cmfellatm  (otherwile  called  an  AMnt)  is  a  certain  hunter  of  Star,  gather- 
ed  together  mto  one  For*,  rcprclentmg  ome  Living  Creature,  or  other  thing  by 
which  they  are  particularly  known:  Of  thefc  Cmfiellamv, ,  the  Number  of  them 
drawn  now  upon  our  I.atolt  and  lied  Cel  fuel  0M«  and  Uemfpheret  are  64  o( 
which  the  7,0, buck  contains  u.  The  Northern  Lmfiellatmu  2;.  lhc  Southern  Cm- 
I lellamm  19,  which  make  64.  To  which  may  be  added  a  Star  of  the  Second  Mug;, 
mtu/lc  taken  notice  of  by  my  Honoured  1-r.cnd  Sir  Chari e,  Scarborough;  who,  with 
(ome  other  of  his  Mathematical  acquaintance  being  together,  (upon  that  Lvening  on 
which  preceding  day,  the  Serene  Majefty  of  King  Charier  II.  arrived  at  London,  after 
l,„  long  abfcncej  oMervcd  a  Star  to  appear  in  very  great  Splendor  which  Star  lying 
informU  between  Urfa  Major,  and  Coma  Her, nicer,  he  laid  to  the  rel  of  his  company, 
tliat  that  Star  deferved  a  Royal  Ember,  which  he  termed  Car  Carol,, -  upon  that  day 
t  appearing  (o  tranlcendently  bright,  winch  Star  included  within  a  //art  having  an 
Imperial  Crown  over  it ;  is  (6  engraven  upon  our  I  ate  and  Belt  Olobei  and  Uemjfbem 

*in^[  laviiTg  thus  ‘given  you  an  account  of  the  Number  of  the  Star,,  and  of  the  feveral 
Conftellatiom  into  which  tliey  are  reduced,  I  (hall  here  lay  before  you, 

A  Table  of, be  Number  of  I  be  Stars  contained  in  the  feveral  Signs  and  Conftellations; 
obftrved  by  the  Dare  Eye,  without  the  help  of  a  Telelcope  ;  according  to 


.  Ytolorny  firumber- 

The  Order  of  the  Alphonfus  germ,  from 
Signs  and  C  onjlel-  Copernicus  Clavius, 
lations.  Clavitts.  Tycho  and 

YiJJ'crns. 


Baytrns  Kepler  us 

from  di-  and 
vets  o-  Bulialdtts. 


o  •  ^ riCi 
c,  Taurus 

x  'Oo  Gemini 
in  c  Cancer 
y  y  Leo 


a  '  Libra 

&  la  ScorP‘° 

x  'J)  1  Sagittarius 
17)  C  j  Capricorn 
<u  ^!c  Aquarius 

{5  “  MV*" _ 

Urfa  Minor 
'Urfa  Major 
.  Draco 

^  Cepbeus 

3  Bootes 


15 

20  I 

19 

*7 

31 

19 

18 

41 

45 

37 

41  1 

u.9,  '  Lyra 
-C  1 


13  Cygnus 
Cajjiopea 
J  Yerfeus 

1  Auriga 
Opbiucbus 
Serpens 
j  Sagitta 
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Treated  AS  7 <g0  NO  MY. 


a 

0 

(j 

/ 1'jntla 

Anfnwtts 

If 

ii 

7 

3i 

1 2 

7 

Delphtn 

IO 

10 

IO 

10 

Equicttlus 

4 

4, 

4 

4 

t!  j 

Vega  j us 

10 

I  2; 

20  : 

f  14 

y  rA 

Andromeda 

1 

26 

26 

l  26  1 

« 

Triangulum  I 

4  | 

[  4  1 

1  *  ; 

1  4  1 

H 

;  Coma  Berenices  ! 

0  1 

1  14  ' 

1 

1  15  1 

The  Total  Number  of  the  Fixed  Stars, 


Ytolomy 

Griember 

Bayer  J 

Kepler  | 

1  |i 

Magnitude  “j  |y 

V 

,  ''•VI 

Obfcure  and  Nebulous 

If 

45 

208 

474 

217 

49 

14 

.5 

5J 

201 

456 

$04 

l86 

8 

■  17  1 

6;  '• 
196 

415 

348 

I  341 

3 

1 5 

58  I 
118  | 

494  I 
354  1 

34o  I 
13  1 

Sporides ,  or  Inform 

In  the  . 
In  the 
In  the 

Aodiack  1 
Northern  I 
Southern  j 

45 

200 

81 

1 

In  all 

1 

1022  | 

1115  1 

1709  1 

1 
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HI.  Of  their  Figures. 

AS  to  their  Figure,  it  is  apparently  Round  or  Spherical ,  and  fo  maintained  to  he 
by  the  Stoicks,  and  with  them  Mamhus :  Yet  Plato  gives  us  the  different 
Opinions  of  fome  of  the  Ancients.  As, 

Chanties  held  them  to  be  Pyramidal,  or  Pointed. 

Anaximenes,  conceived  them  to  be  like  Studs  or  Nails  fixed  m  the  ChryHallmc  Fir¬ 
mament. 

Others  imagined  them  to  be  Fiery ,  or  Lucid  Plates ,  or  Hat  Ptattres ,  not  of  any 
thicknefs  or  profundity. 

Sebertedrus ,  and  Antonins  Marta  dc  Reitha ,  will  have  them  to  be  of  divers  Figures 
or  Faces,  of  a  Toly  angular  ihape ;  and  filch  the  larger  fort  of  Telefcopes  do  reprdent 
them  ;  or,  as  Kepler  (in  his  Epit.  Copcrnic.  pag.  498.  )  defcribes  them,  like  fo  many 
Lucid  Points  or  Spar ks,  cafting  forth  their  Rays  of  Light  every  way. 

So  that  we  are  to  apprehend  their  Figure  to  be  only  Phyjicalty  Spherical ,  and  not 
Mathematically  fiich ;  for  in  the  firft  acceptation,  they  may  be  laid  to  be  Round  Hodies, 
however  according  to  the  later,  their  Superficies  may  be  found  to  be  uneven,  and  to 
conliff  of  many  Sides  and  Angles. 

IV.  Of  their  Magnitudes. 

IT  will  not  be  amifs  in  the  firft  place,  before  wc  undertake  to  fay  any  thing  as  to  the 
Magnitudes  of  the  Stars,  ingenioufly  to  confefs  with  Scbickardus,  'Jhat  Veras  illo- 
rum  Magnitudmes  verb  ignoramus. 

But  to  fatisfie  the  Reader,  1  fhall  111  the  following  Five  Fables  give  him  fome  Ac¬ 
count  thereof,  according  to  divers  eminent  A/lronomers.  Of  which  Tables,  the 

I.  Shews  how  many  Minutes  and  Seconds  their  Apparent  Diameters  contain. 

II.  How  many  Diameters  of  the  Earth  their  true  Diameters  contain. 

III.  What  the  Solidities  of  their  Bodies  arc  compared  with  that  of  the  Earth. 

IV.  From  the  Obfervations  of  Ricciolus ,  fhcwing  as  well  their  Apparent  as  their 
True  Magnitudes. 

V.  Of  the  true  Magnitude  of  one  of  the  greateft,  and  one  of  the  lead  Fixed 
Stars,  according  to  the  diffance  in  the  Coperntcon  Hypothr/is,  &c. 

In  which  Tables  you  may  obferve  a  great  Dil’panty  ;  which  arifes,  partly  from  the 
various  diflanccs  atligned  to  them  by  leveral  Authors  from  the  Earth  the  fuppofed 
Mundane  Centre 1  Partly  from  the  divers  Eftimates  of  their  Apparent  Diameters  made 
by  the  bare  Eye,  by  Tycho,  and  others  more  Ancient;  and  by  Telefcopes  by  o w  Mo¬ 
dern  Aflrononters. 


Their  Magnitudes. 

I. 

Magnit. 

11. 

Magnit. 

111. 

Magnit. 

IV. 

Magnit. 

V. 

Magnit. 

VI.  I 
Magnit. 

Min.  Se. 

Min.  Se. 

Min.  Se. 

Min.  Se. 

Mm.  Se. 

Min.  Se. 

1  According  to 

Maginus 

Tycho,  Lauibergius,  Blanc. 
Lausbergius 

Horten  jins 

Kepler 

10  00 

l  00 

l  00 

0  08 

%  00 

5  30 

i  30 

0  40 

0  06 

1  06 

■ 

4  00 

1  05 

0  30 

0  05 

3  00 

0  45 

0  10 

0  04 

1  00 

o  30 

0  10 

0  03 

l  00 

0  10 

0  05 

0  02 

II.  A  TABLE  of  the  true  Diameters  of  the  Fixed  Stars, 
of  the  Earth  each  contains :  In  Diameters,  and  1000  / 

and  hon 
)arts  of  a 

many  Diameters 
Diameter. 

Their  Magnitudes, 
According  to 

I. 

II. 

III. 

IV. 

V. 

VI. 

Maurolicus  and  Clavins 

Fernehus 

Tycho 

Lausbergists 

4  .  .750  4  .  112 

4  .  .5004  .  5:0 
4  .  1.500  ;  .  055 
4  .  .071 2  . 71; 

4  >  1 66 
4  •  177 
1  .  200 
1  :  036 

3  .  800 
3  .  750 
1  .  518 
1  .  35« 

3  .  189 
3  .  150 
1  .  204 

6  .  me 

2  .  625 
1  •  583 
O  .  400 

J  • 

V.  A 
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ivrJTA'p 

om^bcGr^f-,  ()fZ’ltcOR  4  « cT'ln.g  ,o,br 

ter  cl  SI  Kll ■•’**]  l  lypothclis,  1 nmnuunmg  ibt  I’.lr.lll.iK  ef.be  lisc.l  St, ns, 

°:fh;  7'!j.Tb’r  ",r  Uu"KK 

nf  ,1k  Ammal  Orb  to  be  feel,  «  upon  .hole  Temple,  4  «  feed  be. 

The  Dillan- 
ces  to  he  a(- 
(erted,  in 

The  true  Magnitude  of 

S  1  RIUS. 

The  true  Magnitude 
of  A  L  t:  O  R.  1 

According 

to 

Semidiamet. 

of  the  1 
|E  A  R  T  IE, 
1 

T  w  c.  The  Body  o/Sirius.  con 
tains  the  EAR  HU 

The  Body  of  AIX.OR 

7  ^  contains  the  Earth's 

\\K  Body. 

Copernicus 

I  Herigonit/s 
iGalllefUS 
j. Ruhaldus 

1  Latisbergius 

\Kipftrus 

yendelintts 

47.4J9, Sco  4170  7 i,677,7i?, °°°! 

«  501,4- ol  415°  X'-,;ti,«75,ooo 

49,8,1.4.6!  41«ol  «*.4»7,67>.°o=> 

60,117,910'  5 100)  ,148, S;  7,000,090 

61,616,111  5414I  ,.59,?71, 9/6,014 
141, 746,418!  11550';  '  ,967, 656,J7‘, 00;> 

6S4. 5X0.5 1  lie  noo|  1 5,056,881,800,000 

•  99-  4>U8, 4S4P48 

1068  8,844,0  5  8,4  ;i 

1091  9,155,^61,688 

1550  15,941,177,000 

1588  17,^;, 761, 471 

cooo  116,000,000,000 

,|i5;8oi, 767^84,872, oooj 

Thefe  MiBnimilcs  may  feem  exorbitant  to  iome  Pcrfbns,  but  in  the  JuJgme,u  of 

.iKCfsa 

ccrtainVuth.^tlut. 

"Z  P^CcsrlDHhn’™;  of  the  F, *4  Star.,  «  a  Work  bcyoml  hunu.wson.pe- 
henfion. 

V.  Of  the  DiJLwcc  of  the  Fixed  Stars  from  the  Earth  {or  rather,  the  Sun. 

SSiS' ™V ~;!rS  " ' " 11™  Z-r  *  »— 

r«»  W  f ■ot'flcertd  &  wide*..  ,  s  fcm 

For  inoeetf  we  know  not  whether  the  S  an  .me  all  m  the  lan«  .  fwr  p 
equally  Jtttant  from  the  Centre  of  the»  .rW,  or  Iome  h.gl  c,  km.e  bwer^^an .  ^ 

was  the  Opinion  of  the  Ancient  Stoick  Plulolopheis ;  am*a,*?(°  .  t|icreft  g^cs 

king  of  forno  Stars  in  the  Head  of  Orion  appearing  more  obltuie  than  the  rat,  g 
the  icafon  of  that  Phenomenon  to  be 

Non  cjuod  clara  minus,  fed  quod  magis  alt  a  recedunt. 

In  his  advanced  Head  three  others  mine 
Deep  in  the  Skies  immerlt ;  nor  yet  lets  bright. 

Though  fuch  they  leem,  ’caule  more  removd  from  light. 

And  this  HrpMbtfii  i»  fi>  lecmingly  rational.  arc 

embraced  the  fame  ;  and  therefore  we  may  rationally  (uppole,  that  then  / 
as  divers  as  thole  of  the  Planets.  r,f  w.ivs  to 

Riccwlus  (in  his  Almagfi.  Nov.  1.  6.  c.  7 J  reckons  up  f  •  \UU  p, franco. 
attain  fin  lome  probability)  to  the  knowledg  of  then  liicomi 

Firfl,  From  the  Suppodtion  of  their  leall  tenhble  l  aval  <**.  f  |onVcof 

Secondly,  From  the  Proportion  of  their  Periodical  Motion,  and  Diltance 
the  more  certainly  known  Cutlejhal  Lights.  .  i  ...  G[  the  T.'.i- 

Thirdly,  From  the  Dilference  of  Refrattiomd  the  Sun,  Moon,  and  otlu..  oi 

nets,  and  that  of  the  Fixed  Stars.  l'mirtlilvs 


COS  MOG%  A<P  Hf  Cwlejhai.  4 

Fourthly,  From  the  computation  of  the  bare  Dfimme  of  Saturn  from  the  Earth, 
without  any  regard  to  his  Shadow.  .  , 

Fifthly,  From  the  D  fiance  of  Saturn  joyned  with  the  length  of  lus  Shadow ;  winch 
the  forcated  Ricciolus  luppofes  the  moll  probable,  which  he  thus  exemplifies. 

The  Shadow  of  Saturn  is  fuppoled  to  extend  to  I  18680  Semidiameters  of  the  Earth, 
which  joyned  with  the  greatoH  diltance  of  Saturn ,  being  accounted  90155  Serndia- 
mters  of  the  Earth:  The  diltance  of  the  Fixed  Stars  can  be  computed  no  lets  than 
108825  of  thole  Semtdiameto  s ;  that  they  may  be  clearly  exempt  from  the  reach  of 
Saturn  and  his  Satellites  Shadow,  will  be  found  to  be  110000  Semidiameters  of  the 
Earth.  But  for  farther  latisfaftion  in  this  particular,  view  the  following  labia. 

A  TABLE  of  the  Difiance  of  the  Fixed  Stais  from  the  Earth, j 
( or  rather  the  Sun.) 

Semidiam.  of  the  Earth.  Horizontal 

According  to  the  fol-  -  .  - ,rr||  Parallax oftho 

lowing  Authors.  D'(^  Injurs. 

\Scc.  I  hr. 

Albategnus ,  ff unci  inns  19000  Uncertain  to  5^ 

Alfraganus,  Rarocius  10120  40440  10  1 4( 

Maurolycm  20077  10086  io  l6j 

Fernelttts ,  Clavius  116 1 2  4S*25  9  °8', 

Mat? into,  lot  10  40110  I o  15 

Tycho  i;ooo  1 4000  (5  06 

Marius  Rctlinus  2290 )  9°  00 


Albategnus,  ff  unit  inns  19000  Uncertain  to  5^1 

Alfraganus,  Rarocius  loll o  40440  10  1 4( 

Maurolycus  20077  10086  io  l6j 

Fernelttts ,  Clavius  116 1 2  4S*25  9  °8', 

Magnus,  lot  10  40110  I o  15 

Tycho  i;ooo  1 4000  (5  06 

Marius  Bet t inns  2290  }  9°  00 

Ant.  Mar.  Rheita.  2ooooooof  00  1 

Ricciolus ,  according  to \  Uncoitaiii 

bis  Fourth  Method  (  100°O<\  *  ° 

To  his  Fifth  Method  11 0000  j  _ I  f  fcrc _ 

The  Parallexes  placed  in  the  laft  Column  anfwer  to  the  Leaft  D fiances;  for  accor¬ 
ding  to  their  Greatefl  Dfiancts  afligned  by  Alfraganus,  Magmas,  Fermlms,  and  Clavius, 
{ or  6  Seconds  would  be  fiifficicnt. 

1  a  T  A  B  L  E  of  the  D  fiance  of  the  Fixed  Stars  averted  by  the  Followers  of  j 
j  *  Copernicus :  in 


(Uncertain 


Semidiam.  j 
of  the 

ear™  j 

l  he  greatell  Parallax  of  the  Fixed  Stars j 
made  from  the  Annual  Motion  of  the. 
Earth.  1 

AUTHORS. 

1 

The  half  from  the 
Semidiamiter. 

The  whole  from  the 
Diameter  of  the  An¬ 
nual  Orb. 

' 

Min. 

Sec. 

Mm. 

Sec. 

^.Copernicus 

Indefinite 

* 

*  1 

* 

* 

\C  alt  Letts 

1 3 ,046.4001 

i  ° 

20 

o 

40 

\Kepler  formerly 

;4.o77.o67i 

1  o 

09 

o 

17 

1  Kepler  afterward 

60.000.000 

o 

ii 

o 

14 

j  Latisbergius  formerly 

lo.V2.i-7 

1  o 

3° 

I 

00 

\Lausbergius  in  latter  days 

41.958.000 

o 

c7 

o 

H 

LJortenfius 

110412.12*7 

1  o 

I 

00 

1  Heritors 

1  1.440000 

1  ; 

o 

6 

00 

A  T  ABLE  of  the  Dillance  of  tbe~V\ ixcd  Stars,  Juppofing  the  Earth’/ Annual 
Motion  about  the  Sun ,  and  the  Copernica  n  DfianceofjheEm  h  from  tbeSm._ 

,  _  .  .  .  Semidiameters  Total  Parallax  of 

According  to  the  Calculation  ot  Qf  tj1G  [vart]L  t}ie  pjxed  Stars. 

Tycho  and  Magmas  1  •  *5°  •  000  1  00 

Longomontanus  7  •  9°b  •  818  I  00 

f  1?  .  I??  -  ?76  o  40 

oc/jcinerus  <  10  :  210  .  000  o  48 


Curs  us  Mathematic  us.  Book  IV, 


A  TABLE  of  the  Diflance  of  the  Fixed  Stars  from  the  Earth, 
fuppofing  the  Eartlw  Motion  ;  and  the  grcatclf  Parallax  of  the  Fixed 
Stars,  to  be  Ten  Seconds ;  and  the  Diffanco  of  the  Sun  and  Earth,  as 
this  Table  exhibits. 

According  to  thefe 
AUTHORS. 

Pittance  of  tliCjDittancc  of  the  Fi 
Sun  and  Earth  inxed  Stars  in  Semi 
Semidiameters  ofdiamcters  of  the 
the  Earth.  Earth. 

‘.Copernicus 

\Mxfihnus  and  GaliLcus 

1 Kepler 

\Lausbergius 

fullialdns 

Elengenius 

Vendclinus 

1108 

34^9 

1498.5 

>460 

1 200 

1 465b 

47  •  439  ••  boo 
49  •  «3*  .  416 
142  .  746  .  428 

6l  •  6l6  .  122 

60  .  227  .  920 

!  49  .  502  .  400 

1  604 .  589  .  3  12 

VI.  Of  the  proper  Motion  of  the  Fixed  Scars. 

THE  Motion  of  the  Fixed  Stars  is  two  fold:  The  Firft  is  their  Circumrotatm 
about  their  own  Centres,  termed  Mot  us  Firtiginis ;  in  wluchtlicy  are  carried 
about  with  extraordinary  celerity.  Their  Second  is  their  Motion  of  Revolution  from 
JVefi  to  Eafi,  in  which  they  are  obferved  to  move  but  very  flowly  :  And  concerning 
this,  I  ihall  here  infert  the  Three  following  Contlufions  of  Ricswlus  in  his  Aflronom. 
Reformat,  pag.  259. 

Firft,  That  the  Motion  of  the  Fixed  Stars  is  Equal  and  Uniform. 

Secondly,  That  their  Annual  Motion  is  not  Iefs  than  49  Seconds,  nor  greater  than 
51  Seconds. 

Thirdly,  That  it  feems  moft  probable,  that  their  Annual  Motion  is  50  Seconds 
40  Thirds. 

From  this  fuppofition  of  their  Annual  Motion  of  50  Seconds  40  Thirds;  it  follows, 
that  they  complete  not  one  degree  in  the  Echptick  looner  than  in  71  years,  19  days, 
and  1 2  hours,  very  near :  So  that  they  run  not  the  whole  Circle  of  360  degrees,  in  Ids 
time  than  25579  years;  which  is  the  Annus  Magnus  Platomcus.  (though  by  the  An¬ 
cients  computed  to  extend  to  no  lels  than  36000  years;,)  which  2, 5 < 79  Sydireal  peats 
are  equal  to  25580  Eejumottial  years ;  which  will  clearly  appear  Dy  the  following 
Table. 


A  TABLE 
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A  TABLE  of  the  Right  Afcenfion  and  Declination  of  ioo  Eminent  F'xcd  Stars, 
calculated  for  the  Year  of  Chrid  1700  completed,  according  to  Ricciolus,  mbit 
Aftron.  Redorat. 


Names  of  the  .STARS. 


Head  of  Andromeda . 
Girdle  of  Andromeda. 

South  Foot  of  Andromeda. 
Fomalhant  of  aw 
Right  Shoulder  of  *w 
Left  Shoulder  of  ew 
Left  Hand  of  ~ 

Bright  *  in  the  Eagle. 

Fird  in  r  Horn. 

Second  in  V  Horn. 

Bright  one  in  Aries. 

Goat  of  Auriga. 

Right  Shoulder  of  Auriga. 


Artturus  in  Bootes. 

Left  Shoulder  of  Bootes. 


iPrafepe  in 

[Northern  Aftnego  in  ©. 
.Southern  Aftnego  in  ®. 
jGreat  Dog  Sirius. 

Little  Dog  Proeyon. 


.Upper  Horn  of  vt. 
Lower  Horn  of  Vp. 

Fird  in  the  Tail  of 
Second  in  the  Tail  of  VP. 


3right  *  in  Cafiooeds  Chair. 
» 'heder  or  C ajfiopeas  Bread:, 
n  the  flexure  of  C ajftopea. 

.11  Caffiopea' s  Knee. 


Right  Alcen-  Declination  .  DifFe.of  .  Declin. 
1  lion  for  the  1  for  the  Year  I  Afcenf  in  100 
Year  1700.  I  1700.  1  iniooy.  j  year. 


1  De.  Mi.  Se. 
358  14  08 
1 ;  11  10 

16  11  51 
$40  1 1  o 
|  327  *6  55 
1  55  54 

3°7  45  54 
194  i  47 


14  17  2 

24  30  3 

tl  17  35  58 

73  Vi  5* 
84  19  41 


|  De.  Mi.  Se.  { 
17  17  06  n 
34  1  49  B 
i  40  30  B 

I  31  8  10  A 
1  43  44  A 
6  48  46  A 
10  33  44  A 
I  8  6  31  B 

I  17  48  14  B 
19  19  14  B 
I  2A  I  30  B 

j  45  4©  0  H 

i  44  51  V  B 


Zepbeus  his  Girdle. 


Bright  4'  in  the  Whales  Jaw. 
Northern  in  Whale's  Belly. 
Southern  in  Whale's  Tail. 
Northern  in  Whale's  Tail. 


Bright  *  in  North  Crown. 
In  the  Beak  of  the  Swan. 

In  the  Swan’s  Bread:. 

In  the  Swan’s  Tail. 

Upper  Wing  of  the  Swan. 
Lower  Wing  of  the  Swan. 
Bright  4  m  the  Dragon. 

In  the  Head  of  Cad  or. 

In  the  Head  of  Pollux. 

Bright  4  in  Foot  of  Gemini. 


no  33  1  10  48  i  B 
ai5  2  39  35  1*  B 


115  46  i  10  43  4  B 

126  16  o  ii  3  o  B 

116  54  ?  19  15  o  B 

97  57  6  16  18  6  A 

no  54  33  f  59  n  B 


300  14  34  I  13  ii  6  A  I 

301  07  19  j  15  38  1  A  | 

310  5 6  19  I  17  54  n  A  I 

311  43  30  I  17  it  11  A  | 


354  *4  33  |  57  3*  16  B | 

5  56  00  I  54  55  16  B 

9  45  58  59  7  36  B  I 

t  16  36  00  58  40  11  B  ( 

311  6  10  1  69  17  10  B 


4* 

?8 

7 

* 

53 

5o 

B 

1 

15  |  25 

A 

24 

11 

0 

11 

44 

50 

A 

1 

15  |  31 

S 

7 

5 

8 

«9 

35 

40 

A 

1  1 

18  1  34 

s 

1 

4 

11 

1  10 

14 

54 

A 

1  1 

17  1  34 

s 

Deg.M.  M. 

1  i7  34  A 

1  13  33  A 

1  19  30  A 

1  15  31  S 

r  10  19  s 

1  n  16  S 

1  16  19  S 

1  V  13  A 

1  13  31  A 

I  11  31  A 

1  15  I  30  A 

1  49  I  10  A 

1  58  I  4*  A 

i  11  19!  S 
1  1  17  s 


i  18  I  19  s 

i  30  I  10  s 

I  17  •  10  S; 

1  7  4  A| 

r  10  I  12  S! 


1  25  I  16  S 

1  17  M7  S 

1  26  j  16  s 

i  15  I  17  s 


I  15  34  A 

I  22  j  34  A 

i  17  ,  34  A 

1  35  |  33  A 

1  11  1  16  A 


. . 

Right  Afcem  I 

Declination 

Diffe.of 

Declin.i 

Names  of  the  STAR  S. 

lion 

for 

the 

for  the  Year 

A  Icon  i. 

in  100 

Year 

172 

0.  J 

1700. 

iniooy. 

?ear- 

1 

Dc. 

Mi. 

Se.  | 

De.Mi.Se.  1 

Deg.M.  j 

M. 

| Hercules  Head. 

155 

21 

37 

1 4  46  48  B  | 

1  8 

8 

S 

|His  Right  Shoulder. 

244 

'9 

35 

n  11  40  B 

1  5 

15 

s 

Mis  Left  Shoulder. 

\llydrds  Heart. 

15  5 

3i 

33 

if  if  48  B 

0  5a 

8 

s 

138 

12 

12 

7  21  30  A 

1  15 

25 

A 

Lion’s  Heart  Regulus. 

148 

4 

15 

13  15  1 6  B 

1  ni 

28  i 

S 

Lyons  Tail. 

>75 

25 

34 

16  14  4  B 

1  19 

34 

S 

Bright  4  in  Juba  Lconis. 

150 

48 

47 

11  21  0  B 

I  i5i 

29 

s 

Bright  4  in  Lumbis  Leonts. 

164 

31 

20 

21  7  44  B 

1  21 

34 

s 

L/ppennod  in  the  Neck. 

149 

58 

52 

24  53  54  B 

.  1  18 

29 

s 

Loived  in  the  Neck. 

147 

47 

52 

18  13  33  Bl 

1  28 

28 

s 

Thigh  of  the  Hare. 

jV 

5i 

3© 

J  10  59  00  A 

1  1  * 

1  7 

s 

Northern  Scale  of 

11) 

15 

16 

1  8  14  46  A 

1  1  11) 

1  14 

A 

Southern  Scale  of  — . 

118 

38 

12 

I  14  45  18  A 

1  if 

|  27 

A 

Bright  Star  in 

1  276 

39 

32 

!  38  32  1 6  B 

1  0  50 

Lt 

A 

rilc.nl. 

1  260 

15 

38* 

12  49  21  B 

I  1  11 

7 

I  Left  Hand. 

139 

47 

37 

1  52  1  A 

1  i  23 

18 

A 

Opbiucus  Right  Knee. 

151 

39 

40 

9  53  3o 

;  0  5° 

10 

Al 

Left  Knee. 

i  l_dight  Shoulder. 

145 

1  161 

1 1 

8 

37 

38 

i5  16  30 

4  44  40  B 

1  13 

1  *  13 

15 

5 

A1 

si 

I 


Uppcnnoft  in  Orion's  Head. 

V.  Right  Shoulder. 
Orion  s  <Lert  Shoulder. 
^Foot,  Rigel. 

In  Orion's  Belt,  the  ^  2 


I Ttjrafss  Mouth. 

Sad  A  Ip  haras  in  the  Leg. 

Martab  in  the  joyning  of  Wing. 
,Tip  of  Pegafus  Wing. 

Vtgafut  Side. 

JUs  Al  Gol  of  Perfeus. 

Hinder  mod  in  the  Head  ? 

of  the  Southern  Filh.  J 
In  the  Knot  in  the  Line  of  * 


Bright  #  in  the  Head  of  f . 

Ant  arcs,  Scorpions  Heart. 
Northern  Front  of  Scorpius. 
Middlemod. 

Southern  Front  of  Scorpius. 

Bright  4  in  the  Serpents  Neck. 

Aldebaran }  the  Bulls- Eye. 

In  the  North  Horn  of  . 

In  the  South  Horn  of  V . 

North  Eye  of  . 

Lowed  of  the  llyades. 

Bright  4  of  the  Pleiades . 

Spica  Virgints. 

Girdle  of  Virgo. 

Vinderniatrix  111  »{•. 


9  34  38  B 

7  18  10 

6  3  1 

8  33  41  A 
o  31  50 

I  15  46 

1  8  10 


27 

36 

8  32  14  B  I  1 

18 

16 

A 

10 

30 

16  18  $8  B  |  1 

12 

32, 

A 

18 

10 

«?  ;s  58  b  1 1 

*5 

32 

A 

27 

25 

13  31  56  I 

1 6 

34 

A 

32 

18 

48  44  54  I 

28 

11 

A 

11 

42 

39  46  30  1 

37 

25 

A 

24 

1  40  a  |  1 

17 

33 

A 

38 

5 

1  19  0  1  1 

18 

30 

A 

1 

5! 

1  21  11  48  A  I 

31  i 

nr 

& 

47 

18 

25  39  54  1 

32 

16 

A 

■  58 

15 

18  53  36  1 

18 

19 

A 

'  l4 

34  1 

*  21  41  40  r 

30 

1 10 

A 

18 

0 

25  9  54  1 

37* 

a 

A 

24 

0  1 

|  7  14  36  B  1 

!5  1 

1 21 

S 

I  <4  41  35  ,  15  51  10  B 

I  76  51  18  1  18  19  2 

79  55  10  I  10  55  58 

1  61  43  36  18  30  18 

I  60  39  35  14  55  38 

I  51  17  35  I  13  •  9  24 


1  i97 

12 

55 

1  9 

33  30 

1  1 

19* 

31*  A 

190 

10 

21 

1  S 

2  54 

B  1 

18 

U  S 

1  191 

5a 

20 

11 

34  58 

Ii 

*7 

1  4}  S 

19  8  A 

IS*  9*  g 

17  7  S 

17  6  S 

16  1  5  S 


16}  |  i<  A 
37  §  A 

7  A 

14  I  17  A 

15  |i7  A 
29  In  A 
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Names  of  the  STARS. 


i  j 

Bright  Star  in  the  Shoulder  ?  I 

of  the  Great  Bear.,  >  j 

Bright  *  m  the  Bear’s  Side.  . 

The  Bright  *  in  the  hin-  ? 
dermolt  Thigh.  >  J 

On  the  Back  near  the  Tail. 

AFirft  /  ,  V  I 

The  ^Second >in  the  Tail,  j  | 

Laft  *  in  tire  Tail  of  the  ? 

Lefler  Bear,  Pole  Star,  y 

The  Bright*  in  the  Shoul-  ? 
der,  Cy  no  fur  a.  S 

The  Right  Afcenfion  of  this  * 
(till  decreafes. 


'  Right  Alccn-  .  Decimation  JJiH.e.ot  i  Declin. 
j  lion  for  the  I  lor  the  Year  ■  Afcenf  in  ico 
j  Year  1700.  J  1700.  1  in  looy.  |  year. 

|  De.  Min.  Sc.  I  D.  Mi.  he.  1  Dc.  M.  1  Mm.  I 
1 6 1  17  5  |  *>3  x  B  1  41  J  %r  S 

160  51  20  j  >7  59  *  1  37  j  U  S 

j  *74  34  1  55  *3  4*  *  *3  |  34  S 

I  180  8  1  |  58  4*  41  t  10  I  34  S 

I  *90  7  56  !  57  3*5  58  1  9  133  S 

j  1971,55  1  56  3o  5i  *  3  I  3i  S 

I  101  5  3  5o  I  50  5°  5<>  B  1  1(3*  S 


160  51  20  j  57  59  1  1 

*74  13  34  I  55  23  4*  * 

180  8  1  I  58  4*  41  * 

190  7  56  J  57  3*5  58  1 

197x55  1  56  3°  5i  * 
10;  5  3  5o  I  50  5o  5*>  B  1 


9  51  10  87  42  51  B |  3  10  3-»l  A 

.11  39  *0  75  37  3°  |  1  ,  *5  **  A 


VII.  Of  New  Stars. 

THev  are  called  New  Stan,  in  regard  they  are  now  and  then  Vifiblc,  and  at  other 
times  difappear,  as  that  in  Cafjiopea ,  difeovered  hy  Tycho,  and  three  others  in  the 
fame  Cancellation ,  lately  obfervod  by  C  affini,  one  in  Serpent  anus;  two  in  Mijniw  one 
in  the  male's  Neck ;  one  in  the  Northern  part  of  Andromeda  s  Girdle  5  one  in  the  Bread 
of  the  W/,  and  another  in  its  Beak  The  Nature,  Subfiance  and  Generation  of  which 
6’Mrx  being  varioufly  difcourled  of  by  Phdofphers  and  Afironomers,l  fliall  oafs  by,  on¬ 
ly  Ifliall  here  give  you  the  Opinion  of  Rtcaolus  (in  Aim.  Nov.  Tom.  1. 1  ^.  c.  17 .) 
where  he  faith.  That  the  Globes  of  theft  kind  of  Stars  have  but  one  fide  of  them  flme,  the 
other  beinr  altogether  obfeure,  and  that  they  move,  and  have  a  Ctrcumrotatm  about  their 
<rwn  proper  Axis,  now  turning  their  bright  fide  towards  us  at  other  times  their  Dark  The 
Periods  of  their  feveral  Motions  are  not  yet  determined ;  but  by  Obfervations  hitherto 
made,  it  appears,  that  that  in  the  Whale's  Neck .makes  its  Revo  ution  in  Eleven  Months, 
That  in  the  Swans  Breafi  is  fuppofed  not  to  fimlh  her  Revolution  looner  than  in  14 
years  That  in  the  Beak  of  the  Swan,  to  finifh  hers  in  about  Ten  Months.  The  Pe¬ 
riods  of  the  others  Revolutions  being  not  as  yet  difcovercd. 

A  Table  of  the  Right  Afcenfion  and  Declination  of  loo  Eminent  Fixed  Stars,  calcula¬ 
ted  for  the  Tear  of  Chrtfi  1700  compleated ;  according  to  Ricciolus,  m  Altrononi. 
Reftorat.  And  of  their  difference  of  Right  Afcenfion  and  Declination  in  loo 
Tears. 


Names  of  the  STARS. 


iHead  of  Andromeda. 

[Girdle  of  Andromeda. 
Southern  hoot  of  Andromeda. 
\Fomalhant  of 
[Right  Shoulder  of 
(Left -Shoulder  of 
Left  Hand  of  «s. 

[Bright  *  in  the  Eagle. 


I  Right  Afcen-  Declination  1  DifFe.of  1  Declin. 
fion  for  the  for  the  Year  Afcenf  in  100 
Year  1700.  1700.  1  in  100  y.  1  year. 

1  De.  Min.  Se.  |  D.  Mi.  Se.  1  Dc.  m.  1  Min.  j 


35^  *4 

M  ** 


3^7  5*>  55 


3*8  55 

3°7  45 

294  2 


27  27  06  B  1  17 

34  1  49  B  i  13 

40  52  30  B  1  29 

31  8  10  A  1  15 

.  i  44  44  A  1  10 

I  6  48  46  A  1  21 


54  i  *°  33  44  A  *  16 
47  8  o  31  B  1  27 


Parc  I.  COSMOGRAPHY  Ccdeflutl. 


1 

Right 

Alccn- 

Declination  | 

Dili:  of 

Declin., 

Names  of  the  STARS. 

fion 

or  the 

for  the 

year 

Aflenf 

111  100. 

year 

I  "OO 

1700. 

in  100.V. 

year. 

1 

De. 

Mi. 

Se.  1 

De.  M 

.Se 

Deg.M. 

M. 

| 

Firft  in  Horn  of  T. 

24 

*7 

*1 

17  48 

24  B 

i 

1 3  I 

3* 

A 

Second  in  v  Horn.  ! 

24 

30 

3  | 

16  19 

24  B 

1 

22  1 

3* 

A 

Bright  one  in  Aries. 

27 

35 

58! 

22  1 

30 

B  • 

1 

25  1 

30 

A 

Goat  of  Auriga. 

73 

35 

<6 

45  4° 

00 

B 

1 

49  1 

10 

A 

Right  Shoulder  of  Auriga. 

«4 

29 

42 

44  5* 

30 

B  1 

1 

58  1 

4a 

A 

\Artlurus  in  Bootes. 

210 

33 

2 

20  48 

2 

B 

11 

l61 

SI 

|Lefc  Shoulder  of  Bootes. 

215 

33 

39  35 

12 

A 

2 

17 

SI 

YPrafepe  in  Cancer. 

(Northern  AJirngo  in 

*15 

126 

46 

26 

2 

0 

20  4; 
22  3 

4 

0 

B 

B 

28 

30 

*9 

10 

S 

S 

iSouthern  Afinego  in  -V. 

126 

54 

3 

19  15 

0 

B 

1 

*7 

20 

S 

[Great  Dog  Cynus. 

97 

57 

6 

16  18 

6 

.A 

X 

7 

4 

A 

(Little  Dog  Vrocyon . 

1 10 

54 

33 

5  59 

12 

B 

1 

20 

1 2 

s 

Upper  Horn  of  VP. 

300 

24 

34  1 

13  22 

6 

Al 

1 

*5  1 

16" 

T 

Lower  Horn  of  VP. 

101 

7 

*9 

15  38 

2 

a| 

1 

27  I 

*7 

s 

Firft  in  the  Tail  of  VP, 

31° 

5*5 

29 

17  54 

21 

A  1 

1 

26  j 

2  6 

s 

Second  in  the  Tail  of  VP. 

3n 

43 

40  1 

17  22 

22 

A 

1 

*5 1 

2-7 

s 

(Bright  011c  in  Caffiopea  s  Chair. 

1  Scbeder.  or  the  Brcalt  of  Cajjiopea. 

35S 

*4 

33 

57  3i 

l6 

B 

*5 

34 

A 

5 

56 

0 

54  55 

16 

B 

22 

34 

A 

Iln  the  flexure  of  Cafjiopea. 

!ln  Cafftopcds  Knee. 

\Cepbus  his  Girdle. 

9 

45 

58 

59  7 

36 

B 

1 

17 

34 

A 

16 

3  6 

0 

5«  40 

22 

B 

* 

3  5 

33 

A 

321 

6 

20 

69  17 

10 

B 

X 

22 

2  6 

A 

Bright  one  in  the  Whales  Jaw.  1 

4* 

38 

7 

2  50 

50 

B 

15 

25 

~A 

Northern  in  the  Whale's  Belly.  > 

,  24 

12 

0 

11  44  5o 

A 

15 

31 

S 

Southern  ill  the  Whale's  Belly.  1 

Northern  in  the  Whale's  Tail.  | 

7 

5 

8 

19  3$  40  A 

18 

34 

S 

4 

12 

10  24  54  A 

X 

*7 

LiL 

S 

Bright  one  in  the  North.  Crown. 

230 

39 

0  I 

17  45 

20 

B 

5 

!  21 

S 

In  the  Beak  of  the  Swan. 

289 

39 

48 

27  22 

40 

B 

f  0 

1 1 

A 

In  the  Swans  Bread:. 

302 

55 

5* 

39  20 

5 

B 

53  r 

18 

A 

In  the  Swan’s  Tail. 

307 

47 

*7 

44  *4 

5* 

B 

0 

5  *  a 

20j 

A 

Upper  Wing  of  the  Swan. 

293 

5*5 

2 

44 

11 

B 

0 

48 

*4 

A 

Lower  Wing  of  the  Swan. 

1  368 

29 

10 

?1  51 

24 

B 

0 

O 

ir 

A 

Bright  one  or  the  Dragon. 

267 

*5 

20 

5*  35 

2 

B 

0 

35 

2 

S 

In  the  Head  of  Cajlor. 

108 

5° 

4<S 

32  30 

16 

B 

1 

44 

11 

S 

In  the  Head  of  Pollux. 

in 

43 

36 

28  43 

2 

B 

I 

34 

12 

s 

Bright  one  in  tho*T wins  Foot. 

9) 

3 

3i 

16  37 

32 

B 

I 

28 

2 

s 

fiercules  Head. 

|  155 

21 

37  1 

14  46  48 

B 

1 1 

8  | 

1 

Hercules  Right  Shoulder. 

1  *44 

*9 

35 

22  u 

40 

B 

1 1 

5 

*5 

S 

Hercules  Left  Shoulder. 

I  155 

3* 

33 

M  *5 

48 

B 

1 0 

8 

S 

Heart"  of  Hydra. 

1  i;8 

12 

22 

7  21 

30 

A 

1 1 

*5  1 

1  lS 

A 

Lions  Heart  Regular. 

.48 

4 

*5 

13  25 

1 6 

B 

,  l 

ni 

28^ 

rsi 

Lion’s  Tail. 

*75 

*5 

34 

16  14 

4 

B 

[  I 

*9 

14 

sl 

Bright  onoin  Juba  I.conis. 

1 50- 

48 

47 

21  21 

0 

B 

j  I 

*5i 

29 

sj 

Bright  one  in  Lumbis  Leonis. 

164 

’  31 

20 

22  7 

44 

B 

27 

34 

s 

Uppermoft  in  the  Neck. 

*49 

58 

52 

24  53 

54 

B 

18 

*9 

Lowed  m  the  Neck. 

147 

47 

5* 

18  13 

33 

B 

28 

jil 

jl 

Thigh  of  the  Haro. 

78 

5* 

3°  I 

20  <0 

0 

A 

77 

5 

1  1 

s 

Northern  Scale  of  Libra. 

225 

*5 

16 

‘  8  14  46 

A 

1 

iii 

24 

A 

Southern  Scale  of  I.ibra. 

218 

38 

12  . 

14  45 

18 

A 

15 

A 

Bright  one  in  Lyra.  \ 

_  276 

39 

1 

l*  !*_ 

16 

B 

1  0 

U 

A 

M  m  111  4  ~  I  lead 


Curs  us  Mathematic  us.  Book  IV. 


Mimes  of  the  STAR  S. 


Head  of  1 

I.eft  Hand  of  f 

Right  Knee  of  sOpbiucus. 

Left  Knee  of  l 

Right  Shoulder  of  J 

Uppcrmoft  in  the  Head  of  Orion . 
Right  Shoulder  of  Orion. 

Left  Shoulder  of  Orion. 

Loot  of  Orion  Rigcl. 

2^  In  the  Belt  of  Orion. 

Mouth  of  Pegafus. 

Sad  Alpharas  in  the  Leg. 

Marcab  in  the  joining  of  the  Wing. 
End  of  Pegafus  Wing. 

Bright  one  in  the  Side  of  Ter  fens. 
Ras  Al  Gol  of  Ter  fens. 

The  hindermoft  in  the  Head  } 
of  the  Southern  Fijh.  > 
In  the  Knot  in  the  Line  of  X. 

Bright  one  in  the  Head  of  t . 
Antares ,  Heart  of  Scorpius. 
Northern  Front  of  7 
Middlemoft  >  Scorpius. 

Southern  Front  of  j 
Brighteft  in  the  Neck  of  Scorpius^ 

Aldebaran,  or  Southern  Eye  of 
In  the  Northern  Horn  of  V. 
Southern  Horn  of  . 

Northern  Eye  of  v . 

Loweft  of  the  llyades  . 

Bright  one  of  the  Vleyades  ^ . 

Spica  Virginis. 

Girdle  of  Virgo. 

Vmdemiatrix  in  Virgo: 

The  Bright  one  in  the  Should-? 

er  of  the  Greater  Bear.  y 
The  Bright  one  in  its  Side. 

The  Bright  one  in  the  hinder-  ? 

moft  Thigh.  S 

On  the  Back  near  the  Tail. 

I  CFirll  ? 

The  cSecondp  in  the  Tan. 

I  ZLaft  b  _ _ 

The  laft  in  the  Tail  of  the  lef-  J 
fer  Bear,  now  the  Pole  Star,  y 
The  Bright  one  in  the  Shoulder,  ? 
heretofore  called  Cynofura.  f 


heretofore  called  Cynofur 


Right 

Afccn-  I 

Declination 

Difi  of  1 

Dcchn.' 

fion 

for 

tiic 

for  the  Year 

Afcenf.  1 

in  loo. j 

Year 

1700 

1700. 

in 

ooy.l 

vears 

I 

De. 

Mi. 

Se. 

Dc.  Mi. Sc. 

DegM.1 

M. 

1 

260 

15 

38 

12  49  22 

B 

1 1 

7 

S 

239 

47 

37 

251  2 

A 

23 

18 

A 

252 

39 

40 

9  5  3  3° 

A 

0 

50 

10 

A 

1 1 

37 

15  1630 

A 

23 

15 

A 

161 

8 

38 

4  4f  4°_ 

B 

13 

5 

s 

!  79 

41 

10 

9  34  38 

B 

22 

7 

A 

1  84 

43 

4 

7  18  20 

Ii 

21 

4 

A 

1  97 

16 

40 

632 

B 

]  9 

8 

A 

75 

2 

50 

8  ?s  41 

A 

1 5  * 

9* 

5 

79 

9 

48 

0  32  50 

A 

17  a 

7 

S 

80 

12 

54 

1 15  46 

A 

1 

17 

6 

S 

81 

18 

25 

2  8  20 

A 

1 

16 

5 

s 

I  321 

27 

3d 

8  32  14 

B  I 

18 

26 

A 

1  342 

10 

36 

26  18  38 

B 

11 

32 

A 

j  342 

18 

10 

1? « 58 

B 

15 

32 

A 

359 

27 

25 

13  32  5d 

B 

16 

34 

A 

!  45 

31 

18 

48  44  54 

28 

12 

A 

1  41 

11 

42 

39  4d  3« 

»| 

37 

15 

A 

145 

24 

5 

I  40  2 

B| 

*7 

33 

A 

1  26 

38 

5 

i  i  19  0 

b! 

18 

30 

A 

I  283 

1 

5 

I  21  22  48 

A 

■ 

31 

1  \ 

S 

1  242 

47 

28 

25  39  54 

A 

:  * 

32 

1  16 

A 

I  236 

58 

»5 

•  8  S3  36 

A 

28 

1  16 

A 

1  236 

J4 

34 

ii  41  40 

A 

30 

1  20 

A 

l  235 

18 

0 

1  25  9  54 

A 

1 

37J 

1  11 

A 

232 

24 

0 

1  7  14  3d 

B 

» 

1 5 

1  11 

S' 

1  ^4 

41 

35 

I  M  52  10 

B 

1 1 

2  (\ 

A 

76 

51 

j  8 

|  18  19  1 

B 

1 1 

37 

i  8 

Al 

A  1 

!  79 

55 

20 

20  55  58 

B 

1 1 

3» 

1  1 

A1 

.*  6i 

43 

36 

1  18  30  28 

B 

1  * 

14 

17 

A' 

\  i 

60 

39 

35 

I  14  55  38 

B 

1 

25 

17 

Lll 

27 

•35 

1  23  9  24 

B 

1 

29 

1  21 

A 

A! 

’91 

22 

55 

9  33  30 

B 

19» 

32; 

A 

190 

10 

12 

5  2  54 

B 

18 

|H 

S 

l9! 

5i 

20 

12  34  58 

B 

17 

1  33 

S 

I  l6l 

17 

5 

j  63  21  2 

B  j 

1* 

41  1 

hx 

S 

160 

52 

20 

57  59  2 

B 

37  | 

32 

s 

1  174 

23 

34 

1  55  23  42 

B 

23 

34 

s 

I  180 

8 

2 

j  58  41  42 

B 

j; 

20  I 

34 

s 

1  190 

7 

56 

1  57  3d  58 

B  . 

9  1 

1 33 

s 

I  197 

55 

2 

|  56  30  51 

B 

3 

IK 

s 

c 

1  203 

-  U 

5o 

1  50  50  56 

B  1 

2 

1  31 

0 

l  9 

52 

10 

|  87  41  5 1 

B 

h 

10 

|  341 

A 

j  221 

39 

10 

|  75  37  3° 

B 

!■ 

15 

1 

A 

A  Table 


COS  MOO  “PHI  Coriejhal. 


A  TABLE  fhewing  the  Right  AJcenfon,  and  Dift ant  e  from  the  Svuth  Pol 
nent  Fixed  Stars  in  the  Southern  ILnii'pherc ,  with  the  D  ft  a  cme  of  the , 
cenfton ,  and  of  tin  ir  Diftance  from  the  Vole  in  loo  years. 


Smth  Vole  of  37  c mi¬ 
nce  of  their  Right  Af- 


Thc  Names  of  the  S  T  A  R  S. 


Right  Af  Diftance  j  Differ,  of  Diffe. 
cen'tion  from  the  R.AIcen  of  I)i. 

South  Pole  i  oo  year,  d  Polo  jg 
de.  inm.de.  min.de.  min.'min. 


The  Star  next  the  letter  Cloud. 

The  Hoad  of  the  Pbxnix. 

Achernar. 

The  1  lead  of  Hydra..  ' 

The  Northern  bright  Star  of  the  Dooe. 

The  Southern  of  them. 

Canobus. 

That  between  the  Great  Dog’s  Thighs. 

That  in  the  Belly  of  the  Dog. 

In  the  Tail  of  the  Dog. 

The  bright  one  in  the  Maft  of  the  Ship. 

The  bright  one  in  the  Deck  of  the  Ship. 
The  bright  one  under  the  Keel. 

The  Southern  of  the  two  that  follow  ? 

the  Section  of  the  Keel.  ? 

The  Southern  in  the  Section  of  the  Keel. 
The  Root  of  the  Royal  Oak. 

The  Northern  in  the  Sod  ion  of  the  Keel. 
The  preceding  Arm  of  the  Crofs. 

In  the  Foot  of  the  Crofs. 

.  The  Head  of  the  Crofs. 

The  bright  one  in  the  Loins  of  the  Centaur. 
The  following  Arm  of  the  Crofs. 

The  preceding  Shoulder  of  the  Centaur. 

In  the  left  Knee  of  the  Centaur. 

That  near  the  Vole  in  the  Tail  of  the  > 
Bird  of  Paradife.  f 

The  following  Shoulder  of  the  Centaur. 
The  Right  Foot  of  the  Centaur. 

In  the  Point  of  the  Southern  Triangle. 

The  Sting  of  the  Scorpions  Tail. 

In  the  fifth  Joint  of  the  Scorpion  s  Tail. 

In  the  South  end  of  Sagittary  s  Bow. 

In  the  left  Shoulder  of  Sagittary. 

In  the  Eye  of  the  Peacock. 

The  Crains  Head.  1 
The  Crains  Wing. 

In  the  Crains  Rump. 

Fomalhaut. 


i  30  io 
i  18  45  < 

2i  15  V  . 
16  58  26  '  < 
Ha  4  $  55  ‘ 
84  S«S*4 
94  M  37 
i o i  '  ;aS6i 
103  51  64 

107  .  52  61 

118  3  50 

1 1 9  5i$43 
123  yi  S  3 1 

128  50S36 
1 37  o  -31 
*37 

137  54sJd 
i  179  39'$33 

182  |lo 

183  2,7  S' 34 

186  1  S4^ 

187  14  !?» 

i9y  40S55 
105  •  25  S31 
305  21  |  8  . 

206  58S55 
214  32  jo- 
243  42  11 
257 '  51  5? 
258  . 26  47 
270  39S55 

278  •  47  S  63 
299  56  32 

323  33S51 
326  51  (41 
335  40  4i 

339  54s  58 


M  JJ  I 

56  31  ij 

46  S  29  S  j., 
54  4  S  ‘ 

52  S  2  S  v 
33  4  2  S  1 

58  S  7  t 

1  8  S  \ 

59  10  S  1 

52  S  16  2 

46  S  16  S  2 
31  S  19  2 


40  14  Si 

19  14  S  »  2 

46  25  I  \ 

id  S33  I  3 
19  S  33  S  I  2 


2  19  S  4 

27  29  S  3 

49  S  17  * 

31  S  14  t 

41  6  S  1 

46  S  6  3 

39  1  2 

33  5  S  3 

1  17  '  1 

31  27  3 

36  S28  2 

31  S  30  S  2 
13  31  S  i 


If  the  Right  A f cenfton  be  lefs  than  90  deg.  or  greater  than  270  deg.  theDiftances 
of  thefe  Stars  from  the  South  Pole ,  are  to  be  encreafed  for  years  to  come,  and  di- 
minifhed  for  years  pad  :  The  r.,  ntrary  in  the  remaining  Semicircle  of  Rtght  Aft 
ctnfion. 


Of 
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About  fome  of  them. 


T 


I.  Of  the  SUN. 

ME  1110ft:  Glorious  Luminary  the  Sun,  prelents  his  felf  to  our  view  in  the  firft  place, 
wherein  we  will  conhder. 


I.  Its  Nature  and  Subfiance. 

With  Anaxagoras ,  Democrats,  &c.  of  old  ;  and  with  Kepler,  Scheinerus ,  Bullialdtu , 
Kircber ,  Rieciolus,  and  others  of  late :  [t  cannot  with  fairer  probability,  be  conje&u- 
red  to  be  other  than  a  formal  Fiery  Body ,  conhfting  of  true  and  proper  Elementary 
Fire ,  partly  Liquid,  partly  Solid.  The  Liquid  being  an  Ocean  of  Light ,  and  moving 
with  Fiery  Billows ,  and  flaming  Ebullitions  ;  as  hath  been  by  the  abovelaid  Authors 
oblerved  by  help  of  large  Ttlcfcopes.  The  Solid  parts  being  like  the  Land  in  this  out 
Terraqueous  Globe  ;  divided  into  Continents ,  IJlands ,  Mountains ,  Rocks ,  &c.  that  thereby 
the  vehement  Motion  of  the  Solar  Ocean  might  be  retrained,  repelled,  diflipatedand 
broken;  to  the  end  it  might  more  cffettually  communicate  its Panfpermatick  FirtueM 
all  thole  Bodies ,  to  which  it  is  to  afford  Light  and  Influence.  It  is  alio  probable,  that 
the  Solid  parts  of  the  Sun,  within  which  the  Fluid  Fire  is  contained,  as  Fire  in  a  For • 
ttace ;  are  thoroughly  ignified  in  the  lame  manner  as  the  Bricks  in  the  Roof  and  Sides 
of  a  Fornace  are,  made  red  hot,  aiu\  look  of  the  lame  Colour  with  the  Fiery  Mate  of 
melted  Matter  within  them :  But  this  (with  lomc  other  the  like  probable  Conjetturcs) 
will  be  more  clearly  rcprelentcd  in  the  annexed  Scheme,  taken  from  the  joint  Obfer * 
vations  of  Scheinerui  and  Kircherus. 

In  which  Figure  the  Letters  I7  G  represent  the  Axa  of  the  Globe  of  the  Sun . 

D  E  the  Suns  /Equator. 

B  I;  C  T'19  North  Part  of  the  Sun. 

H  Gr  I  The  South  Part  of  the  Sun. 

B  C  H  I  The  Torrid  Part  of  thtj  Sun. 

A  The  Seat  of  Light.  < 

.  L  M  N  O,  &c.  Evaporations  from  the  Spots. 

By  thejle  Obfer  vat  ions  lately  made,  by  the  Telefcope,  it  is  manifeft,  that  the  Sun  is 
not  (as  yitifiotle  and  hjs  followersfanlie)  of  an  unalterable  Subffance,  but  lubjett  to 
di\fers  yieiflitudes  and  alterations*  as  not  only  the  Generation  and  Produttioh,  but 
th<j  Diffplution  and  Corruption  of  leveral  ftrange  Phanomena  in  the  Body  thereof  (un¬ 
known  tp  the  Ancieftfs) pearly  demonfh  ate  :  Of  which  the  molt  eminent  are  the  Ma- 
(}iU,  &  facula  Solares.  . 


l.  Of  the  Spots ,  &C' 

f  ive  MacuU  or  Spots  are  certain  Cloudy  Oblcui  itics,  appearing  upon  the  Difqueof 
the  S/Wjfuppoledra.btf A  fujiginous  oblcure  Matter  or  Vapour, lonietinies  clolely.qom* 
patted  into  one,  lonietimes  diflipated  into  leveral  places,  itiuing  from  its  fervent  fiery 
Body,  by  force  of  its  extream  Heat.  Whether  tliele  Macule  be  in  the  Sun  it  lelf,  or 
diffant  from  it,  is  not  certainly  determined  :  Yet  if  you  conhder  their  liift  Appearance 
01*  Birth ,  their  Difappearance  or  Decay ,  their  Shape  or  Figure ,  Increafe ,  Diminution ,  Se¬ 
paration ,  Conjunltion ,  Motion ,  and  other  like  accidents ;  ic  is  credible,  and  (by  what 
Oblervation  makes  out)  molt  probable,  that  they  are  in  the  very  Body  of  the  Sun,  or 
not  fir  from  the  Superficies  thereof ;  for  that,  when  they  are  oblerved  near  the  ilor- 
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jcr  or  Edge  of  the  Sun's  Difque,  going  off  from  its  vilible  Ikmiffhere ;  anil  turning 
nbout  to  the  other,  they  cannot  be  perceived  to  be  railed  above  die  Superficies  of  the 


«.  Of  their  Shapes  or  Figures. 

Their  Shapes  and  Figures  are  of  unequal  form  and  greatnefs,  and  moft  irregular; 
which  argues  them  not  to  be  Stars  or  Planets  moving  about  the  Body  of  the  Sun,  as 
{ome  of  the  Ancients  have  luppolod.  Some  of  thele  arc  more  durable  and  lafting 
than  others;  and  thole  are  conceived  to  be  the  Solid  parts  of  the  Sun ,  appearing  va- 
rioufly  figured,  and  of  dilferenc  Magnitudes ,  by  realon  of  the  virtiginous  Motion  of 
tllC  Sun  about  its  own  Axu ,  reprelenting  them  to  our  fight,  diveifly  fituated  ;  which 
diverfity  of  their  appearance,  may  alio  arife  from  the  manner  of  the  Sun's  Ctrcutngy. 
ration,  which  is  Inch,  that  its  Axis  docs  not  always  keep  the  lame  Inclination  tt)  the 
Plain  of  the  Echpttck. 

4.  Of  the  Facillar,  or  Lights  is:  the  Sim. 

They  arc  conceived  to  be  Fiery  G7(7w,burfting  out  of  the  Solar  Mountains ,and  fhining 
a  m  id  ft  the  Cloudy  Vapors:  Which  by  realon  of  the  innate  fervor  of  the.Ws  Globe, 
boil  up  like  Mountains  of  Light ,  (battering  and  dilpei  ling  the  darker  Spots,  and  difco- 
venng,  as  it  were,  a  Fiery  Ocean  of  unulual  Splendor ;  Scheinerus  defines  them  to  be 
final!  Plats  or  Spaces  in  the  Sun  brighter  than  the  reft  of  his  Body.  And  Galileo,  thus. 
In  the  Face  of  the  Sun  (laith  hej  there  appear  certain  Marks  brighter  than  the  reft,  m 
which  is  obfervedtbe  fame  Motion, is  in  the  Spots,  which  that  they  are  inherent  in  the  very 
Body  of  the  Sun,  cannot  be  doubted,  in  regard  it  is  not  credible,  then  can  be  any  other  Sub - 
fiance  befules  brighter  than  that  of  the  Sun. 

5.  Of  the  Snub  Magnitude  and  Diftancc  from  the  Earth. 

The  true  Magnitude  of  the  Sun  ( fays  Ricciolus )  is  to  be  had  from  its  true  Semidia- 
tneter ;  for  that  being  doubled  gives  its  true  Diameter  ;  from  whence  his  other  kinds  of 
Magnitudes  arc  derived :  Of  which  take  the  following  Table. 

A  TABLE  of  the  true  Magnitude  of  the  Sun,  compared  with  the  Earth. 


The  Sun’s 

True 

Diamc. 

Con¬ 

tains 

Its  Cir¬ 
cumfe¬ 
rence 
Contains 

The  Area 
of  its  great- 
eft  Circle 
Contains 

Its  Convex 
Superficies 
Contains 

Its  Solidity 
Contains 

According  to  the 

Simple 

Simple 

Square 

Square 

Di- 

The  Solidi- 

Diamc. 

Diamc- 

Diameters 

a  meters 

of 

ty  of  the 

following  Aii' 

of  the 

ters  0! 

of  the 

(he  Earth 

Earth. 

thors. 

Earth. 

the  E. 

rth 

Earth 

Ptolomy ,  Morolycus ,  7 
Clavius  &.  Barocius  \ 

5  • 

S^> 

17  * 

28 

24  . 

00 

M4 

00 

166  . 

37 

Ariftar-\ more  than 
thus  ?lcfs  than 

6 

33 

1  10  . 

14 

• 

66 

127 

00 

M4  • 

00 

7  • 

16 

22  . 

4? 

?«  • 

00 

MS 

00 

?68  . 

1 1 

Albategntus  j 

3  • 

7o 

18  . 

71 

26  . 

00 

k8 

00 

186  . 

00 

Copernicus  1 

f  • 

4S 

1 6  . 

S° 

22  . 

00 

91 

00 

161  . 

87 

Tycho  and  Blanc. mu s  ‘ 

5  • 

1 9 

16  . 

50 

22  . 

00 

8f 

00 

'  140  . 

00 

I.ongomontanus  \ 

f  • 

Hi 

18  . 

66 

26  . 

00 

9S  • 

00 

196  . 

00 

Kepler  us 

IS  • 

00 

47  • 

10 

176  . 

03 

706 

00 

3375  • 

00 

Lausbetgius 

7  . 

*6 

24  . 

00 

46  . 

OO 

176 

00 

434  • 

00 

Bullialdus 

7  • 

00 

22  . 

;o 

39  • 

00  1 

156 

00 

345  • 

00 

IVettdelinus 

64  • 

00 

200  . 

96 

16  . 

00  , 

1  11864  . 

00 

162144  . 

60 

Kircherus 

5  • 

20 

16  ' 

00 

21  . 

00  J 

8?  ■ 

00  j 

j  *4°  • 

00 

Rheita. 

10  . 

00 

;i  • 

40 

78  . 

00 

m 

.  00 

1  Iooo  . 

00 

Ricciolus  1 

3 3  • 

l  106 . 

1 S 

885  . 

00 

. 

.  00 

1  ;86o  . 

00 

Ricciolus  faith,  that  the  attaining  to  the  knowlodg  of  the  Sun  s  true  diftancc  from 
the  Earth,  is  a  liibhmity  that  hath  hitherto  exceeded  the  lubcilty  of  all  Aftronomers: 
Yet  he  prooofeth  Three  lcveral  Ways  of  finding  it  out* 

lira. 


Curs  us  Mathematic  us. 


Book  IV. 


Firft,  By  means  of  the  Horizontal  Cor  any  other  Parallax)  of  the  Sun. 

Secondly,  By  the  Eclipfes  of  the  Sun  and  Moon. 

Btlthowever  is  w'bS  confidered,  That  the  Sun  is  Tome- 

imnowcvei  ay  vartb :  Sometimes  m  Pcrtgeo,  or  us 

S  the  Vy  d,e  half ofchc  dtfTerenco  of  which  two  D, fiances  the 

ZZhjZhhU  tote  determined  But  concerning  tins  matter,  fee  the  follow, ng7hi/t, 
Ihewing  the'feveraf  Opinions,  as  well  of  the  Am, on,  as  Moittn  coneemmg 

the  fame. 


A  TABLE 


fffu SuifToiftance  from  the  Centre  of  the  Earth ,  in 
Semidiameters  of  the  fame. 


According  to  thefe  AUTHORS. 


Hipparcus  his  Data 

Or 

Voftdonius 

Ptolemaus  and  Mauroltcut 

Clavius  and  Barocius 

Albattgniui  and  Alphonfut 

From  the  Data  of  Albitegnius  t  as  Lausb. 

Alfraganus 

Fernehus 

Copernicus  and  Maginus 

From  the  Data  of  Copernicus ,  Lamberg. 

Michael  Neander 

..  ar  ■  \  Max.  Excentr. 

M'fllmm  Excmlr. 

Jo.  Offucius 

Tycho  and  Blancanus 

Longomontanus 

r  in  E phem. 

\in  Comment.  Martis 
Kepler  ^in  Stella  Nova 
)in  Epit.  A  (Iron. 

C  ex  Paralax  in  Tab.  Ru. 
Lamberg.  in  Min.  Excentr. 

Ifmael  Bullialdm 
Athanaf.  Kircherus 
Anton.  Maria  de  Rheita 
Godefridm  Vendelinus 
Galilaus 
Marius  Bettinus 
Langrenus 
Ricciolus 

Or  _ _ 


Greatelf 
Diftancc 
of  theSwfcj 
in  A  peg.  | 

I  586.00 
1419.00] 
1 3  141.00] 
1 11 0.00 
1 2 1 6.00 
1 146.00 
7936.00 
1 110.00 
1 309.00 
1 17900 
941.00 
1197.00 
1108.50 
1197-5° 


Mean 

Diftancc 


1471.00 

137900 

1 168.00* 
1 168.00I 
j  107.00 


1181.00 

1334.00 

1800.00 


3469.00 

3438.00 

1550.86 

1485.88 

!94°-75 

1073.00] 

14905.00I 


1115.00 
1256.00 
1 141.00 


Lea  ft  I 
Diftancej 
in 

Perigco. 

1357-°° 

1131.00 

1 1 16  00 
1 126.00 
1068.00 

1 110  00 
1104.00 
1 105.00 


1 1 60.00 
1160.00 
1160.00' 
1152.00 
1 1  50.00 
1188.00 
1768.00 

1431.00 


7580.00] 

760000 


3381.00] 

1498.51 

1460.00] 

190675 

1000.00 
14656.00 
1208.00] 
1 145.00] 
3410.00] 
7317.00 
7300.00] 


1 111.00 
11  n-75 
1112.75 

1117.00, 

1241.00; 

1736.00! 


3317.00 

1446.16 

1433.86 

1872.66 

1917.00 

14407.00 


707400 

7000.0Q' 


II.  Of  the  MOON. 

THE  Moon  (being  the  nearefl  Vianet  to  our  7 err  ef  rial  Globe)  I  come  therefore  next 

to  treat  of;  and  „  f  ^  , 

i .  Of  her  Opacity,  or  Shadinels. 

That  (he  is  altogether  deprived  of  any  proper  or  innate  Iught  of  her  own,  is  evn 
dent  by  her  Total  Ectitfu,  wherein  (he  is  wholly  deprived  of  her  Luftre,  winch,  ! 
(he  had  any  of  her  own)  would  rather  m  that  greateft  Oblcurity  become  the  mor 
confpicuousy  From  hence  is  inferred,  that  the  light  (he  hath  is  from  the  Sw. _  A 
alfo  as  Ihe  is  an  Opacom,  lb  alio  (he  is  a  Dtnf.Bodj,  apt  both  to  r«r.«,  and  alio  to 
refit#  the  Light  fhe  receiveth  from  the  Sun.  ^  Qj- 
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r.  Of  her  APperity,  or  Unevennefs. 

Tlut  the  Moon  is  full  of  Eminences  and  Deprefsons ;  like  the  Hills  and  Valleys  of  our 
Tirreftrial  Globs  hath  been  the  conjedturable Opinion  of  the  Ancients ;  but  by  us,  in  this 
Age,  it  is  manifeft  to  our  Sight,  by  help  of  the  Telefcope  ;  and  afcertainM  to  reafon, 
by  thofe  leflcr  Spots  f  called  new  ones)  which  vary  their  Situations  and  Magnitudes, 
according  to  the  accePs  an‘d  recefs  of  the  Sun,  to  which  their  Site  is  always  oppofite, 
evidencing  them  to  be  the  Shadows  of  the  more  eminent  parts  of  the  Moons  Globe , 
emulating  our  Alps,  Hills,  and  Mountains  ;  and  in  many  places  lurpafling  them  in 
height. 

$.  Of  her  Heterogeneity,  or  Parts. 

The  Heterogeneity  of  the  Parts  of  the  Moon,  was  long  fince  believed  by  the  Ancients, 
but  by  us,  at  this  day,  certainly  demonllrated  by  the  various  Reflexions  of  the  J  ,ight  s 
from  whence  we  may  conclude,  the  Brighter  Parts  of  the  Moon  to  be  the  more  Denfe , 

Solid,  and  Opacous  Parts,  as  our  Earth ;  and  the  Obfcure  Parts  ( commonly  called  the 
Spots )  to  be  as  our  Ocean ,  Seas,  Lakes,  and  Rivers. 

From  what  hath  hitherto  been  (aid,  we  may  probably  infer.  That  the  Moon  is  com- 
pofed  of / olid  and  liquid  Parts,  as  is  our  Terraqueous  Globe,  which  we  inhabit.  And 
although  mod  AJtronomers,  as  well  Ancient  as  Modern,  conceive  the  Moon  to  be, 
as  it  were,  another  Earth ;  yet  we  are  not  to  imagine,  that  it  iscompofed  of  the 
fame  Sand,  Clay,  Stones,  &c.  as  this  Terre/irial  Globe  is ;  or  that  the  Lunary  Seas, 
Lakes ,  Pools,  &c.  arc  of  the  fame  PVater  with  our  Seas ,  Lakes,  or  Pools,  but  hap¬ 
pily  of  a  quite  different  Matter,  and  to  us  incomprehenfible :  And  therefore,  as 

to  its  Nature  and  Subjtance,  we  fhall  be  (ilent. - But,  fince  mention  hath  been 

made  of  the  Macula,  or  Spots  in  the  Face  of  the  Moon;_  as  well  fuch  ns  are  ob¬ 
vious  to  the  bare  Eye,  as  thofe  difcernable  by  the  help  of  the  Tellefcope ;  it  will  be 
neceflary  to  fay  fomething  concerning  them. 

4.  Of  the  Macula;,  or  Spots  in  the  MOON. 

The  Macula ,  or  Spots  in  the  Moon  are  diflinguifhed  into  two ;  w.  the  Ancient 
or  Modern. 

1 .  Of  the  Ancient  Macula:,  or  Spots. 

The  Ancient  Macula,  are  thofe  great  and  large  Spots,  at  all  times,  difcernable  by 
the  bare  Eye,  without  the  help  of  a  Telefcope ;  relembling  large  Seas,  Lakes,  &c. 
heretofore  known,  and  taken  notice  of  by  the  Ancients ;  of  which  Plutarch  hath 
written  a  particular  Treatife,  under  the  Title,  Dt  Facie  in  Orbe  Luna ;  tranflated,  and 
Commented  upon  by  Kepler. 

i.  Of  the  New  Macular,  or  Spots. 

The  New  Macula ,  are  thofe  leffer  Spots,  which  are  not  difcernable  by  the  bare  Eye, 
but  require  the  help  of  a  Telefcope;  and  thefe  are  various;  differing  in  Magnitude , 
Figure,  Situation,  Colour,  &c.  obferved,  and  exaXly  deferibed  by  fundry  eminent  Mo¬ 
dern  Aftronomcrs :  Among  whom  Langrenus ,  in  his  Stlenegrapbia,  hath  noted  them 
by  the  Names  of  feveral  Perfbns  eminent  for  their  Dignity  or  Honor,  or  for  their 
Skill  in  the  Mathematicks. 

Hevelius  (as  if  the  Moon  were  another  Earth)  hath  deferibed  them  by  Geographical 
Denominations,  transferring  to  them  the  Names  proper  to  our  Terreltrial  Continents , 
Promontories,  Mountains,  JJlands ,  Seas ,  Lakes,  &c.  of  which  he  hath  in  his  Works  given 
us  a  Map,  and  large  S elenographical  Table  of  thefe  Names,  alphabetically  dilbofed, 
too  large  for  this  place.  He  hath  alfb  another  Scheme  of  the  Full ,  and  feveral  Faces 
of  the  Moon,  with  the  Macula ,  or  Spots,  as  they  appear  to  the  bare  Eye,  but  more 
eminently  by  the  Telefcope.  The  Scheme  whereof  I  have  here  inferted. 


Grimaldus 
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1 I » .j t } s  ;i/.’ !  thelc  M.uuLc  or  Spits,  by  the  N .ti nos  or  Pa  Ions  peculiarly 

.i.  '.iul  »'  o,  or  etui. in  rh|  Smdv  of  Afironuny,  with  a  Sdime  thereof';  and  a 
1 1 :  jo  •  .V  Mi'Hchitinc  ol'  the  Tames  ;  both  which  1  have  tor  brevity  omitted  *  contenting 
my  felt  with  that  of  Iltvelin 

The  Schemes  and  7 abb  here  mentioned,  are  of  great  ufe  and  advantage  to  all 
Students  in  Ajhonomy,  and  neccifery  for  making  their  own  Ob  crv, itiovs,  and  for 
the  better  undei  Handing  of  tnole  made  by  others,. 

y.  Of  the  Diftancc,  Apparent  Diameter,  and  Magnitude  of  the  MOON. 

Concerning  the  Motion  of  the  Moon  (in  this  place)  I  fhall  fay  nothing,  it  being  be- 
fnlcs  the  prelent  pm  pole  ;  but  of  the  Difiance,  Apparent  Diameter,  and  Magnitude  of 
tlie  Moott,  take  thele  following  Tables,  according  to  lcver.il  Authors. 


I A  TABLE  of  the  Moon’/  Diflance  from 
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As  to  the  Apparent  Diameter  of  the  Moon,  the  following  Table  will  fliew  the  Opi¬ 
nions  of  leveral  slfirwumers,  Ancient  and  Modern, concerning  the  lame. 


A  Syno  pfis  of  the  Apparent  Diameters  of  the  MOON. 


A  U  T  11  O  R  S. 

In  Conjunct. 
Oppofit.  and 
(tjnare  A  (pec 

111  Apcgyev.  !n  Pcrigceo. 

Min.  Sec.  M  a.  Sec. 

Ttolem.au,  in  ^ 

\d  and  6' 
;□ 

31  . .  ?  >)  ’’  1  > 

>; _  \\5 _ •  6 

sllbitfigksuis,  m 

\d  and  6' 

W . 35  .  ....  ’r°, 

Alphonjits  and  Tttrbaccus,  in  \d  ami  o; 
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’InConjund. 

A  U  T  11  O  11  S.  'Oppolit.  and 

tlquare  Alp 

Copernicus,  Reinholdus,  and  Somc-yicf  and  0 

time  Magmas,  in  _ _ 

Magmas,  in  Supplimeii.  to  Ephcw.  in/f  and  A 
tiavius  and  Ilertgomus,  in  j  <  and  d‘ 

Ill  Apogeco.  Ill  Pcrigtco. 

Min.  Sec  Mm.  See. 

30  0035  38 

18  45  36  44 

30  3034  40  J 

30  ’  0036  8 

I Tycho,  Origanus ,  and  Mulerius,  in^ 

(/ 

6' 

□ 

25  3628  481 

32  0036  00 

32  3136  00 

Longomontanns,  ill 

<f  anil  6* 

32  034  0 

Keplerus  m  Ephem.  in 

d  and  6’ 

30  034  10 

In  Epic  &  Tab.  Rudolph,  ill 

j  and  6" 

30  0  32  ~ 44 

Lausbergins ,  in 

J  ;  an  d  6' 

i  30  03^  38 

Pet.  Uajjendus,  in 

d  and  6; 

[26  3631  '  6 

Afina,  Hulialdus ,  in  *j 

d  and  0 

31  1034  0 

29  5636  4 

Got.Vendclinusl  .  T 

\Scd.  in  Vertices  l _ _ 

8  and  8 
d  and  6' 

28  40  32  42 

29  1033  18 

\ Kircherus,  in  __  _ 

d  and  6' 

29  22|34  40 

in  | 

d  and  6' 
1 

28  oa33  30 

27  oo|3S  6 

From  the  Diflanccs  and  Apparent  Diameters  of  the  Moon  already  given,  t\\c  Mag¬ 
nitude  thereof  may  be  deduced  ;  which  ( without  Calculating)  is  exhibited  in  the  fol¬ 
lowing  Table ;  according  to  the  Opinions  of  fcvcral  Authors. 


STABLE  of  the  Magnitude  of  the  Moon,  compareduutb  that  of  tie 
Earth  and  Sun; 

The  true  Diani. 

of  the  >  and  ©,  • 

unto  thatof  the  The  Solidity  of  the  Moon 

-  j  Earth;  the  Ear.  to  the 

According  to  .  riippos»d  to  bc 

joo.  Earth.  [  Sun. 


,  a  ,  5 more  than  31.5°  100 

Anarch,,, ^lc(s  tllan  , 9.8010c 

1  Ttolematus  100 

Copernicus  2,8.  $2  loo 

Mcefilinus  100 

Tycho  19-16  100 

\Longomont anus  26. S4  loo 

! Kepler  '  2^.70  ior  I 

J l.ausbergius  18.00  loo 

Mai  Jus  V/.91  100 

Ven Jc linns  16.62  loo 6 

Kircherus  2-9-43  Io: 

SchyrLem  28.421001 

Ricvol,,,.  ...  ‘7-50!  1 00? 


As  To  As 

To 

i  16.00I1 

5832 

i  32.00  1 

•  8000 

r  40.00  1 

6648 

1  42.87  1 

6999.02 

1  44.00  r 

7300 

h  41.91  r 

5848 

)  i  fi.  2  1 

10000 

)i  59.00  1 

20467 i 

1 1  45-5H 

19770 

3 1  45.98  i 

15765.33 

D  1  53.00  1 

13833632 

D  I  4O.OO  I 

5600 

7  I  42.96  1 

42875 

5  1  55.00  1 

2123000 
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III.  Of  M  E  R  CUR  Y. 
i .  of  its  Place. 

,  .  1  ■  vnirvrle  about  the  Sun,  as  the  Centre  of  its  Motion, 

T,Iis  Tmc,ci  J  '  „ve  ?,  1  fomet  mes  bene. tl.  the  to, ;  .iml  fometm.es 

I  running  fomet.mts  above.  ' :w,.c„  Vtmt  am|  Mmury  .ire  in  their 

higher,  amUometimes  '  Mtrcmy  js  below  I'tmn ;  but  when  in  their  Periy/t, 

JpW«,  and  above  the  to,  then iM mun '  «  .  A,f  ’  whcn  ,,„m  ls  in  her  4*. 

and  beneath  the  to,  t ^  ‘  hen  is  he  bcneaVl,  ••  When  ifer 

in  Ws  then  is  he  above  as  by  the  « 

Syjfttn  doth  plainly  appear.  ,  of  in  Figure. 

T  ,  ✓  aa  /itUoryint  if /ill  v  buD  P/jy/zcrf/  Orbicular,  or  Rc«W,  rifing  here  and  there 

JSKK  <lo=s  this  our  Ear,/./,  C«t,  being  alfo  like  it 
with  cxti  acting  «'  5r«k  illumination  from  thc5»»;  whence  at  fcvcral  times  it  is 

Opsstsly,  and  1  B  ^ ,  j  „„ceI ..  m  its  greateft  digrcffion  from  the  to, 
t  d^fimto  two  parts  in  the  middle ,  but  when 
c  *  i  m  m  Onnolition  with  the  Sun,  lie  appears  in  a  Figuichkc  that  of 
jteKft/Thurc  arclikewifc  (by  help  of  good  Te/efopc,)  °b,ci  vcd  in 

II  |  cnnt(  (ucccnivelv  following  one  another ;  Ionic  Light,  ionic  Duskijh ,  which 

ni  Z  re  by  Edtm)  conee.ved  to  be  the  laid  len, /trial  and  parts 

JlZZnmdalie,  illuminated  by  the  to;  the  Dusky  ones  to  be  the  W ,  or 
Watery  Darts  thereof,  which  by  their  fucccflivc  motion  likewiie  evince,  mat  he  hath  a 
tetugmousR.Mn.ti  about  its  own  Am  ;  winch  (as  Reaffirms)  ts  determined  noth- 
in  the  fpace  of  about  fix  hours. 

Of  Lis  Diftance /row  the  Earth. 

As  to  his  Difime  from  the  Earth,  according  to  Tycho  he  is  diftant 
C Leafi  Diftance 

But  according  to  Rtcciolus ,  he  is  diftant 

in  hisf/Utan DtfaMe"  '  «057^  Scmidiainctcrs  of  the  Earth. 

/Leafi  Difiance  514bj 

4.  Of  his  Magnitude. 

Its  Apparent  Diamstsr,  in  its  mean  d, ftat.ee,  (according  toTycbo)  is  computed  to  be 
*  min.  1  o  (ccoimIs  ;  but  by  Rtcciolus, 

JGreatefi  Difiance  only  9  ^Seconds. 
m  ltslLeafi  Di  fiance  M  J 

Itstru ^Magnitude,  according  to  Ricciolus  ffuppofing 
fnre  exorefied  and  its  Diameter  to  contain  one  fourth  part  ot  the  Laitns  Diameter, 

L  coiXkd  Vo  be  lets  than  the  Earths  Body  by  one 

to  the  Meafo.es  of  Kepler,  its  Diameter  may  be  it-ckonul  to  contain  ?77 
Miles-,  the  Solidity  of  its  Body  about  m»9M  cubical  Italian  Miles. 

IV.  O/VENUS. 

np  HE  prmcip.il  Remarks  of  this  i/fc/fc»«i  Vianet,  made  by  the  Ancients,  were 

litft^theySed  her  fomc.in.es  to  precede  the  to,  rifin^m  the  « 
before  him;  (bmetimes  to  follow  the  Sun,  letting  in  the )  Evening ■  .  diftance  of 

be  in  Conjunction  with  the  Sun,  at  other  times  receding  from  him,  to  the  d.ltancc 

48&condly,  they  ohferved  her  likewiie  to  differ  in  Mapsstnde,  appearing 
greater,  Ibnietimes  lefs ,  and  fometunes  in  a  mean  ox  middle  A  ag  w  ,  .  a\ 

concluded  her  to  approach  (bmetimes  nearer  to  the  Earth ,  and  .  £  1 

Other  times  to  be  farther  from  it,  and  to  be  in  Apogeo.  Third  Ifr 
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Thirdly,  As  to  her  Rifing  and  Setting J  they  obleived  that  (he  was  never  to  be  16 
remote  from  the  Sun,  as  that  (he  ever  let  Cojmicallv,  or  mid  Achnmically. 

Bolides  tliele  Objcrv.it  ions  ol  the  Ancients,  the  Modern  Afionomers ,  by  help /of  the 
7i Icfcopc,  have  noted  levei  al  other  lignal  Pha-mmena ;  as,  that  ihc  is  liable  to  the  lame 
v  j-ry  of  ( Ib.mcret  ns  the  Mo  n,  fometunes  alinoft  Full,  at  other  times  Gibbous,  and 
now  and  then  Il.med,  as  well  when  (lie  is  Vefpertiue  as  Mitutinc  ;  mamfefted  by  the 
various  Oblcr various  of  Galt  l coo,  Schinerus,  Kepler ,  Gaffendm,  and  Hevehtts.  She  is 
loinetime.  likewiie  I  *cn  by  Day,  at  which  times  her  true  Figure  is  belf  to  be  dilcerned. 

Hut  the  rareft  and  moll:  lign.il  Vhxnowcmn  of  Fcnus,  is  when  Ihe  hath  greateft  Lati¬ 
tude  near  her  low  el  I  Cmj  null  ion  with  the  Sun ;  tor  then  being  feen  by  a  good  Tele- 
tc0ne,  lbe  appeals  Ilorutd,  and  as  big  as  the  New  Ah, on  to  the  baie  Eye. 

Of  the  S  irttcl  tire.  Nature,  and  Sub  fiance  of  this  Vianet  from  the  TLcnomcna  already 
recited;  it  may  l-e  concluded  that  it  is  an  Opatont  Body,  and  hath  its  Light  from  the 
Sim;  that  it  \  .  Spbirt  al,  bccuulc  it  is  Spherically  illuminated;  that  it  is  of  dfolid  and 
([■nfijlcut  lubllaric,  in  regard  it  is  not  dillipated  or  dillolved,  t  though  carried  in  a  rapid 
Courlb  through  the  liquid  t /Ether)  It  is  ol  a  rough  and  uneven  Superficies,  in  regard 
it  is  rcprclented  to  be  Inch  by  the  Telefcope,  and  otherwile  could  not  in  (uch  abun¬ 
dance  relied  the  Sun*  Light  upon  the  Earth.  That  Bodies  objeded  to  its  Rays  are 
fccMi  to  calf  a  Shadow,  it  is  made  up  of  (olid  and  liquid  Matter,  as  is  our  Terra- 
qiitcus  Globe ;  and  it  is  finmd  to  have  a  Vertiginous  Motion  about  its  own  Axis  and  Cen¬ 
tre,  which  it  com  pleats  m  the  fiiacc  of  Fourteen  Hours. 

As  to  its  Apparent  and  'True  Diameter,  its  Solidity,  and  VrOportion  to  the  nody  or  the 
Earth,  as  alii)  its  Dt fiance  from  thence,  Authors  do  extremely  vary;  wherefore,  ac¬ 
cording  to  Riccioh/i,  ,  ,  c  i 

The  Apparmt  Diameter  of  Venus  in  its  greatefl  Diftance  from  the  Earth  is  3;  seconds, 

;o  Thirds  ;  in  its  mean  Diftance  1  Minute,  44  Seconds,  11  Thirds;  and  111  its  leafi 
Diftance  4  Minutes,  and  S  Seconds.  .  c  , 

Ilf.  True  Diameter  contains  of  the  Earth’s  Diameter  1 .01  5 . - Its  Circumference  ot  the 

Earth’s  Diameter  ;/>. - 'Flic  Area  of  its  greateft  Circle  contains  Square  Diameters 

of  the  Earth  1.004.  Its  Convex  Superficies  contains  Square  Diameters  4.014.— Ihe 
Bidy  of  Venus  contains  that  of  the  Earth  r.$. —  Its  Difiance  from  the  Eaith  when 

frcatejl  12919.  —  In  its  Mean  Difiance  75^°- - 1*1  *ts  Eeafi  Diftance  2.141  Semidiame- 

lers-of  the  Earth. 

V.  Of  MAR  S. 

TIIis  Planet  is  ohferved  to  move  in  a  large  Orbit  about  the  Sun,  as  the  Centre  of  its 
Motion;  m  which  Circle  or  Orbit  he  includes  the  Earth  with  the  Moon ,  Mercury , 
and  Venus,  and  takes  up  a  great  part  of  Solar  Region;  and  when  in  his  Pengcum,  be¬ 
comes  nearer  to  the  Earth  than  the  Sun ;  its  Varallax  at  that  time  being  greater  than  the 
Sun's  •  and  by  the  notable  increale  of'  his  Eight,  he  is  (bmetimes  taken  for  a  Comet. 

As’to  his  Figure,  it  is  Spherical ,  and  is  obleived  by  Kepler ,  when  in  Square  with  the 
Sun  to  ho  Dichotomous,  or  bild/lcd  ;  at  other'  times,  between  its  Square  and  Oppofition 
to  the  Sun  to  be  Gibbous,  and  (as  Rhetta  affirms)  rarely  to  be  feen  perfectly  Round. 
Hivclais  denies  that  it  can  ever  be  (eon  Horned.  Font  anus  reprefents  it  in  a  Round  Figure , 
with  a  lUark  Spot  in  the  middle.  Father  Sirfalis,  the  Jcfiiite,  at  Naples  beheld  him  al- 
mod  Round  with  two  Spots  beneath  the  middle  of  his  Globe.  But  Riccsolus  is  or  opinion, 
tl  l(  ,1  her dill d  be  (ecu  in  Omjumftion  with  the  Sun,  we  might  ditccrn  him.  to  be 
llrr.J  From  1heieleve1.il  Vhafes  of  his  Dichotomy  and  Gsbbofity,  Aftronomers  argue 
his  Eight  to  bodeiivedl.o.n  the  as  that  of  the  Moon 
A  .  to  the  Strii.iurc  and  Nature  of  this  Planer,  it  is,  as  the  reft,  Solid  Aim  Liquid ;  the 
l  mu  is  (ii  'i'tilc.l,  by  Kirchertis,  to  conlift  of  a  fuliginous  Subftance,  like  that  of 
Si;!  duir  Ariniui,  1.1  Orpimcnt,  hard  and  mcoinbuftible,  evaporating  malignant  and 
dclbu  bve  Cualntcs,  Ivve.umg  out  in  great  plenty  a  bituminous  Matter.  Its  Liquid 
Pans  he  imapm,  to  o.nlift  ol'.i  lofc  and  clammy  Subftance,  like  melted  Pitch  imxd 
with  Sulphur.*  He  hatha  vertiginous  Motion  about  his  own  Centre,  which,  according 
to  IVcita,  is  compleated  111  the  Ipaccof  45  hours  6  minutes. 

It.  Sop  ;t eat  Diameter  (according  to  Ricciolus )  being  ill  its  great efi  Diftance  from 
the  F..ui)j  10  6  Tlnnls :  la  its  mean  Diftance  11  Seconds:  And  in  its  leafi 

Dif.’.nce  1  Alnu  te,  Seconds. 

1 , ise  •  'I'M,,,  ter  contains  of  the  Earth's  Diameter  0.051  pares :  The  Solidity  ot  his 
Body,  tire  Haiti-.-.  Pcdy  0.01 
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Its  (ircMtff  Diflance  From  the  Centre  of  the  Earth,  is  by  Ricao'.m,  computed  to  he 
iroo^  Semidiamiters  of  the  Earth  :  lt->  mean  Dillancc  11002:  And  its  leaf  Diftance 
1171  Semniiametors. 

VI.  Of  JU  PITH  II. 


THIS  beneficent  Vianet  is  earned  in  an  Orbit  above  Man-,  as  is  manifeft  in  the 
mutual  Conjunctions  of  thole  j’kn,  at  which  time  he  is  obfeured  and  hidden 
from  our  light  by  the  Interpolition  of  Mars ;  as  the  Sun  (in  an  Echpfc)  is  by  the 

^jK/Maffirms,  that  hcoWeivod.7«/,i,fr  to  ^  invefled  round  with  a  vapid  Atmofphere. 
And  Band.tus  reports  that  in  Anno  ,64V  he  oblerved  the  edges  of  Jupiter  s  Globe  to 
be  very  rough  and  uneven,  liling  with  rumors  like  Hills  and  Mountains,  and  difco- 
vc red  in  his  Body  two  final]  Macul.c  or  Spots,  and  two  great  ones  like  hollow  Caverns, 
one  round,  the  other  oval,  being  m  length  about  the  (eventh  part  of  its  Diameter. 
Hevchns  likewife  affirms,  that  the  Face  of  Jupiter  is  variegated  with  Macula  or  Spots , 
in  a  manner,  like  that  of  the  Moon,  and  rugged,  with  uneven  Swellings  and  Asperi¬ 
ties  as  that  is.  But  leaving  thefe  to  farther  Jilcovei  v,  1  lhall  only  take  notice  ot  the 
more  ordinary  Vlnemmiena  m.inifd  fed  bv  frequent  Ob  ,er  vat  tons',  and  thole  are, 
luff,  Certain  Fajt.v,  or  Holts,  girdling,  as  it  were,  theDilqueof  Jupiter ;  whither 
eminent  parts  of  his  Bo.lv,  like  Ridges or  rather  hollow  Tuitows  or  Trenches,  is  un¬ 
certain.  'Thefe  are  (aid  to  be  f  1 ;  1 1  dilcovered  at  Staples,  by  Jo*  Bapttjha  /uppus,  and 
Daniel  iiartolns,  Jelintcs  there ;  and  lince  by  Fontana,  Grimaldi,  Ricaolm,  and  others. 
They  appear  lometimcs  Three,  (ometunes  Two,  at  other  times  fingle,  and  bordered 
fometimes  with  the  two  other  (mailer  Weirs,  ami  at  other  times  but  with  one  of  them. 
They  are  now  and  then  behold  in  the  middle  of  his  Dilque,  now  above  it,  at  other 
times  below  it,  not  always  ftrcight,  but  fometimes  crooked  and  bending;  their  Con¬ 
vexities  appearing  fometimes  turned  upwards,  fometimes  downwards;  which  are  evi¬ 
dent  Marks  of  die  vertiginous  Motion,  or  Rotation  of  that  Planet  about  its  Centre. 
Thefe  fometimes  ceafc  to  appear,  and  therefore  being  at  fuch  times  obferved  by  GaJ- 
ftntlus ,  he  feems  to  lufpeft  thole  Phenomena. 

Secondly  his  Satellites,  being  Pour  Stars,  fo  called,  moving  about  the  Body  of  Jupi¬ 
ter,  as  his  Guards.  Thcle  were  hi  ft  obferved  in  Italy,  by  GaltLco  in  the  year  1610.  In 
Germany  by  Simon  Manns,  by  help  ofthe  Telcftupe ;  without  which,  by  rcafon  of  Jupi¬ 
ter's  Splendor,  and  their  1  mail  diftance  from  him  (none  of  them  being  above  12  deg. 
from  his  Body]  they  arc  not  to  be  difeerned,  and  therefore  altogether  unknown  to  the 
Ancients.  The  number  of  thefe  have  been  quellioned  by  fbme  Aftronomers,  Rheita 
affirming  them  to  be  no  lefs  than  Nine.  Jo.  Bapujla  /aippi/s  affirms  he  oblerved  in  the 
Year  1644.  no  Ids  than  Twelve  Idler  Stars  moving  about  Jupiter.  But  the  number  of 
pour  only  is  by  GaJJendm,  Hevehus,  ami  Emcentius  Remans ;  who  for  'len  Years  toge¬ 
ther  molt  diligently  obferved  them.  Thefe  Tour  Stars  were  by  GahLeus,  their  firft 
Difcoverer,  called  Sidera  Mediates.  The  lull  next  the  Body  ot  Jupiter,  he  called 
Cofmns  Minor ;  the  next  (' or  feninttmus)  Cbfmtis  Major;  the  third  (or  penextimus) 
Marta  Medic ata ;  the  fourth,  or  outermolt,  he :  called  Katharina  Mcdtc<ca.  Authors 
fince,  have  given  other  Names  to  thefe  Satellites,  winch  I  here  omit,  reftmg  latisiied 
with  thedormcr,  and  lhall  exhibit  unto  you,  according  to  the  Oblei  vations  of  facial 
Authors :  1 .  Their  DigreJJions  from  the  Body  of  Jupiter :  2.  Their  periodical  Revolutions : 
3.  '.Their  diurnal  and  horary  Motions. 


A  T  ABLE  of  the  Satellites  great  Jl  Digreffion  from 
of  Jupiter,  m  Semidiamitcrs  of  the  fame,  according  1 
Authors. 

the  Body 

0  feveral 

Satellites. 

I. 

IT  111. 

IV. 

A  U  T  I  I  O  R  S. 

Sem.  Mt 

Sem.  Mi.  Sem.  Mi. 

Sem.  Mi. 

GahLeus 

Sim.  Marius 

Rheita 

Eendehnus 

Hodterna 

3  0 

3  0 

3  0 

3  0 

3  30 

5  0  8  0 

5  08  0 

4  06  0 

5  08  0 

5  309  o1 

12  0 

13  0 

[O  0 

14  0 
.14  ;o 

A  TABLE 


Of 

The 

According  to 

Diurnal 

De.  Min.  Se. 

Horary. 

De.  Min.  Sec. 

I 

GahLeus 

Manus 

Hodterna 

_ _ _  1  _ _  _ _ _ 

103  25  00 
203  23  44 

8  29  Cir  ester 

8  18  30 

8  28  19 J 

II 

Galilatts 

Marins 

Ilodterna 

IOI  17  21 

ioi  17  n 

4  1 3  fere 

4  13  00 

4  M  1? 

III 

1 

Galilatn 
•  Marius 
|  Hodterna 

S®  14  57 

J®  13  32 

2  6  circiter 

26  30 

*  5  34 

IV 

■  GahLeus 

Marius 

1  Hodterna 

I  *9  3i 

1  2  1  18  48 

- - - tr-lLlT; — 

0  54  30 

0  53  30 

0  53  4* 

As  to  the  Great efi  Diflance  of  Jupiter  from  the  Earth,  the  fame  is  computed  by  Ric- 

u  *  1,1  irs  Circatoft  Difianco  to  bo  47552  Semidiameters  of  the  Earth.  - In  its 

Mean  Diftance  3650;  Semidiameters ;  - And  in  its  Leaft  Diftance  26441  Terre - 

linal  Scmidi, meters. 
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Dimeter  of  Jti/ntcr  when  leaft,  in  Apcgeo. ,  ?8  Seconds  i  8 Thi, ds.~ 
When  in  its  Mean  diftance  from  the  Earth 49  bccomis,  46 Thirds.  W  -  0:.atdi, 

in  its  *0f  ‘ ^aEau^  Diamctir  8.80  —  Its  Circumference  *7/,: 

Its7t<ie  ,  _ 'flic  /Irrtfof  its Cremcfi  Circle,  64  Square  Diameter  t  ,,t 

itfts:v4V  i  «*  “  **•  Ti*  ^ 

of  its  Body,  contains  that  of  |  be  concluded  (with  the  rcfl  oFthcJ  ’Janets) 

As  to  the  Strullure  of  '  ?  l  J„u!  Pam-  and  that  it  is  a  Body,  thong).  Phytic., Ily 
to  be  conpofed  o  o  i  «  .  .  .  ,nvcftcd  with  a  vapid  Atmofphere ;  carried  abo;  c 

rotn''^  1™ K  /niW  (according  to  Wn  , ,  day, 
“o  ho,!’,,  Minute  ami if  Seconds;  and  that  its  7jm<  or Belt. ,  ate  SM  parts,  Ids 
capable  of  Light  than  the  reft  of  its  Solul  or  Liquid  pans  ate. 

VII.  Of  SATURN, 

S,  ,  if  ,11  ti.„  Primary  PI, men  hitherto  dilcovercd,  the  moth 

A, urn,  the  highcIta.J  of  aUdW  £  7  „  ,he  ,.c|t  but  |>en0.ltlt  lh,  ,.w 

remote  from  he  fcani  <  11  ?  ^  all  tire  Plauett)  the  Leaf,  and  a  man- 

Star, ;  as  ,s  “ of  the  Fixed  or  Branch  Star,,  that  afthrd 
',0  the0obfe?vinq  Eye  (by  means  of  the  Tcdefeepe)  Inch  itrange  and  admirable  PLcncm,. 
2  The  chief  and  moft  worthy  of  Note  are  thele  three following. 

14ft,  That  he  appears  Culled  about,  with  a  certain  Pu(aa  or  /.cue ;  or  rather  cm 
compafled  about  with  an  Armilla,  or  Ring  or  Fignc.  ...  ,  „  •  ,  c  ... 

Secondly,  That  he  hathl’everal  LunuU,  or  leder  llanets,  like  the  Jovial  Sat  dues, 

That  fere  appears  varioully,  and  incredibly  MW.  being  fonus 
times  beheld  Solitary,  in  a  Round  form  :  At  other  times  reprelented  with  two  Rmidle, 
adhering  to  each  fide  ;  which  again  alter  their  !•<£««,  ami  appeal  like  certam  AnJ* or 

"Touching  the  Strullure,  Nature,  and  S, Manet tof This  Vianet,  it  may  he  probably 
concluded:  Full,  T  hat  it  is  compoied  t.v  So  ldo  &  Liquid,  of  a  Plumbeous  or  I.e.v 
S°  Vwnnrrn  l  PoUm*  •  Th  u  it  is  Spherical,  but  withal,  full  of  uneven  Alpenties.  - 
S  coIr  T  a  it  an’  Ofal.  Holy,  and'dluminated  ai  and  although* 

seconai),  1  ,  J  t  1S  not  fuffiaent  to  give  a  icquihte  Lultrc,  to  lo 

C>«t^nd‘foRVr»S  a'/W/,’  and  therefore  mult  needs  receive  its  light  from  Ionic  o- 

ft, ei  Fountain, - Thirdly,  That  his  Satellttet  have  their  proper  l  ight  and  thereby 

admimfte  (uppliesto  that  of  their  Prince.  —  Fourthly,  Ih.it  he  hath  a  Cyrattm  about 
its  I,  Centrl  and  Ax„  ;  compleated  (according  to  Rhettu)  m  a,  days,  ,o  hours, 

'  Hi"  Ddtance  from  the  Earth  is  by  Afirommert  varioiilly  computed ;  but  (according 
toRM t^Createfi  d, fiance  he  rs  found  to  <WU»t  fioin  the  („■»  «  of  ft« 
Earth  90155  Semidiamctert  thereof:  —  In  Ins  Mean  D, fiance  ,;o.ro  And  m 

^^^a^^pwhen  leafi  * 

Concord,  is  44  Seconds.  When  in  his  Mean  Defiance  from  the  Earth  5 ,  .Vumds 
•Ami  when  Ccatefi,  in  his  Perigee,  one  Minute  li  Seconds. 

Ilis  True  Diameter,  with  his  Concomctants,  contains  ol  the  I.atth  •  - 

His  Body  contains  that  of  the  Earth's  Body  891  tunes. 
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VIII.  <9/  Comets  and  Fiery  Meteors. 

Comets  and  Fiery  Meteors  arc  generated  either  in  the  Upper ,  Lower  or  Middle  Report 
of  the  Air,  and  thole  that  are  generated  in 

SUpper  a  f  Fax,  Ignis  perpendicular  is  ,  Bolts  ,  Capra  fal- 

/  Rep- N  tans.  Scintilla  Volantes  Trabo,  &c. 

Middle  >6?;,  A  Stella  * c  a  dens ,  I.ancea  ardens,  Fulmen ,  fkc. 

(are  j  Draco  volans.  Ignis  fat  tins,  Ignis  lambens,  Si- 
1,  ower  )  (  das  Helena ,  Caftor  &  Pollux :  ...  • 

All  which  ariie  from  Vapours  and  Exhalations,  which  the  Earth  continually  expires 
and  ditfules  round  about  through  its  ambient  Atmofphere . 

1.  Of  Cornets. 

Concerning  the  Matter,  Place,  and  efficient  Caufc  of  Comets ,  Afrcnomers^  and 
Vbilofophers,  both  Ancient  and  Modern,  do  much  dilfer  in  their  Opinions:  borne 
will  have  them  not  to  be  any  thing  real  or  diflind  from  other  pre-exiftent  Cceleltial 
Bodies ;  but  rather  a  mere  appearance,  made  by  the  Reflexion,  or  Rerradtion  or  cne 

Sl> Others  arc  of  Opinion  that  they  are  Fiery  Meteors,  generated  of  copious  exhalations 
from  the  Earth  and  Sea ,  and  elevated  to  the  Supreme  Region  of  the  Air,  and  hurried 
about  by  the  fvvift  Motion  of  the  Primitm  Mobile,  and  take  Fire,  and  lau  as  long  as 
the  Sulphury jUndious,  fat  Matter,  of  which  they  confift,  affords  them  Fuel  to  burn  or 

^Others  again,  arc  of  Opinion  that  Comets ,  if  not  all,  yet  themoft  part,  are  crea¬ 
ted  by  God  of  nothing;  or,  at  leaf!:,  formed  of  fuch  matter  as  beft  plealeth  him  , 
whether  Calefiial  or  Elementary,  and  of  fuch  Shape  Mid  Figure,  as  may  ferveto  tern- 
fie  or  admomfii  Mankind,  and  prelignifie  Calamities  to  enfiie. 

i.  Of  the  Tail,  Train,  or  Buffi  of  Comets. 

Arid  otic,  and  fuefi  as  follow  him,  aflert  the  Bujls  orTrain  ofa  Comet 
Ution  fet  on  Fire,  and  diverfified  according  to  the  diverfe  difpofition  of  the  Matter 

^^^makesThe  #ofa«  to  be  nothing  elfe,  but  the  Rays  of  the5«»tranf- 
mitted  through  \\\q  Semdiapbanous  Head  thereof,  as  it  Were,  through  a  O lobe  or 

G  rrc^o  Brahe  conceives  it  to  be  nothing  elfe  but  the  Beams  of  the  Sun,  penetrating 
the  Head  of  the  Comet,  and  terminated  in  iome  matter  not  altogether  perlpicuous, 
and  refleded  towards  us;  for  he  fuppofes  the  eAEthtr  not  to  be  thoroughly  D,a - 

^Kepler  is  of  Opinion,  that  the  Tail  of  a  Comet  is  only  enligbtnedby  the  5^.®ear"s 
pafltng  through  the  Body  of  the  Comet ,  which  he  imagins  1:0  be  purely  pellucid,  yet 

^Gallilcilsl l  of  Opinion,  that  the  Tail  of  a  Comet  ought  in  its  own  nature  to  be  freight, 
as  being  produced  by  the  Ws  Beams,  but  appears  to  us  to  be  crooked  when  near  he 
Uonzoon,  and  inclined  thereunto,  by  reafon  of  the  llefraftion  of  the  Species  5  or  of  tho 
Vifual  Rays  made  in  the  Spherical  Superficies  of  the  Air,  which  near  the  Earth  is  filled 
with  grofs  Vapours. 

III.  Of  the  Various  Forms  and  Shapes  of  Comets  and  their  Tails. 

From  the  diners  Figures  and  Appearances  ofthcle  Tramw  Bufiiti,  Cornett  are  dr- 
ftingmlhcd  into  lever.il  Kinds  or  Species ;  which  are  reducible  to  thefe  two  Htadt  or 

Clajles ;  viz,.  .  .  . 

I.  Criniti ,  feu  Coman.  2.  Barbats. 


1  Difceus 
U  Pit  he  us 
V  Hippeus 
<(4  Argyrocomiis 
Hircut 


To  the  Se- 
^  cond ,  < 

.  Thefe 


r  6  Lampadiar. 
k  7  Ceratia. 

J8  Acontia. 

'9  Xipbias. 
J10  Lancbites. 
fll  Vern. 
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Book  IV. 

1.  Difceus,  Jive  Difa  furwts  Cometa  :  Is  a  Comet  relembling  in  Sh.ipo  or  Form  a 
round  Di[h  or  Platter :  Among  elide  kind,  the  Chid  of  which  is  called  Rofa,  /fat  Chry- 
feus,  bright  Shining,  and  of  a  Silver  Colour,  mixed  with  Gold  or  Amber  Colour. 
As  Fig.  i.  Thole  of  this  fort,  which  are  not  ablblutely  Round,  relembie  the  Figure  of 
a  Shield,  and  are  accordingly  called  Clypei- formes.  As  lug.  i, 4, 

2.  Pitbtus ,  five  Doli  formis ,  rclembles  the  Form  or  Shape  of  a  Tun  •  of  which  there 
are  divers  kinds;  fome  of  an  Oval  Figure;  lome  like  a  Tun  or  Barrel  let  an  end; 
lome  like  one  inclining,  or  cut  lliorc  off;  others  have  a  Train  or  Bujh  annexed.  As 
lug.  5,6,7. 

3.  Uippet/s,  feu  Equimts,  rclembles  a  Horfes  Main,  not  ajways  of  the  fame  Figure ; 
for  lometimes  it  fpreads  its  Train  from  the  fore-part  or  Front ;  lometimes  from  the 
hinder-part ;  now  of  an  Oval  Figure;  now  like  a  Rhomboides,  and  therefore  it  is  di- 
ffinguimed  into  Equinus  Barb  at  us  ;  Equintit  Angular  is,  five  Quadrangulai  is ;  and  Eqm - 
ms  Elhpticus.  As  Fig.  8, 9,  10. 

4.  Argyrocomm ,  feu  Argent  i  Com  ns :  differing  little  from  that  which  is  called  Rofa: 
Fsg.  1.  But  that  it  is  of  a  IFhiter  Colour;  and  fhines  with  liich  a  dalluig Silver-haired 
Light,  as  it  can  Icarcebe  looked  upon. 

5.  Hire  us,  or  theG^r,  it  is  invironed  with  a  kind  of  Main,  lecmingly  rough  and 
hairy,  by  the  (lender  Fibra  of  its  Beams  or  Rays .  It  is  fometimes  Round  without  apy 
Train  or  Bujh.  As  Ftg.  14, 1 5,  16. 

6.  Lampadias,  five  Lampadi  for  mis,  it  is  a  Comet  relembling  burning  Lamps  or  Tor- 
ches,  and  is  of  leveral  Shapes;  for,  lometimes  it  hath  its  Flame  or  Blave  carried  up- 
wards  like  a  Sword  ;  lometimes  double  or  triple  pointed.  As  Fig.  11,  n,  1 

7.  Ceratix,  or  the  Horned  Comet ,  it  lometimes  appeal's  Bearded,  lometimes  with  a 
Tail  or  Train;  lome  have  the  Figure  of  a  New  Moon :  Thole  that  are  Tailed,  have 
lometimes  a  Crooked  Tad  bending  upwards ;  lometimes  downwards ;  others  have  the 
Tail  of  an  unequal  breadth  and  thicknels  every  way ;  lome  have  their  Bujh  Pointed ; 
others  like  a  Hor  n  or  Trumpet .*  As  Fig.  18,  19,10,11. 

8.  Acontta,  Arc  Comets  farmed  like  a  Dart  or  Javelin,  with  an  oblong,  or  dole 
comprclled  Head,  and  prolix  extenuated  Tail  or  Train.  As  Ftg.  11, 1;,  14. 

9.  Xtphtas,  five  Ettfi-formis ;  a  Comet  relembling  a  Sword ,  the  Head  being  falhion- 
ed  like  to  a  Hilt,  the  Tad  being  Long,  Streight ,  and  Pointed ;  yet  lometimes  bending 
like  to  a  Cirnitar  ;  when  it  is  of  a  Lefler,  and  more  contracted  form,  it  rclembles  a 
Knife  or  Dagger.  As  Fig.  15,  16,  17,  18. 

10.  Lone  bites,  feu  baft#  formis ;  is  a  Comet  relembling  a  Lance,  its  Head  being  of  an 
Elliptical  form,  its  Stream  of  Light  or  Tail  being  very  Long,  Thin  and  Pointed,  As 
Fig.  X9,  *0,31. 

II.  Fern,  feu  Pertica ,  is  a  Comet  almoft  of  the  lame  Species  with  the  former;  lave 
that  the  Head  is  rounder,  and  its  Train  of  Light  Longer,  and  Sharper  Pointed. 

11.  Tetragonias,  five  Jjjuadratui,  is  a  Comet  whole  Head  is  for  the  moll  Part  Qua¬ 
drangular;  it  hath  a  Long  Train,  very  Thick  and  Uniform,  and  is  not  unlike  that  Me¬ 
teor  called  Trabs,  or  a  Fiery  Beam  or  Columb  ;  but  all  thele  will  better  appear  by  the 
leveral  Schemes  or  Figures  of  them  hereunto  annexed :  And  I  fhall  forbear  to  add  thole 
diftin&ions  which  lome  have  given  them  in  reference  to  the  Planets,  they  making 
them  loins  Solar,  others  Lunar,  Mercurial,  Fenertal,  Jovial  and  Saturnine,  nor  of  their 
Magnitudes,  Duration,  Motion ,  Prognofticks,  or  final  Cauftt :  But  give  the  Reader  an 
Hiftoricpl  Ab ft  rati  of  the  Times  of  the  leveral  appearances,  of  Inch  of  TLtyth  fplcil* 
0i&  Aitiigma’s,  $?opofcD  Dp  <#o&,  Dut  ncDcr  to  Dc  rcfoIUeD  Dp  humane  JIDit, 

(as  Rtcsiolus  ingcnuoully  lays  of  them,.)  as  have  appeared  in  the  laft  Century  of  Years 
palf,  viz.,  from  the  Year  1590.  to  this  time  1690.  as  followed*. 

An  Account  of  fucb  Comets  ( or  fplendid  yEnigmaV,  )  as  have  appeared  to 
the  World,  ftnee  Anno  Chrifli  1590,  to  this  time. 

On  the  20th  of  February,  a  Comet  appeared  in  the  Evening,  lading  till  the  5th  of 
March,  between  the  Conlbcllations  of  Andromeda,  and  the  Ram,  and  the  Northern  lujh ; 
its  place  being  in  the  highelt  Heavens,  and  not  nearer  to  the  Earth  th.111  the  Sun:  It 
delcnbed  by  its  Motion,  mi  Arch  of  a  Great  Ctrclc,  and  mea  lured  iu  its  Coui  lc  one 
fourth  pare  ol  the  Hemifphere :  Its  Head  (mail,  Shining  with  a  P.Ue  and  Oblcure  Light, 
at  the  fiilt  biggellt,  but  afterwards  not  exceeding  5  minutes  in  Diameter,  and  hie* 
celltvoly  dim mifhing  both  in  Magnitude  and  Light  •  It  call  forth  lome  linall  Rays, 
both  thin  and  rare  ;  and  extended  towards  that  part  of  the  Heavens  oppobte  to  the 
Sun  :  As  in  Figure  42,  On 
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On  the  t  otli  of  July  before  Sun  Rijing,  a  Comet  appeared,  which  lafted  till  the  2 1  til.  I  59;. 
of  Auguft  in  the  Solftitial  Colure,  Sign  Cancer :  In  its  Motion  it  went  from  the  Tropick 
of  Cancer  to  the  Artlick  Circle ,  contrary  to  the  Scries  of  the  Signs,  viz,.  from  Cancer  to 
Gemini  and  Taurus,  and  in  Cephetts  it  dif  appeared. 

A  Comet  appeared  on  the  of  July,  in  the  Evening  in  the  North,  among  the  1596- 
Stars  of  Urfa  Major  ;  ill  its  Motion  going  forward  a  little  towards  the  hinder  part  of 
the  Great  Bear ;  io  that  it  ran  through  Cancer,  Leo,  Virgo,  and  at  laft  became  Stationa¬ 
ry  as  to  Longitude ,  declining  itsCourle  to  the  fourth  deg.  of  Virgo:  It  was  of  the  Co¬ 
lour  of  Saturn ,  its  Tail  ftretching  to  the  part  oppofed  to  the  Sun,  towards  the  Vole  of 
the  Ecliptick,  yet  with  fome  little  deviation. 

On  the  16th  of  September  in  the  Evening,  about  7  of  the  Clock,  and  from  thence  1607: 
all  night,  till  the  5th  of  November ,  a  Comet  appeared  under  the  Great  Bear ,  a  little 
higher  than  that  Star  which  is  towards  the  Square,  in  the  50th  deg.  of  Leo,  and  in 
36  deg.  of  Northern  Latitude  ;  its  Parallax  found  not  to  exceed  3  min.  and  conic* 

3uently,  its  place  in  the  higheft  Heaven,  or  <.A:.thcr  :  It  moved  in  direft  Motion ,  from 
ie  forcmoft  foot  of  theGroif  Bear  under  its  Belly,  palling  by  the  nudft  of  Bootes,  and 
ftruck  through  the  Serpent,  coming  under  the  Hand  of  Orion,  arrived  at  his  foremolt 
foot,  ami  Bayed  in  his  Leg.  The  Orbit  in  which  it  was  carried,  feemed  to  be  a  Great 
Circle ,  at  laft  extremely  bent  towards  the  Ecliptick.  On  the  goth  of  September  its  di¬ 
urnal  Motion  was  1  3  deg.  but  both  before  and  after,  its  Motion  was  flower;  at  length 
Retrograde  and  Stationary  as  to  Longitude .  Its  Head  was  not  of  an  equal  or  even  round- 
nels,  but  here  and  there  exuberated  :  Its  apparent  Magnitude  greater  than  any  of  the 
Fixed  Stars ,  or  even  that  of  Jupiter  :  Its  Light  Weak,  Pale,  and  Waterilh,  like  that 
of  the  Moon  when  near  the  Shadow  of  the  Earth,  towards  its  end  diininilhing  more 
and  more:  Its  Tail  was  lomething  Long  and  Thick,  projefted  with  fome  little  devia¬ 
tion,  againft  that  part  of  the  Heavens  oppolite  to  the  Sun :  Vendelinm  faw  it  like  a 
flaming  Lance  or  Sword,  7  deg.  in  length. 

The  fil  l!  Comet  appeared  upon  the  2  5th  of  Auguft  at  3  of  the  Clock  in  the  Morn- 1618. 
ing,  and  lafted  till  the  25  th  ot  September  ;  it  appeared  a  little  beneath  the  fore  Foot  of 
Urfa  Major,  inclining  towards  the  Head  of  Leo ,  in  the  10th  deg.  of  that  Sign,  and  in 
ndeg.  of  North  Latitude  ;  oil  the  id.  of  September  it  proceeded  in  Motion  Retrograde, 
ill  antecedence  of  the  Signs;  afterwards  one  degree  in  itsCourle  more  remifs;  it  ap¬ 
peared  to  be  hairy ;  its  Light  not  clear  Sliining,but  Cloudy  and  duskilh ;  its  Tail  ihort 
and  broad,  Iprcatling  towards  the  IVefl. 

'  The  lecond  Comet  appeared  two  hours  before  the  SunsRi/ing,  whichjaftcd  till  the  l6t& 
i;  of  the  fame  Month,  between  the  Autumnal  Scttion,  and  18th  deg.  of  Libra ;  decli- 
i  rung  from  the  Ecliptick  Southward  1  $  deg.  its  Motion  Retrograde.  Its  Head  was  not 
|  diftin&ly  oblervcd  by  the  Europeans,  by  realbn  of  its  vicinity  to  the  Sun,  but  in  Per/ia 

|  its  Colour  was  found  to  be  like  the  Vapour  of  Flower  of  Brimftonc  fet  on  Fire  :  Its 

Tail  was  like  that  of  the  E fridge  bowed,  in  length  4$  deg.  In  Perfia  it  was  oblervcd  to 
be  like  a  Scymiter ,  or  rather  like  a  Young  Palm  Tree,  whole  top  Bows  bend  but  a 
little. 

On  the  22  and  23  of  November,  a  third  Comet  was  feen  in  the  Morning  before  Sun  i6lS. 
Rifing,  which  lafted  till  the  13th  of  December :  It  took  its  Rife  from  the  Equimttial 
Eajlem  Point ;  us  Motion  was  Northward,  its  Colour  was  like  that  of  Venus,  whole  Mag* 

,  nitude  it  equalled,  if  not  exceeded  ;  it  had  a  long  Main  or  Trcflcs.  * 

Oil  the  24th  of  November,  a  Fourth  Comet  was  feen  in  the  Mot  tling  before  Sun  161S. 
Rifing,  which  lafted  60  days,  viz,,  till  the  24th  of  January  next  following :  O11  the 
29th  of  November,  it  was  feen  between  the  Scales  of  Libra,  more  Eastward  man  a  Line 
drawn  dire&ly  between  the  two  Scales,  and  more  approaching  to  the  NorthernScale  : 

It's  true  place  being  111  the  <Aithcr,  for  at  the  firft  it  was  diftant  from  the  Earth  1 1  of 
its  Semidiameters ;  at  laft  it  was  higher  than  the  Sun  it  lelf;  for  its  Parallax  was  found 
to  be  lels  than  that  of  tho  Sun.  Its  Motion  was  to  the  North ,  with  lome  inclination 
IVeflward,  for  it  palled  by  the  middle  of  Libra,  and  by  Bootes,  and  when  it  had  advan¬ 
ced  fo  far  as  lus  Hoad,  it  lhined  all  Night,  then  proceeded  above  his  IVrift,  and  over 
Urfa  Major ,  its  Motion  becoming  every  day  flower  and  flower.  As  to  its  progrefs  in 
the  Ecliptick,  it  run  from  the  end  of  Scorpio  to  the  middle  of  Cancer,  above  one  third 
part  of  the  Heavens ;  at  firft  Southwards,  at  laft  Northwards :  Its  Colour  was.  Pahfh , 
the  lower  part  of  us  Head  was  perfettly  Round,  the  upper  part  whence  the  Tail  illiied 
was  uneven,  and  as  it  were  indented  ;  Its  Light  languid,  whitifli  and  cloudy,  yet 
fbinctimes  a  little  Twinkling :  I11  the  midft  of  the  Mead  at  the  firft,  was  a  little  Kernel 
j  or  Nucleus ;  afterwards  feparated  into  three  or  more,  and  at  length  parting  into  more, 

I  Nnn  4  leflor 
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r,T  Tuftr*  wit  dillolved*  Its  apparent  as  well  as  true  Magnitude  being  various 
kHer  anil  Ici  er  was  ^1^;r||,;tf1Ic.u))  was  very  narrow  about  the  middle,  and 
and  unconlbnt. .  I  •  *  extended  with  fome  inclination,  now  to  the  South t 

kS  CXtrCT  S  bu  not  preceb  towards  the  Seat :  Through  its  middle,  accord  mg 
nTi™;cbri£  the  P.th  of  a  Tree;  nor  leldom  the  whole  B,lh 
to  .ongi  *  *  ‘  .  kind  ot  Scintillation  and  Fluctuation  ;  its  Head  like  wile  dar- 

inThe  16  dee  O?  North  LatttaJe ;  Its  Motion  was  contrary  to  die  iucccll.oi.  of  the  Signs 
in  the  id  neg.  towards  the  Ecliptick  and  8 pica  Virgtms  :  It  was  (onuhing, 

TZXt  liilficicntly  Uflht  Lid  Splendid :  It.  Tail  was  c 
refted  upwards  towards  thcZafti,  in  length  n  degrees  like  to  a  groom,  conlpicuous 
and  &l  enough,  wl.crc  it  iilued  from  the  Head,  towards  the  hxtrcmuy  more  thus 

’""on  dieiodi  of  Dcumkr,  *w  6  of  the  Clock in  the  Evening,  a Comet  append, 
which  lifted  till tho  loth  ot'  January,  in  the  9th  deg.  of  C tcmim  and  11  deg  of&». 

LanWr,  not  far  from  K«r/,  in  the  Left  Foot  of  Orton,  (o  that  by  its  Situation 
w.tli  the  laid  Star ,  and  another  above  the  Foot  of  Or  ton  mEridanus ,  nmadja  in  a  man¬ 
ner  in  Equilateral  Triangle.  Its  true  place  was  m  the  zAlther,  01  highcft  Heaven,  for 
when  i/was  neared  the  Earth,  its  d.lhncc  then  was  no  Semidsameters  thereof;  us 
Tarallax  at  Hrlt  being  found  to  be  ;i  min.  1 5  (oc.  but  about  the  1 1  of  Ja”™W>  “ "f 
diftant  from  the  Earth  22*09  of  the  Earth  s  Semidiameters ,  its  Tarallax  not  above  9  le- 
conds  and  confequently,  it  was  as  high  as  the  Orb  of  Jupiter.  Its  Motion  was  con- 
ftantly  Retrod  ad?  from  South  to  North,  by  the  Hare,  Foot  of  Orton,  Taunts  to  the _P/o- 
ades  and  from  thence  as  far  as  Perfeus  j  not  directly,  but  obliquely  front  L.  S.  E.  to 
N.  N  W.  in  a  Great  Circle  inclining  to  the  Ecliptick  and  ^ejuator.  At  fuff,  by  us  di- 
lalAfe^compbdngi.  deg.  16  min.  at  lad  10  nm  it  ran  through  m  the  t.me 
nfJtciliirjMnn  tie  dee  <1  min.  parting  beyond  and  bclidc  the  Courfe  of  the  Annual 
nl  h  fi  ft  d.ftintfrom  the  Earth  94  Semidiameters  thereof,  at  lad  7»*  *cs  Head  was 
uind and u«? at  Pull ;  its  I  igl*  P*  and  Oull,  like  that  of  the 
byathmCioud;  in  it  wcre’obfaved  ferenl  Nude,  or  Kernel,,  every 
day  varying  their  Situation  ;  Its  apparent  Magnitude  was  not  always  the  fame,  being 
found  at  fiidl  to  be  lonun.  afterwards  but  ;  nnn.  %°  ton.  Its  Tail  at  the  beginning 
extended  Eastward,  towards  the  part  of  Heaven  oppofed  to  the  Sun  (yet  with  ome 
Imall  deviation)  as  far  as  to  the  Handle  of  Orion’s  Sword,  like  to  a  Sharp  pointed  Cone, 
in  length  7  dee  of  a  Whitilh,  but  fomething  oblcure  Colour,  cading  forth  thin  finall 
SCwhichaboutthe  7th  ^January  it  quite  loft :  Its  Tail  fill  mereafed  in 

Clock,  which  lulled  y,  days,  it  appeared  IiaJlwarJ  beneath  the  ‘ 

FarlesHlead,  and  that  of  the  Ltfjer  Horfe,  111  10  deg.  of  Aquarius,  and  22  deg.  ot 
North  l  atitude ,  in  the  very  v£tber  or  higlied  Heaven,  at  fil'd  aooo,  at  lad  9000  Se' 
midiaineters  of  the  Earth  diftant  from  it,  and  confequently  ('according  to  the  Opinion 
of  Hevets)  higher  Ih an  the  it  fclf.  Its  Courlc  was  from  the  Raft  Weftward 
bv  the  Head  Neck  and  nether  IVm  of  Aqutla,  in  a  Line  almolt  Parallel  to  the  hdtp- 

of  a  Yellowilh  Colour,  clear  and  confpicuous,  in  the  middle  wlicico  ,  at  hi  i  , 
ruddy  Nucleus  or  Kernel,  equal  almod  to  Jupiter,  encoinpafled  with  a  cuum  tli 
and  more  dilute  matter :  Its  Tail  extended  above  6  deg.  in  length  towar< U  e 
thin,  narrower  where  it  joyned  to  the  Head  than  m  its  cxmumty  a:  id  o  ting 
that  part  of  the  Hm«»  oppolue  to  the  Sun,  but  with  lome  kind  «l  at 

Upon  the  i+th  of  December,  a  Cvwer  was  feen  which  laftedalmoft  3  Mo 
firft  in  the  Morning  about  5  of  the  Clock,  afterwards  in  the  ■■men  g,  •  ^ 

of  the  Crow,  in  S  leg.  of  Libra,  and  xx  deg  of  Southern  Latitude,  in  ^ 

.yF.ther,  its  Parallax  at  the  beginning  ,9 Seconds,  mthenud  1,41111.  .  ^ 

,6  min.  lb  that  at  hrft  it  was  g{oo,  then 1000  and  laftlv  >«“?.  .‘.TlS  was 
the  Farth,  diftant  from  the  Tenefrtd  Globe  and  higher  than  Mm, .  It ,  M 0 
Raregraie  from  C orvttt,  by  Hydra,  Argo, ,  the  Great  Dog,  the  Hate  unto  Aue, , 
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w.isnoc  the  Line  of  us  Courfe  c.u  i  yed  altogether  under  that  of  a  Gnat  Circle ,  it  defle- 
^ing  notably  Northward:  It  ran  through  more  than  Five  Signs  of  the  Z odtack,  viz,. 

I  thra,  lrn%o,  Leo,  Cancer,  Gemini,  Taurus,  even  unto  Aries  \  and  in  ref  pod  of  its  Orbit, 
111.1  do* a  Progrefs  of  154  degrees.  Its  Head  was  very  conlpicuous,  in  Colour  foinewlut 
Yellow ;  in  the  midft  whereof  \yas  difeerned  a  clear  liglit,  furrounded  with  another 
more  obfcurc,compofcd  of  fundry  corpufcula,  interfperfed  with  other  more  fiibtilc  mat¬ 
ter  of  a  divers  dcnlity,  meeting  at  firft  with  the  Nuclei,  after  feparating  and  dividing. 

A /t0  its  apparent  Magnitude,  it  exceeded  lix  times  the  Diameter  of  the  Earth  :  Its  Tail 
extended  14  deg.  in  length  Souib-lVefl,  fbmetimes  longer,  fometimes  ilioi  tor.  On  the 
8th  of  December,  it  fpread  its  Rays  upward,  in  manner  ofa  Peacock’s  Tail ;  from  which 
time  after,  it  was  directed  toward  the  Eajt.  All  the  time  of  its  duration,  extending  it 
as  far  as  the  Sign  Gemini ,  toward  that  part  of  the  Heavens  oppofed  to  the  Sun ,  yet 
with  fome  deviation,  now  Northward,  now  Southward:  Towards  its  end  it  was  fom- 
times  quite  loft,  and  then  again  recovered. 

Upon  the  6th  of  April,  half  an  hour  after  One  in  the  Morning,  a  Comet  was  feen, 
which  lallcd  14  days,  in  the  lirefh  of  Vega  jus,  in  15  deg.  of  Pi  fees,  and  17  deg.  of  Nor- 
tbern  Latitude :  Its  Parallax  at  the  beginning  69  Seconds,  which  decrea led  liicceffivc- 
k  to  41  Seconds :  Its  diftancc  from  the  Earth,  at  hrft,  3  000  Semidiameters  of  the  Earthy 
towards  the  End,  5000  of  the  fame  Semidiameters  diftant  from  it,  and  confequcnt- 
ly  60  times  higher  than  the  Moon  at  firft,  and  at  laft  equal  to  the  heighth  of  the  Sun 
itfelf.  Its  Progrefs  was  by  Pegafus ,  under  the  Head  of  Andromeda ,  by  the  Northern 
Fijh,  as  far  as  unto  Aries ;  in  motion  continually  dirceft ;  at  the  beginning^  ran  through 
in  one  day  4  deg.  6  min.  at  laft,  1  deg.  i*  min.  Its  Head  was  Round,  of  a  Yellowilh 
Colour  ;  its  Light  quick  and  bright,  in  the  middle  whereof  was  a  fingle  Nucleus  of  a 
confpicuous  Magnitude,  of  a  Gold  Colour,  cncompaftcdc  qually  about  with  another 
thinner  kind  of  Matter ;  the  apparent  Diameter  of  the  I  lead  was  6  minutes :  Its  Tail 
at  the  beginning  extended  almofl  17  deg.  in  length,  projected  between  the  Mouth 
and  the  foremojt  Foot  of  Pegafits  IVejlward:  Where  it  iilued  from  the  Head,  it  was 
Thick  and  Lucid,  and  of  the  fame  denfe  matter  with  that  of  the  Head ;  but,  towards 
the  End,  it  was  more  thin  and  dilate:  It  ftrctchcd  fometimes  in  length  to  if  degrees, 
Hreaming  towards  the  part  oppofed  to  the  Sun,  with  fome  fhiall  deviation  Southward. 

Upon  the  5th  and  10th  of  March,  about  the  Hrft  hour  of  the  Night,  after  the  Ita¬ 
lian  way  of  account,  a  Comet  was  obferved  by  Signior  Cafjini  at  Bologna  :  The  Head  or 
Body  was  not  feen,  being  hid  under  the  Horizon  ;  but  the  Tail  was  of  a  Stupendous 
length,  being  extended  (as  it  appeared  at  Lisbon  in  Portugal )  over  almofl  the  fourth 
Part  of  the  viliblc  Heaven,  from  Wcjl  to  Fuji,  from  the  IVhale,  through  Eridianus ,  to 
the  Star  which  precedes  the  Ear  of  Lepus,  as  it  was  obferved  at  Bologna  by  Caffim. 

Upon  the  fecond  day  of  March,  a  Comet  firft  appeared,  which  Lifted  till  the  end 
of  April,  and  Iben  both  Morning  and  Evening ,  as  Signior  Cajjini  hath  computed  ;  at 
the  beginning  it  was  between  the  Head  of  Medufa,  and  the  Pleiades ;  afterwards,  hav¬ 
ing  continued  its  Courfe  towards  the  Root  of  the  Southern  Horn  of  Taurus t  and  having 
palled  che  Ecliptick,  went  on  above  the  top  of  Orion  s  Head  to  tne  Via  Lallea.  \is  Mo¬ 
tion  filling  into  a  Line,  little  di lie-ring  from  an  arch  of  a  Great  Circle,  cutting  the  Ec- 
liptick  in  10  dog.  45  min.  of  Gemini ;  its  greateft  Latitude  in  10  deg.  4$  min.  of  Pifces ; 
that  is  between  59  and  40  deg.  Northward ;  the  fame  Circle  cut  the  ^/Equator  ,\t  101  d. 
of  the  Vernal  Seif  ion  Faflward  \  and  lus  greateft  Declination  Northward,  was  deg. 
30  min.  lie  made  about  a  deg.  %z  min.  a  day  in  the  Great  Circle  of  his  apparent  Mo¬ 
tion.  Its  Head  (as  it  was  oblL-rved  with  a  Telefcope  of  1 7  Foot  long)  appeared  alinoft 
Round,  but  well  diftinguifhod  from  the  miftinufs,  which  framed  a  kind  of  a  Cheve- 
lure  wherewith  it  was  cnconipafled ;  and  even  the  middle  was  a  little  confufed,  and 
teemed  to  have  inequalities,  as  are  leen  in  Clouds :  The  Tail  was  almofl  impercepti¬ 
ble,  yet  by  the  Telefcope  it  was  feen  to  turn  oppolitc  to  the  Sun ;  and  appeared  of  the 
length  of  two  Diameters  of  the  Head.  . 

Upon  the  a  1  of  April ,  there  appeared  a  Comet ,  which  rofc  about  1  in  the  Mornings 
near  iV.  E,  by  N.  It  had  a  llioit  Bufliy  Tail,  about  5  deg.  in  length,  pointing  towards 
the  Right  Foot  of  Andromeda.  The  Head  of  the  Comet  was  of  a  Pale  Colour,  and  as 
big  as  a  Star  of  the  Firft  Magnitude :  Its  Longitude  was  in  1 1  deg.  of  Taurus ,  and  in 
18  deg.  of  North  Latitude.  Upon  the  zt,  of  April  it  did  Rife  after  2  in  the  Morning, 
the  Tail  ftieaming  cowards  the  Star  in  the  Knee  of  Cajjiopea,  and  being  in  Longitude  in 
1 5  deg.  of  Taurus,  and  in  1 7  deg.  ot  North  Latitude . 

The  End  of  the  Fuji  Tart  of  Cofmography  Cceleftiah 
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PROOEME. 

of  GEOG^Aip  Hr. 

TH  E  whole  Body  or  Globe  of  the  Earth,  which  me  call  the  Terreftrial  Globe, 
con/i/leth  of  thefi  two  Principal  Parts ,  viz.  Earth  an ,1  Water,  ami  as 
thcPe  two  are  JepMleJ upon  the  Globes  in  Maps,  the  Land  rj  Lorn, led  and  d.jhn- 
Jlhed  from  the  Water  by  an  irregular  Line,  which  rum  turning  and  winding  into 
Wrecks  <>»</  Angles  like  as  the  Shoar  (which  it  repre/enteth)  doth,  and that  part 
efthe  Globe  which  is  inclofed  by  this  Irregular  or  Winding  Line,  is  the  Land,  and 
that  without  it  is  the  Water.  ^  ___ _ 

- - -  ~  Tec t.  i. 

That  the  Terreftrial  Globe  k  Round  and  Spherical. 

the  whole  body  of  the  Terreftrial  Globe,  (confifting  of  Earth  and  Water)  is 
of  Tsphtrical  Form,  may  be  proved  by  divers  found  Rations  urged  by  Geogra¬ 
phers  :  As,  j  Frm  its  Latitude  from  North  to  South. 

That  the  Earth  is  Round  deduced  from  its  Latitude  from  North  to  South  is  thus  pro. 
That  tiic^ros  }  of  pfom  south  to  North ,  he  (hall  per- 

ved:  For,  if  a  Man  ti  ave r to  n  iiomn ^ewthcmfdves  which  before  he  could 

CC1Ver  ^  Me an than  the  Spherical  Convexity,  or 
not  fee ;  which  can  ot|ierwife,  if  the  Earth  were  flat  or  plain,  (as  tome  have 

Swelling  of  the  Erf  •  ..  .  stars  would  appear  to  the  Inhabitants  of  the  Sou- 

fenle  and  realon  altogether  contradicts. 

H  From  it,  Longitude  from  Baft  Weft  :  That  the  Eanh  »  Round,  deduced  from  us 
Longitude  from  Eaft  to  Weft,  way  thus  be  proved. 

^“towards  the  E aft,  four  hours  fooner  dun  at  Spam.m  the  /It//. 

HI.  From  ric  Difference  of  Time,  that  Ecclipfi,  of  the  Sun  and  Moon  Jo  appear  unto 
fever al  Nations  or  Parts  of  the  World. 

Thar  the  Earth  is  Spherical,  deduced  (fom  f 
plainly,  that  Eclipfe s  of  the  Moon  appear  loonu  tothcLafter  ,  )  .  ^ 

/tern  Inhabitants  of  the  World,  as  Ttolomy  reports:  lira  m AM,  »  J 
where  Alexander  overcame  Daws,  the  laft  King  of  the.  Perftt  »  Carthage  at 

an  Echpft  at  the  fifth  hour  of  the  Night;  which  lame  Lchpfe  was  Icon  in  ^rt  &  ^ 
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the  #ond  hour;  --  Alfo  an  Eiltjij&dt  the  Sun  at  Campania  (as  Plmy reports)  was 
lcen  between  8  and  9  in  the  Morning,  which  was  not  ieen  in  Armenia  till  between  io 
and  1 1  of  the  Clock. 

l.  From  the  Eclipfe  of  the  Moon. 

An  E.t  hpfe  of  the  A  loon,  which  is  entiled  by  the  Shadow  of  the  Body  of  the  Earth , 
being  mocrpoled  between  theS//»  and  the  Moon  ;  forafmtichas  this  Shadow  falling  upon 
tin:  Moon ,  doth  to  us  appear  Circular ;  it  is  manifeft  from  Optical  Principles,  that  the 
Earth  t-bs ;ing  the  Body  from  whence  that  Shadow  proccedeth)isalfoa  Spherical  or  Round 
body. 

l.  From  the  Eclipfe  of  the  Sun. 

I.tkcv/ife,  from  the  Echpfes  of  the  Sun,  which  are  cauled  by  the  Interpofition  of  the 
Hof  of  the  Muon,  between  the  Sun  and  thole  places  where  the5«»  appears  Eclipfed ;  I 
j.iy,  it  c  ould  nor  he  determined  when,  and  in  what  place,  Cor  places)  liich  an  Eclipfe 
lliuuld  -appear,  and  where  not,  if  five  form  of  the  Earth  were  not  Orbicular  or  Round. 

IV.  From  the  Rifing  and  Setting  of  the  Sun,  Moon,  and  Stars. 

By  the  Sun,  Moon ,  Planets ,  and  Fixed  Stars ,  Rlfwg,  Setting ,  and  coming  to  the 
Meridian  in  Ionic  places  fooner,  and  in  others  later ,  and  that  in  a  proportion  anfwera- 
ble  to  the  Rounilnefs  of  the  Earth.  As  the  Sun  (and  confequcntly  the  Moon,  a  Star,  or 
planet) i  is  upon  flic  Meridian  at  London,  (boner  by  almoft  four  Hours  than  it  is  at  Vir¬ 
ginia,' New  England ',  and  other  Eaftern  Regions:  And  lo  in  Eaft- India  t  and  other 
Eaflern  Regions the  Sun,  Stars,  &c.  are  fooner  upon  their  Meridian ,  than  upon  ours 
at  Lone,  Ion from  whence  it  is  evident  that  the  Earth  is  Round. 

V.  From  Sailing  or  Travelling  Northward,  or  Southward. 

Firft ,  if  you  travel  from  the  South  towards  the  North ;  you  have  the  Northern  Star 
(or  Vole)  more  elevated  ;  and  the  Southern  Pole  (or  Star)  more  deprefled ;  the  Eleva- 
tim  Northerly ,  inercafing  equally  with  the  DepreJJion  Southerly  ;  and  either  °j  them  pro- 
portional  to  the  Diftance  Sailed  or  Travelled :  The  hke  happeneth  in  Travelling  South¬ 
wards,  you  then  Elevate  the  South  Pole  and  deprefs  the  Northern  Pole  as  much :  - - 

But  if  ag.i  in,  you  Sail  or  Travel  from  Eaft  to  Weft,  or  from  Weft  to  Eaft ,  being  under 
the  North  Pole  (or  in  North  Latitude )  look  what  Elevation  the  North  Pole  hath  at  your 
Setting  out ,  the  fame  it  lhall  have  at  your  Voyage  or  Journeys  end  as  if  you  travel  from 
Undon  where  the  North  Pole  ib  elevated  51  deg.  31  ill.  to  Carleton  Iftand, which  1 is  direft- 
ly  Weft,  Mid  near  ;ooo  Miles  diftant  therefrom  ;  yet,  the  North  Pole  there,  mail  have 
the  fame  elevation  as  it  had  at  London ;  and  confequently,  the  fame  all  the  way  or  your 
Journey  or  Voyage,  which  could  not  pollibly  be,  if  the  Earth  were  of  any  other  form 
than  Round. 

VI.  By  feting  of  a  Ship  under  Sail. 

Suppofe  ft  and  in  g  upon  the  Sea  Shore,  you  fee  a  Ship  far  off  under  Sail,  making  to¬ 
wards  the  Land ;  at  firft,  you  fee  only  the  Top  Sails,  or  higlieft  parts ;  and  withal,  do 
inanifeflly  behold  the  Convex  Superficies  of  the  Sea,  as  it  were  railed,  and  interpo- 
finghcr  ielf  between  our  Sight,  and  the  Hull  (or  lower  parts)  of  the  Ship,  until  She 
approaching  nearer,  and  nearer  (and  that  proportional  to  her  diftance  run)  you,  at 
her  arrival,  (ee  her  whole  Body  (or  Bulk)  which  doth  evidently  demonftrace,  tfie  Sphe¬ 
rical  Roundncjs  of  the  Earth. 

SECT.  II. 

Of  tic  alfurditics  .that  would  follow,  Jhodld  any  other  fhape  than  Roundnefjj, 
be  attributed  to  the  figure  of  the  Earth. 

1.  The  Elevation  of  the  Pole  would  be  the  fame  in  all  parts  of  the  Earth. 

i.  There  would  be  the  lame  face  and  appearance  of  the  Heavens  to  all  Perfons  alike 
wherefoever  inhabiting.  .  , 

The  Sun,  Muon,  and  Stars  would  Rife  Culminate ,  and  Serin  all  places  alike,  and 
at  the  lame  tunc. 

4.  All  Edipfes  would  appear  to  all  People  at  the  fame  hour. 

5.  The  Da)s  and  Ntftjts  would  be  of  the  fame  length  to  all  Inhabitants. 

6.  All  Shades  woui.i  be  every  where  alike,  and  one  Region  would  not  hi  hotter  nor 
tolder  than  another. 


i 
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SEC  T.  Ill 

That  Mountains  W  Valleys  »;»*  /A-e  Earth  A  ml  offo/c  tkt  Roundnefe 
thereof. 

Ir  is  conceived  by  the  Ignorant,  that  the  Earti  cannot  be  (aid  to  be  rtmiitl,  ;n  re- 
it  isconccivcaoj ,  _  „  A1U\  Valleys,  which  arc  in  the  lame  :  It  is  t iue  m- 

fj)ea  of  the  vail:  Mo  .  .  ^  no(  AWojutciy  and  Geometrically  Round,  is  Pliny 

deed,  that  the  *  -  ‘  f  f  y  [f,  ^  one  G/ofc,  wot  /o  absolutely  Round  us  the 

lib.  a.c.  ii-  (‘utll>  /J‘ ' Ye  notwithllanding  this,  the  three  Rcalbns  following 
''"I,  "St'Kity  V >°w r  t  foevcMt  feems  to  the  lightl  ts  altogether 
r„tS:  2S  £S  Uon  to  the  huge  valtncfs  of  the  whole  Ear.L 

I  From  the  heighth  of  the  highefl  Mountain. 

Let  i  Mountain  be  'la«*'^rraef iwth'pibhlheim 

<kmat/rM»>  Will  gtan  y  about  the  Peak  of  Taimjft,  and  nude  diligent 

Print,  that  he  hath  Sailed I  thice  «»  ^  ^  tQ  the  p^nJicuUr  heighth  thereot, 
obieivauons  level  a  )  ‘  i,l.12e  printed  and  leans  to  demonftrate  the  Perpendi- 

which  obiervationshchatltat  laigc  I  nntcd,  aiicl  lee  allowing  a  Mountain  to  be 

cular  heighth  thereof  tc  to  1°  M, to  ,  1™  1  w.lfba  (hewed;  ,6oo 

10  Mile?  high,  SKfc  D ameur  of  the  Ear.h,  which  »  ],oo 

Which  indeed  had,  no  lenfible  proper- 

tion. 

II.  From  the  Ecltpfe  of  the  Moon. 

The  E Me  of  the  Mm,  being  caufed  by  the  Shadow  of  the  interpofed  Earii,  it  de 
f-ribed hv a Stimcal  Figure,  wimout  any  unequal  or  rugged  pruts;  which  no  doubt 
woidd  apypca?  if  .hofe  Parts  challenge  any  due  proportion,  or  fenhLle  quantity  ,n  re- 
{pea  of  the  whole  Earth. 

HI  ttt  the  Shadow  of  a  Sfbmcal  Body,  bavmg  fern,  irregular  deal,  and  Iwellwg ,  m  a. 

As  \(  a  Spherical  Body  had  in  it  here  and  ta  toe  iiueg^,  rndenu mir, 
and  in  others  lome  rifings  or  1  8  a  •  tn  raft  its  Shadow  upon  Ionic  plain  Super- 

wlut  I  lately  metw“  ul^  according 

Britannia  Raconiea i,  or,  the  Natural  tea  z  g  f0  f  pcak  of 

ferThe  Air  of  this  Shire  ('faith  lie)  is  lharp  and  P'^mfr  Jfj"  f"*?  ^/on^otherf it 
Hills ,  {the  highefi  in  all  Wales)  on  feme  of  which ,  tf  eJn<^  ^  J0fUn(i  at>  rmct  on 
l,ts  all  the  year  long ,  hard  cr  tilled  together:  A  r  W  ”  »  jnatul  fS  it  doth  the  like, 

the  Alps,  and  many  other  Mountains  much  more  Sw'*‘r^  %  Earth  and  Sea , 

•  The  confutation  of  which  hath  bred  an  Opinion  inmettha ttbiGMe  of  m 
is  of  art  Elliptick  or  Oval  form ,  that  is,  like  an  Eggy  /  qJ„tity  of  Snow  {either  lit - 
I  fuppofc,  that  every  Year  under  both  the  I  olos,  there  falls  7  /  T  ^  ,  .  a( 

tie  or  much,  m  the  tie  of  the .Suns  hang  in  the  contr -7  "/ctaJmk 

other  times  of  the  year  too)  which  the  Sun  when  g  ^  janc|  [ut  alfo  here  in  thm 

all.  And  this  is  more  than  probable  \  becaufe,  no  )  .  .  ^  jy,erf  are  Mount  anw 

Shire,  and  (if  we  will  believe  Munfter)  ou  t  p  f  ?  ^  ^  y(ari\apf,  jr 

Crufts  of  Frozen  Snow ,  that  never  were  melted.  /  .  (jje  0f  (he 

cannot  be,  I  think,  but  that  the  Diameter  of  the  Eai  f  lower  than  in  any 

Snow  at  one  end  of  the  Earth ,  to  the  top  of  it  at  the  other  end  »  J  ^  s  h(, 

other  part  under  the  Equator;  though,  at  the  Creation ,  tt  were  Us  l 
ncal :  And  fo  I  fuppofe  m  longer  prarfs  of  time  it  will  grow  mor  £•  creafetb 
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ertafeth  in  length,  fo  I  believe,  the  Sea  wilt  deer  cafe  in  depth  {though  both  very  mfenfibly ) 
h  cM*  Snow  mu  ft  con  fid  of  (oMctbtng  ;  and  that  fortieth  tng  can  be  nothing  but  a  very  vapour 
’^lltiJcd  and  congealed ,  &.C.  And  this  l Fairy  Vapour  niujl  be  drawn  out  of  the  Sea,  or  out 
[t'that  part  <f  the  Earth ,  which  once  {fvener  or  later )  received  it  from  the  Sea :  And  this 
being  thrown  down  at  the  Poles ,  qnd  not  niching,  that  fo  it  way  return  from  whence 
],  aWJf>  and  refill  that  which  is  imployed ,  mufi  needs  cattfe  a  decreafe  in  the  Sea. 

FoW  that  which  tempts  me  to  embrace  this  Paradox  the  more  affectionately,  is,  for  that  it 
((r”cs  excellent  well  to  (hive  a  great  doubt, which  troubled  Tycho  and  Kepler,  about  Ceil* 
n  il  Eel i pics  of  the  Moon  that  happen  near  the  /Equator,  fuch  as  that  was  which  Tycho 
(iuivedin  the  year  15SS,  and  that  which  Kepler  cbferved  in  the  year  1614,  concerning 
which,  he  (peaks  to  this  purpofe.  Notanduni  eld  lianc  lama:  Ellipiin  finltar  dlius,  (juam 
Tycho  anno  1588.  oblcrvavit,  totalem,  &  yioximam  CentralO  egrcgie  calculum  te- 
icllillo :  Nam  non  lolum  11101a  cotius  Lunae  in  tcnebi  is  brevis  hiic,  led  &  ducatio  1  el  1- 
niuniulto  magis.  Perinde  quail  Tollus  Elliptiea  ellet,  dimetientein  brevioreni  liabens 
iiib  /Equatorc,  longioreni  a  Polo  uno  ad  alteram :  'I bat  is,  we  muft  note  that  this  E- 
chyle  of  the  Moon  (viz.  that  on  the  16.  of  September,  Stylo  Novo  1614.  )  Itkewife  that 
which  Tycho  obferved  in  the  year  1388,  being  a  lotal,  and  aim  oft  Central  one,  did  no - 
tincujly  deceive  my  Calculation ;  for  not  only  the  duration  of  the  total  obfeurity  was  fort  ^ 
y  alfo  the  reft  of  the  duration  before  and  after  the  total  obfeurity  much  (barter ;  //r  if 
(faith  he)  the  Earth  were  Elliptical ,  having  a  (barter  Diameter  under  the  Eeyuinotlial,  than 
from  one  Pole  to  another.  And  yet  I  am  not  fo  devoted  to  my  own  fancies,  but  that  one  foltd 
rtajon  j ball  prevail  with  me  to  abandon  the  dear  eft  of  them  \  though,  for  the  prefent,  I  fee 
abundance  of  reafon  for  what  1  think. 

SECT.  IV. 


Of  the  Me  a  Jure  of  the  Earth. 

Tl  I  E  Circumference  of  the  Tern  final  Globe  of  Earth  and  Sea  ( as  of  thQ  Circles  in 
the  cMtal  Spheres)  do  contain  360 -degrees ;  by  which  degrees,  the  Diltances 
of  Places  upon  the  Earth  and  Sea  are  meafured,  well  as  of  the  Stars  Planets,  and 
Cmet's  in  the  I-Ieavcns:  So  that  the  true  knowledge  of  the  quantity  of  Inch  a  Degree 
m  our  known  Meafurc,  will  be  a  Fundamental  Principle  to  remove  many  doubts  both 
in  A(hmowy,  Geography  and  Navigation.  .  .  „  .  , 

Now  an  Enghlb  Mile  (bv  Statute;  contains  111  Length  8  Furlongs ;  and  every  bur. 
!w  io  Poles  or  Perches ;  every  Perch  16  Foot  and  a  half ;  So  that  by  this  reckoning, 
an  Enghlb  Mile  containetli  sibo  Foot  in  Length;  although  it  be  ufually  taken,  by 
Manners  in  their  keeping  of  their  Reckonings  of  Voyage,  at  S*a,  that  60 .inch  Miles  do 
nuke  a  degree  :  And  this  would  be  very  ftrange,  that  our  hngltfb  Meafurc  being  dedu- 
ccd  from  lo  (lender  and  uncertain  means,  as.  2  Barley  Corn,  to  an  Inch,  n  Inches  to  a 
Fort  and  r-Bo  of  thole  Feet  to  a  Mile ,  lliould  lo  happily  fall  out  to  anlwer  to  one 
Mmte  •  Yet  by  the  Ob(ervations  of  the  moll  diligent  Inquirers  into  this  neceUary  point, 
do  find  that  about  66  of  our  Englifb  Mile,  do  anlwer  to  one  degree. 

An  account  iff  me  Experiments  made  by  Ancient  and  Modern  Mathematicians,  com 
corning  this  Experiment. 

Anno  Chrilli  817.  by  the  command  of  Prince  Almanon,  in  Mefi-%Fcct  &c.  Miles 
pumta  it  was  found  that  one  degree  did  contain  (reduced  to  ourV  *70111 
bglijl/ Feet. )  *  7°**T“'  , 

Alhax.cn  an  Arabian  declares  the  C.ompaE  of  the  Earth  to  be? 
lyojjovoo  Paces,  and  Arabian  i'eet  in  one  degree,  which>  *675,8* 

1  educed  to  our  Fnpjif  lact,  are  3  ^9>  1S 

VuTmy  of  Alexandria  ,  makes  the  quantity  of  one  degree  to  ) 
contain  160000  Rh.uUud  Feet,  which  reduced  to  our  Engl  if  Feet,>  *719^ 


Vtuhmy  ol 
contain  *600: 


1  [fi Hander,  about  Anno  161*,  finds  one  de-Ji 
Rl  inland  Eat,  which  reduced  to  Enghflk 


Mr.  Ri- 


Curs  us  Mathematic  us. 


Book  IV. 

- wTah  abl ^Mathematician  and  Seaman  fandlFcet :  &c.  Miles 

nlv  very  good  Friend)  did  in  Anno  i6?S  <™'<can  Experiment  hereof,  ( 
between  fir*  and  Low;/™,  and  finds  one  degree  upon  the  Earth  tor  69. , 
contain  691  Enghfr  Miles,  which  is  Feet.  J 

This  experiment  of  his,  he  hath  at  large  fet  down  in  his  Book  cntituled  the  Sr*. 

* VrJtiee  which  (as  himfclf  confefles )  was  not  done  with  that  aecjsratcnefs  in 
-dfpaiticuUrs'  as  he  could  have  clone,  had  he  had  feme  other  iuppl.es,  for  what  he  did, 
^voluntary,  and  upon  his  own  account:  And  the  manner  of  his  proceeding  in  it 
fa  undeniable:  And  therefore,  in  the  mean  time,  till  it  IHall  plealc  God  to  raifc  in. 
bn  e  noble  minded  (pint  to  elfcft  the  lame,  we  mull  bo  content  with  what  we  a  rea¬ 
dy  have,  for  all  the  foregoing  except  the  lad,  we  have  no  account  of  the  manner  how 
thev  obferved,  but  divers  ingenious  Men  have  attempted  to  find  out  the  true  cowpajs 
of  the  Earth,  but  cither  the  grounds  they  have  gone  upon,  have  been  uncertain,  or 
the  diflanceof  the  two  places  of  OhftnMim  have  been  too  Ihori c,  or  the  diligence  «t 
the  Ohlirvatn  to  be  liifpefted.  That  way  which  hath  been  pradlifcl  by  lome,  wind, 
is  by  the  height  of  an  Hill,  and  a  Tan^nt  Lite  from  thence  to  the  Su  pcrhc.es  of  the 
sJ  is  rather  a  fiftiou  than  a  thing  of  adlual  performance ;  for,  neither  the  pe,  pen- 
dicular  height  of  the  Hill  above  the  level  of-  the  Water,  can  with  .any  certainty  be 
obtained  ;  nor  liieh  a  Tangent  Line,  by  reafon  of  the  Refrattson  of  the  apours  conn- 
nually  riling  out  of  the  Sea  can  bo  eftimated.  And  therefore,  in  tins  place  I  (hall  be 
bold  to  infert  a  way  (not  much  differing  from  that  Mr.  Norwood  pi  added  in  his  pci- 
ambulation  from  York  to  London)  which  hath  been  propofed  by  an  ingenious  Gentle¬ 
man,  and  my  very  loving  Friend  Mr.  bn.  Ualton ,  which  take  in  his  own  words  as  fob 

l°  Lcuhe  height  of  the  Pole  at  two  Towns  of  this  Land,  diftant  Northward  one from 
the  other  fame  Scores,  or  rather,  hundreds  of  Miles ,  being  with  Inftrumcnrsof  ii.fhu- 
ent  Magnitude  by  lomc  Learned  Artifts  exactly  obfcivcd ;  and  that  there  were  al  o 
employed  certain  skilful  Surveyors  (Inch  as  are  indeed  lovers  of  Art  and  Truth)  to 
take  the  true  diflances  and  pofuions  from  Place  to  Place  between  the  two  Towns 
Which  ftirvey  I  could  wifh  were  made  with  good  Theodolites,  or  Urcumfesentors ,  and 
Plotted  with  a  Scale,  which  fhotild  not  be  lc(s  than  a  Foot  by  Standard  for  Jen  Ms 
and  the  Chains  fitted  thereto;  and  that  the  meafurc  be  taken,  not  only  along  the 
“  but  by  fide  Stations  alfo,  where  Steeples,  and  other  Places  eminent  may  be  een. 
if  the  two  Places  or  Town,  of  the  Obfer  vat  tons  were London  and  Edinburgh  in  Sect  land 
it  would  be  precifenefs  fufficicnt;  nay,  if  it  were  but  London  and  Cambndge  «  would 
yield  a  greater  certainty  than  any  that  1  know  hath  yet  been  ded.  1  his  I  (ay  wc  c 
an  excellent  work,  and  worthy  the  Heroical  magnificence  offome  great  Man 1  and 
vet  not  of  any  chargable  performance  neither ;  but  it  would  bring  a  marvellous  Light 
and  furtherance  to  Navigation  and  Afironomy :  And  here  I  will  make  bold  to  propofc 
‘  wiv  which  any  ingenious  Student,  wliofe  Sight  both  of  his  Eyes  and  under  jtandmg 
himlelf  privately,  end  with  mud!  lac.lKypma.ce;  die 
Reafon  whereof  confifteth  upon  thefe  three  Principles. 

I  That  if  with  a  Levelling  Instrument  let  up  in  any  place,  parallel  to  the  //to;, 
a  Man  take  dime  Level  unto  'another  Place ;  the  vs/ua  Line  by  which  he  lcvc  led, 
ihall  be  a  Tangent  to  liicli  an  Arch  of  a  Great  Circle  upon  the  Earth,  as  is  contained  be¬ 
tween  the  Station  and  the  Mark  ;  becaule,  that  the  Vtfual  Line,  ^ 

Lines  imagined  out  of  the  Centre  of  the  Earth,  do  include  a  Right  angled  luangh, 
having  the  Right  Angle  at  the  Level, 

II.  That  if  the  fame  Instrument  be  fet  juft  even  with  the  former  Mark,  and  you 
level  backward  to  the  former  Station ;  this  laft  Vtfual  Line  ihall  over-  100 

place  of  the  Infirument :  andfhall  mclofeanew  and  greater  Right  angled  I rsangk,  lu 
ving  the  Right  Angle  at  the  fecond  Station. 

III.  That  the  former  of  die  two  Vrfual  Line,  Ihall  cut  this- latter, 

Angled  Triangle  into  two  Right  Angled  Triangles  like  to  it  lelf*  aiu 
iher.  By  theSf/b  Prop  of  the  6th  ot  Euclid. 


A 
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As  in  this  Scheme  The  Centre  of  the  Earth  is  C  ;  the  firft  Place  or  Station  of  the 
Levelling  In/hiiment  is  A,  and  the  Vtfual  Line  thence  is  A  B,  to  the  Mark  B,  which  is 
alio  the  place  of  the  Infirument  in  the  Second  Station ,  from  whence  the  Vtfual  Line 
backward  is  B  D,  over-reaching  the  fii  ft  place  A.  Here  are  three  like  Right  angled. 
Triangles;  namely,  the  iireaujl  C  B  D,  cut  into  two  other  CAB,  and  BAD  with 
the  lane  A  ft ;  Wherefore, 

As  A  B,  is  to  A  D  :  fo  is  A  C,  to  A  B.  That  i». 

As  the  Difiance  between  the  two  Stations  A  B,  (for  by  rcalon  of  the  vaft  greatnefs  of 
the  Earth ,  and  the  exceeding  (mall  diftancc  between  the  two  Stations  in  companion 
thereof,  the  Vtfual  Line  A  B,  llull  be  the  fame  with  t\\c  Ground  Line  A  EjJ 

Is  to  the  over- (hooting  of  the  Second  Line  of  Level  A  D : 

So  is  the  Radius, 

To  the  Tangent  of  the  Arch  AE  ('intercepted  between  the  T  wo  ) 

The  quantity  of  which  Arlb  being  fought  oat  in  the  Canon  oi  Tangents.  Say  again. 

As  the  fame  Arch,  fin  Sexage/me,  or  Decimal  parts  of  a  Degree ;) 

Is  unto  a  Degree  in  the  like  Parts  : 

So  u  the  Difiance  between  the  two  Stations  in  Feet ; 

To  the  Number  of  Feet  anfwering  to  a  degree  upon  the  Earth. 

Example . 

Suppofe  the  Dfiancc  between  the  two  Stations  to  be  528  feet,  (which  is  the  Tenth 
part  of  a  Mile)  and  that  the  lecond  Line  of  Level  ovea-lhooteth  the  former  , .  of 
a  Foot,  or  0.0 1  ;8  which  you  Ihall  find  will  be  near  about  the  matter.  Say, 

As  518  :  is  to  0.01  : 

So  is  1 0.00000 :  to  r.6 1  ;  the  Tangent  of  Min.  0.09  -f-  Say  again, 

As  0.09  + :  is  to  60  : 

So  is  518  :  to  351110,  die  number  of  Feet  anfworing  to  a  Degree  upon  the  Earth, 
which  is  Miles  fui. 


Thus 


Cutsiu  Matbimaticus.  Book  IV. 

"TlvTlMve  I  let  down  du 7iUr',  ami  iiT«Ur.,ro«l  it  with  »  **m  *n  the 

(by  l  c.ilon of  the  oveaknefs  ol  our  fiyjjt,  not  uhle  to  d.lcorn  ..  thing  .lilIm.Hy 
It  anv  yrett  dill.mce,  we  arc  conllrnined  to  take  but  Hunt  St. mem  ;  whereby  theover- 
ihootmu  of  the  ton-1  l.me  of  Uv'l  above  the  Hr  ft  ,s  but  very  luull)  th  ■  c  is  r 
rc?l  eat  pnxifencls :  for  the  performance  whereof  it  will  not  be  anub,  to  let  down 
Ibmctlireflions  both  concerning  the  Uifirument  ,1  lace,  am \  Inth 

The  Whf  Infirumcat  to  be  tiled  m  this  Work  I  tvoi, 1.1  not  have  to  be  either  with 
a  Chanel  for  Water,  nor  with  Sights.  For  the  Water,  be  lutes  that  it  .loth  continually 
exhale  Vapour,,  hath  a  certain  tenacity,  whereby  to  avoi.l  any  tlnnels  near  to  it;  it 
will  rather  collect  it  fell',  and  (land  in  a  W.  than  mix  with  its  hncmj ;  an, I  contra, 
nw  e  very  gladly  dilFnletli  it  felftn  pui  lt.it  ol  any  .multure.  And  as  tor  t.ie 
if  ,l,c' Si  (hi  tie  be  very  (mall.  it  hindereth  om  fermg  ;  if  any  whit  Urge,  it  a, . ntteth 
too  many  vifive  Rays,  which  dilating  themlelves  cannot  Ik  on  the  true  ami  tnd.vi- 
Ii,.al  point  of  the  Objelt.  Bat  I  would  have  it  on  y  with  a  I.eJye  one  inch  thick,  an  l 
a  inches  broad;  and  lo  broad  alio  would  I  have  a  black  /hoik  to  be  m  a  1;“  ttratt 
\Z,l,  for  the  Mark  to  Lev, l  at ;  that  having  fet  the  L,d(r  ol  .#»«  by  the 
Plumb  Urn  parallel  to  the  Hsrizm  in  one  Statiou,  you  Handing  aloof  o  f  and  g;„, hug 
your  Kve  along  the  two  Edge,  of  the  lodge.  and  your  at  the  othei  4  a.m, 

\„,rmc  L  or  &tmg  Jim  the  Mark  board  as  you  Hull  direct  him ;  you  may  lee  the  up- 
per  Line  of  the  black  Stroak  level  with  the  upper  Edge,  and  the  lower  Line  with  tlw 

l°WTho  Place  for  the  trial  of  this  Experiment,  I  would  have  to  bo  a  Plain 
in  you  are  to  have  for  your  u(e  ready  meafured  out  by  the  Foot,  dueftly  Eafi  and  / , 
liich  a  di fiance  as  you  can  difeern  diftin&ly  thereat,  which  to  a  good  and  period  Sight 
maybe  1000  Feet,  or  to  ail  indifferent  Sight  518  Feet,  which  is  the  Tenth  pai  it :  ol  a 
Mrie  :  And  at  both  ends  of  that  d, fiance  (which  are  to  be  your  Stations)  the .  Ground 
to  be  handfomly  plained  and  beaten,  for  the  more  exad  fetting  up  ol  your  Infirmnents 

^The  Time  for  making  your  Observation ,  I  would  have  to  be  about  Midfummer,  m 

a  fealbnable  dry  and  calm  Weather ;  when  having  let  up  your  Levelling 

the  Eafiern  Station ,  you  may  take  your  lull  Level  about  1 1  ol  the  C  ock  m  the .hie 

,l“rkiatic)il«kmoB»B^e,i,na,'««^<  'hai  •  “i*  'ls,if'U  and  all 

enough  for  (o  curious  and  fubtlc  an  inquiry  :  I  have  alio  fet  down  the  loim  ol  the 
Levelling  Infir  ament,  and  of  the  Mark  Board  in  Figure. 

SECT.  V. 

Of  the  Divifion  of  the  Terreflrial  Globe. 

THE  whole  Superficies  of  the  Globe  confifteth  of  Land  and  Water,  and  therefore, 
thole  are  the  two  Principal  Parts  into  which  it  muft  be  firft  divided :  And  thole 

again  are  fab-divided :  For,  „ 

1.  The  Earthy  Part  which  we  call  Land,  is  divided  into  thele  Parts,  viz,. 

1;  Continent,  and  x.  IJland. 

And  thofe  again  arc  divided  into  thele  Parts,  viz,. 

3  Feninfula  7  5  $  Promontory. 

4  lfihmns  y  c6  Cape. 

1.  The  Watery  Part,  which  we  call  Sea,  is  alio  divided  into  thele  Parts,  viz, 

I  Ocean.  ?  K4  Creek , 

%  Sea.  £  Lake. 

3  Strait  1.  J  cb  River. 

Of 
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Of  the  F.artb  arid  its  Parts. 

I.. Of  a  Continent. 

A  Continent  is  a  great  quantity  of  Land  (not  environed  or  leparated  by  the  Sea, ) 
j(l  which  many  Kingdoms  and  Countries  are  contained ;  as  Europe,  Afia,S>c c. 

i.  Of  an  Illand.' 

An  JP»J  is  a  part  of  the  Eanlj  clafp’d  in  the  embraces  of  the  Sea,  and  hoopt  as  it 
were  with  a  watery  Girdle,  as  Great  Britain  and  Ireland.  Thefe  again  are  fubdivided 
into  Pemnfula  s,  lfibmus  s,  Promontories,  Capes,  See. 

3.  Of  a  Pen. 

A  Pemnfula  or  Pene-Infula  is  a  part  of  Land  which  being  almofl:  environed  and  in- 
compalled  round  with  Water,  is  joyned  to  the  firm  Land  by  fame  little  ljtbmns,  as 
Africa  is  joyned  to  A  ft  a,  or  Morea  to  Greece. 

4.  Of  an  Ifle, 

An  lfihmns  is  *  little  narrow  neck  of  Land  betwixt  two  Seat ,  joyning  a  PenmJ'uU 
to  the  Continent ;  as  that  of  Darien  in  America,  or  Corinth  in  Greece. 

5.  Of  a  Promontory. 

A  Promontory  is  Mom  in  Mm  prominent,  ts.  high  HiH  or  Mountain  a" 

Elbow  of  land  into  the  Sea,  the  utmolt  end  of  which  is  called  a  Cap* .  as  the  C apt  ot 
Good  Hope ,  and  Cape  Verde. 

The  W 'drawn  upon  the  Superficies  of  the  Terrejirial  Globe,  is  divided  in  four  prin¬ 
cipal  Parts  or  Quarters,  viz,.  Europe ,  Aft  a,  Africa >  and  America. 
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Of  EUROPE. 

Eawt  of  the  Four  Great  Parts  of  tire  i forld  is  the  lead,  yet  the  nmft  confiderable  in  refpeftof  the 
,  lliauty  of  her  Kingdoms  and  Commonwealths  j  the  Volitenefs  of  her  inhabitants,  the  Govtrnmmt  of  her 
r it hs  the  > l  otdnefs  of  her  Ah,  her  genera!  Futility,  and  her  ItM  and  Comment . 

Her  SifvaiiM  is  all  in  the  Sort'*  Femperate  Zone.  The  Length  thereof  from  c apt  Ttms  Terra,  on  the 
,Jof  to.he  River  Tanaes  (now  Von)  i>  2400  Miles,  at  60  to  .  degree:  The  Breadth  thereof 
from  the  South  to  the  North,  i.e.  from  Cape  Metapan  of  Mora,  to  the  mofi  houbtm  Promontory  of  Now*} 


3  On  the  North  rrepe  Is  bounded  by  the  Northern  Ocean,  or  the  Frozen  Sea  Towards  the  ireft  by  the 
AtLlicl  Ocean:  By  the  Mediterranean  Sea  towards  the  South,  and  beyond  chat  Sea,  by  part  of  Africa  : 
A*  for  the  Eafiern  bounds,  from  the  Mediterranean  Sea  to  the  North  they  arc  thefc :  (.j  By  the  Arche- 
pel  ago,  or  nhite  Sea,  otherwife  the  aA-gtan  Sea.  (a)  By  the  Straight  of  f/.t/hp/a,  or  the  lardantis,  0- 
therwife  called  the  Arm  of  St.  George,  and  formerly  the  Hetlefp.nt.  (3)  By  f?Jmct.ly  ,hc 


ranais.  > 9 )  By' the'  Line  drawn  from  the  moll  r.a(le>ly  winding  of  t’onu,  to  the  Northern  Ocean  near  obi. 

There  arc  Four  Principal  languages  reckoned  to  be  fpoken  In  this  lart  of  the  1  for  Id ,  viz,.  High-Dutch, 
Latin,  Greet-  and  Slavonics  of  which  the  lligb-Dutch  is  of  three  forts,  Ci)  High. Dutch  la  Germany v 
Saxon  in  England  and  Scotland-,  Danifb  in  Denmark  Sweden,  Norway  and  Ireland.  (2)  The  Latin  s 
corrupted  Into  Italian,  French ,  and  Spanijls  (3)  The  Greek  ,iad  (orII]crJ,y  fou.r  R.1  ]eft,5’  D,h.c  '{ntcb 
Ionic f<j  Vorici,  and  Mck-  The  Slavonian  Language  runs  through  all  Slavonia ,  Poland,  and 

Mufcovj. - There  are  Seven  othir  Languages  of  left  note,  which  are  ufed  In  Europe,  the  Albania, 

Cofach,  Hungarian,  Finland,  Irifh,  nr  it  iff),  and  Bifcagnt.  The  Caffac^huh  fome w5‘h  t,,at  °f  ,,l« 
Letter  Tartars  .  Finland  and  Lapland  fpcak  otoly  Finlandifh.  The  Britifh  is  fpoken  in  it  alts,  Cornwall,  and 
Brit  any  in  France ;  Bifcajn  only  in  Bifcayni. 


The  Kingdom,  &c.  of  EUROPE. 

rCaftile,  Madrid. 

I  Leon,  Eton. 

Nav.rr,  rampelona : 

Bifca,  Bilboa. 

I  Afturle,  Oviedo. 

Galilei*.  st.  Jagoit  CeinpiJ Ulti. 

!  Portugal.  Lisbon, 

rspain  ,  iwlth  its  Kingdoms  orJ  Algarve.  pharo. 

principalities,  V»v  Andaloub*.  sevil. 

Granada,  Granada. 

Murcia,  Murcia. 

Arragon,  Car  ay  fa. 

*  Valencia,  Valmia. 

Catalonia,  Barcelona: 

The  Illcs of  Bateares,  Majorca. 

>  ir'Piedmont,  Turin. 

Millaln,  Mitlain. 

Genoui,  G  tnoua. 

Parma,  Parma. 

Mantua,  &  Modem,  Mantua. 

Venice,  Venice. 

rTilt  three  Ml!,  with  ■'$  totrll  Kn<ttt<;  Tofciny,  FI, me. 

moO  sZ-J  >nd  Prti.clp.litt«  ,  the  chief  |  Kftttc  of  the  Chord.,  Em,. 

Ihctn^pti.  j  of  which  are,  ,  |ft"slcn„  X: 

arc»  I  I  Iflc  of  Sardiny,  C  atari. 

I  ,  Ude  of  Corfica,  liajlia. 

j  1  1  ,  f  Bofnie,  fw\a. 

1  Servie,  Belgrad. 

I  Eulgarlc,  Sophia. 

Romania,  Conflantivple. 

I  Macedonia,  Salonichi. 

Tlieflalonic,  A<  michi. 

t  •<  Kpirc,  i'tr.vi^d. 

j  ri.r/-ev  Tin  TinroPf)  vrlth  fcvcral  Achaia,  Selims. 

Efiarei,  the  chief  of  which  arc  Pcloponcfus,  l’etras. 

Lthofc  of  Pal  mac  jc,  Rhiuja. 
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-{trope with  J 

its  King-  j 
donis, Illes,  } 
rrf.may  he  j 
confidcredcj 
In  three  1 

times  three 
pans,  and  J 
then  j 


I  ,4gean  or  Grid: 
)  Ionian  Seas,  as 


(  France,  with  its  twelve  Govern- 
I  meats,  of  General  Eft  a  refill 


The  fcvcral  F.flatc‘,« 
which  lie  between 


T^thrce  SJK 

‘nnermo5j  Sovabe, 

wirhin’the  1  Germany,  with  its  feveral  Kftatcs J  Bavaria, 

Continent  *od  Principalities  ,  the  chlcrf  Auflr  * 

«  S"s»ony, 

Brandenbourg, 

I  I  Pomerania, 

L  Lower  Saxony, 
fPoIonla, 

I  I  Pruifte, 

1  I  Mazovie. 

I  Poland,  with  its  fcvcral  Elutes,  J  Lithuania, 

I  the  chief  of  which  are  1  Volhinia, 

I  j  rodolla, 

IRuftia  Nlgri, 

I  rflungarla, 

I  And  fome  Eflares,  or  Princl-  YTrinfil vania, 

I  politics  towards  the  Danube  and  «  Valaquie, 

[  Hark  Sea,  as  ^Moldavia, 

It  Little  Tartar!., 
.  ,  „  ,5  D.ncmark, 

rScandinavia,  where  C  Danitnarl^y  Norway, 

*  I  are  Kingdoms  and  C  ^  Gothland, 

|  Kftatcs  of  i  swede*  JSwcdcn, 


Negropontf,  Crete,  the  Hies  <■)  uyilauc: 
'/ant,  2cfla!onta,  Corfu,  &c. 

Tara,  Lelina,  Cutzoli,  Lilia,  &c- 
f  Picardy,  Amiens. 

I  Normandy,  Fotn  or  Ko-.en, 

\i(le  of  France,  Farit. 

j  Champagne,  ,r<>V- 

1  Bretagne,  Nantes. 

J  Orlenois,  &c.  Orleans. 

I  Bourgogne, 

Lyonnois,  &c.  Lyon. 

Guyennc  8e  Gafcogne,  Bordeaux. 


\'lhe  Cathol.I.ow  Country.  Anvt's . 
JLorraln,  AU}\ 

J/fce  French  County,  Bifanfons. 

*  Savoy,  f-ambery 

r  Tit  Low  countries,  or  $Am\ltrdam. 
j  the  United  Provinces,  ^Rotterdam. 
)The  Swifles,  Bajle. 

/  the  Grifons,  Coirt- 

fOn  this  fide  the  Rhine,  Strasbourg, 
,  Beyond  the  Rhine,  Cologne. 

Wcftphalla,  ^lir: 


I  The  three  |  Clonic, 

moftNnr-  I  1  Mofcovy, 

them  pts.  <  Mofovia,  with  its  fcvcral  King- \  Wolomodire, 
I  Kingdoms  1  doms,  Uutcbics.and  Provinccsx  Dwine, 
j  and  Ides,  die  chief  of  which  are  )Cazan  (Ring* 

v  3u:  |  E  Aflracan  (Ki 


|  The  Hies  of  Great  Britain,  which  f  England, 
V_ arc  the  Kingdoms  of  y  Scotland, 


Cuan  (Vjngdom.) 
Aflracan  (FJtn^dom,) 


Munfter. 

Nortmbtrg. 

Aufbourg. 

Munthtn. 

Vienna. 

Prague. 

IJrefdtn. 

Berlin. 

Sttlin 

Hamburgh. 

Cracow. 

Danttfc^. 

Warsaw. 

H’iln*. 

Kyovia. 

K amitnitc. 

Loewtnbt'g. 

Bui  a. 

Hemtnflat. 

T*rgovis!{0. 

Sotywa. 

Nigropoli. 

Capcnhagutn. 

Tronihtm. 

Calmar. 

Stockholm. 

Abo. 

Riga. 

Mofco. 

V’olodomtr. 

Sc.  Michael  Archangel’ 
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of  A  S  I  A. 

,  f  _  i tr/»  nivlfions  of  our  Continent,  if  we  confide  r  tlie  advantages  which 

AS  I A  is  one  of  tl'c  Tripartite  manifold  Actions  which  have  palled  in  it.  (  i . )  That 

the  Author  or  Nature  hit  'give  ‘  »  .  ■  jKrCi  (2  \  That  the  chid  y.s'ltri's  hoc!,  of  the  Ol.i 
the  firft  Monarch"!  and  Rtlsgtons  have  hat  hcncc  all  Nation*  of  the  World,  and  all  Arts 

a  ^  «-* «  “t ^ k  °!i,cr  "n  °f 

o,w  ?t,,i  *'  • ta" 

under  the  Torrid,  being, etc  er  P.ig  part  of  TarUru  near  Jiffo  In  the  Eafl  4800 

It  extendi  from  Smrna  in  the  We  ,  .  hc  Soutj,  t0  tj,c  Straights  of  viigjts  in  the  North, 

"  Ca?ur« art  nor com, prchcna«,l  the  ,/*,  bdong.ng  ,o  which 

area  tUrtat,  as  Rick,  and  I'^Nanic  is  uncertain.  Some  attributing  it  to  A(h  the 

From  whom  this  Part  of  the  Wo ^  d  took  i »»  £■ m  ^  rf  ^  ,  Ring  of  Ly  iu  ..  fome  frorn  m 
Daughter  of  OfW»w  and  Ihttn  o He titrom  ,  fi  ng  Medium  or  Middle. 

the  l’hilofophcr :  others  from  the  ^m/7  /  8  Mabomttans,  and  idoltttrs,  far  exceed 

The  Religions  in  ^  time  of  the’  Affyrians,  Judaism  among  the  Hebrews, 

the  chriflians  in  number.  fjMdrj '  b  g  jj  j  at  Antioch ,  and  Mahomttifm  in  Ar.ibia. 

Chrifltanifn  in  the  Holj-Und  i  but  wa*  ,  ,r  -  bv  the  Pad  St  a,  and  by  the  litmus  of  Svts :  Ms  divi- 
yi/<,,towiic!j  !!ic  Wc(t)  U  p^M^ficforc'memionch  in  ,L  Dc/cip.ion  of  W„  To. 

ded  from  £«r<fr  by  feveral  SMI  an  JL  (|  eBV|roncd  by  the  Tartarian,  Cbntan ,  /rnf/an,  Ptrfun 
ZVIll.tr,.  r«r*  art  X  higl.cft  Mountains,  bu,  feveral  other  Countries  give  .hen. 

^  ThelM^o^/r^a  is  everv  where  Tempelit^i  and  U  we  con^fi(Ier^her^TeW,^A7fw,  Prtcim  Slants. 

vruei,  S/icts,  and  Silb  i  It  Is  the  kiiblft,  as  well  r,.\  The  Tmplt  if  Ifhifs.  (r.)  The 

Four  of  she  Seven  Wonder,  of  dje  World  ste  n  Hs  1  at  s.  I  ^  J  ‘  B{  ^  '  T|ie 

filtnfoltur in  Halluarnaffm.  ( J.)  Tlie  nails ot  Banm .  14  ;  The  Pyrjp,,di  m  Africa. 

Olympian  Jupittr  \aE  wrtft,  (6.)  The  ^i10  arc  able  to  bring  mighty  Armits  into  the  Vitld. 

A(ia  is  in  fubje&lon  to  four  Potent  Monarch*,  ™°  of  \v)  The  char  of  Tar- 

<#,  «hdiUrtteSSof  CHna  M  The  c!i«  W  thefe,  there  arc  feveral  Great  Prince, 

in  India,  and  in  many  of  the  Ifltnds. 


ASIA. 


trturhi  in  Apt ,  which  comprehended  J  Sour!c* 

|  the  pans  «nd  chief  place,  of  1 


lamffaco. 

Burfa. 

Scutari. 
Tripoli. 
Altppo. 
i  Tripoli. 
Damtfius. 
Sayd. 
Carttmit. 
Acbancbivt. 
Sac  unfit. 

'  Er\trum. 
Cars. 

Majaftriqiiin. 


Gmtu,  which  comprehended*  the  part,  J  *  Kchiptchr. 

and  chief  places  of  V "W«-  ?  strL. 

Little  Turcoman.  Dtrbtnt. 
^•Arabia  the  Sto-i  Bujftrtl. 

N  ny,  C  Moab. 

Arabia,  with  Its  parts  ind  chief  places yAr,bla  the  Dcfart,  Anna. 

0f  J  KMtdina. 

C  Arabia  the  Happy  \Mtcca. 

Q  Ad<%. 
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Of  A  /'  K  I  C  A. 

A  FRICZ  w.l  by  tht  Ancfcmi  died  Obrnfi*,  IlftvU,  0««»le,  O'.^,  <*««».  a.d 

A  JtUiZu-  bv  the  Grt/^i  lyhia;  by  the  Ethiopians,  Ambulant  ;  by  the  Aratuans,  If'ibta-,  by 
the\«J^ f  iViMrti  by  die  Tu'^MagriL;  but  the  generally  received  Appellation  is  .4j.ira  derl- 
1,5  ebb  from  2/r,  L  Htbrtw  Word,  (unifying  D./r,  or  from  Kphtr  or  Aph  tr  cnc  of  t  c  Nephew. 
Jf^rab  Ji  by  the  Grrrt  Fabler.,  from  W/ir,  a  Companion  of  Hrr«f«  ;  by  the  di^anr,  Irom  iamb, 
tn  Aitidt  or  fitaratt',  or  from  the  ancient  name  of  carthagt,  called  Africa. 

10  Uis  fitwate  Aor*  the  mod  part;  In  the  Torrid  Zont,  the  tqukofUal  running  through  the  very  middle  of 
It?  fo that the'  Ancient,  thought  it  uninhabited,  a.  parched  by  the  Sun  s  cxccfhve  heat :  but  what  to  them 
" ’  J°.« "!L„n  ImDollible.  Is  now  common  ;  for  the  Secrets  of  her  moft  remote  Shtars arc  beaten  up, 
andtraccdby^  continual  Voiagts:  firfl  by  the  Poring  alt,  and  afterward*  by  the  linglifh  and  Dutch  ;  fo  that 
u  r  Round,  of  this  part  of  the  World  are  pcrfcflly  known.  For, 

5t  U  toded  by  four  famous  Stas,  w*  The  Mtdinrranan  on  the  North  y  the  Rid  Sta.  or  Arabian 
rulf  on  the  Fiaft  ;  the  Ethiopian  on  the  South-,  and  the  Atlanuck  Octans  on  the Well u>  t hat  it  is  d  - 
from  ill  the  other  Parts  of  the  World  by  Sits,  except  A{u,  to  which  It  is  joyned  by  a  little 
Jftj  fT*  form  is  fke  a  huge  P y*M  or  TrilngU :  The  large*  extent  .hereof  from  Ealt  to  Weft 
andlfroin  North  to  conth,  Is  variety  fet  down  by  moft  Gtograthtrs  by  reafon  of  the  irregularity  of 
Jhe  FiCre  thereof  j  wherefore  I  ftiall  here  fet  down  the  Mtaurts  thereof,  according  to  Mr.  RobtrtMordtn 
In  his  late  GM/rapfcr,  Printed  at  London  16&8.  Thu.,  The  degree,  of  Longitudt  from  Rail  to  Weft,  con- 
5lSShSiw2f fflVWf,  and  apt  Gaardafuy,  I*  12  decree.,  which  is  4J»c .Miles,  6o  to  a  degree-, 
and  It*  breadth  in  Latitudt,  North  and  South,  from  apt  Bon ,  to  the  Capt  of  Good  Hope,  i.  70  degree., 

arc  Nibs  nd  Nigtr.  Nilus  run.  above  3000  Miles  paffe*  through  the 
Mooeft^r  sbti  forms  the  biggeft  Iflands,  and  wattrs  the  moft  lovely  V alltjs  In  the  World .  the  Heads  of 
the?e  Kitirr  «'e  norwcll  known ,  L  moft  probable  they  arc  in  Ethiopia  j  the  cawaUs  or  Falls  upon 
•he  Confines  of  Ethiopia  and  Egjpt  •»  and  their  Months,  which  throw  themfelves  into  the  bca,  below 

n *gr«««ft  Ukll  li  >hl.  P-rt  >«  z«»,  umbmnl  ztfa,  *U  of  ihcm  lo  Eibiofii, 
The  chicf  Mountains  are  that  of  Atlas,  and  the  Mountains  of  tbt  Moon. 

Africa  lithe  Barmntft  and  worll  Ptopltd  part  of  our  Continent.  Her  Gnat  Rivtts  full  of  crocoislts, 
Htr  Mountains  and  Dtfartt  filled  with  Lions,  and  other  Ravenous  and  Cruel  Btajiss  and  the  fcarelty  of 

whlch  0f  (rti]  lTdtrls  are  mv 

terlne  Places,  where7  they  often  meet.  Their  E Itphants,  Camtls,  Baboons,  and  Drtmtdarsts ,  arc  very 

fervlceable  to  the  Africans :  They  have  alfo,  mild  Affts ,  Unicom ,  Barbary  Horfts,  camtltons,  Littlt 
Monets,  Parots,  and  Auflrichts ,  which  afford  them  fine  Feathers  -,  and  their  Civti  Cats  they  much 

Among  the  grea^number  of  different  Tonguts  which  are  fooken  In  Africa,  the  moft  general  arcthc 
Barbary  or  African,  which  comes  from  the  Ancient  Punicf^  and  the  Arabic^  -,  which  two  extend  through 
St  Barbarr,  Bilidulgtrid,  Egjpt,  and  Sana.  The  Ethiopian  in  the  greateft  part  of  Ethiopia.  The 
laneuaac  of  the  Ntgrots  differs  from  both  the  other,  and  hath  divers  Idiom.. 

UT?te  \tligions  in  Africa,  are  for  the  moft  part  liolatrour,  as  Paganifm,  and  Mahomtamfm,  yet  there 
arc  mixed  among  them  vaft  number*  of  Jtws,  and  chriflmns  of  fcvcral  fort.. 


AFRICA. 


-Btrbary ,  which  contained, 
the  Kingdom*  of 


r  Exterior, 

I  wardT\  Bilidulgtrid,  which  contal 


Telenlin, 

Algier, 

Tunl*, 

Tripoli, 

>  Barca, 

[.Dcfart  of  Barca, 
SuiorTeffct, 

|  Darha, 
SegellometTa, 


ward.  *  Bilidulgtrid,  wmcn  conrai-  segcllomell 
Com-*’  neth  feveral  Kingdoms  •  Tafi|et> 
prehen-  1  and  Province*,  the  chic*  1  Tegorarin, 
deth  1  of  "h,ch  lre  I  Zcb> 


Egjpt ,  which  Is  divided 
Into 


Tunis. 

'll  Triptlis. 

*■  Barca. 

;  of  Barca,  Ammon. 
Teffcc,  Ttfftt. 

Darha. 

omeffa,  Stgttomfji- 

t  Tafiltt. 

irin,  Ttgtrariru 

Ncjia. 

Billdulgcrid,  |  Gadtms. 

»Sayd  or  Bcchia,  Cairo 

k  1  ,r  SAltxandna, 

PRrrif,  5  Kcfma. 

Icoaft  of  the  Red  J  Sms. 
f  Sea,  ZOrodol. 
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r  Africa,  or  J 
I  Libya,  S 


I  Interior, 

I  or  in-  [ 
ward,  &<; 
comprc-  I 
V.  hendetb 


r lain  or  Saara,  where  arc  Jlarg.i, 

>hc  Kingdoms  and  cities^ Lempu, 
of  jBerdoa, 

/Gaoga, 

.  (  Borno, 

y-Gualate, 

V  Genehoa, 
JTombur, 
r  On  this  fide  thc^/ Aga<jcs, 

|  Mgn,  as  of  Ncanun,’ 


j  J \ign,  as  OI  jCanun,  Cana. 

.  .  (  /Cjflenj,  CaQina. 

^  Gangara,  Gsngara. 

p  arr  I  Between  the  C  The  Jacofts  peop.  Solul. 

Kinp-<  Branches  of^  The  B  a  tar.  peop.  Biatares. 
s  ,Peo-  |  Nigtr,  as  of  ^_T  cSoufos  people.  Vtria. 

it"k.  (  Mclli>  AUlli' 

•  Mandingi,  Mandinga 

I  Beyond  the  Nt-yGago,  Gago. 

'v_  gtr,  as  of  ‘NGuber,  Gubur. 

/  Zcgzeg,  2cgxtg. 

»  Imfira,  Zanfara. 

C  Mclegutte,  Bugos • 


■  C  Mclegutte,  Bugos • 

j  Guinn,  with  its  Kingdoms,  )  Particul.G«ifl«  or  ^t.Gtbrgt  dtlt  Mi - 
*-  Paris  and  Chief  1  laces  of  j  the  Ivory  Coaft.  na,capt  of  Palm. 

C  Benin.  Btnin. 

j  Bugia,  Bugh. 

*  Jalac,  Jtlae. 

C Nubia ,  where  arc  the  King-  |  Nuabla,  Nuabla. 

I  doms,  Countries,  and  Ci-<  D^ncala,  Dar.cata. 

ties  of  I  Cuf»-  Tufa. 

I  Gorham,  Gorham. 

II  Damoda,  Vamocla. 

v  Somna,  Somna. 

,  ^Tigrenia'011,  ebaxumo. 

I*  I  BarnagafTo,  Barva , 

|  Angota,  Angotina. 

!  Dancala,  I'tgibtldara. 

I  under  E-  |  Tho  Empire  of  the  Abi flints,  I  Amara,  ,  Amur* 


npt  and<  "bore  are  fcvcral  Ktng-J  Bagamcdri, 
Conipre-  |  dom*»  Countries,  andCi-*.  Ambian, 
hendeth  tic5» t,K  chief  of  which  arc  Damute, 


Amjftn. 

Damtitt. 

Agag. 

Cifatts. 

y.tb. 

Ambiam. 

v'tli  in ^Mn\Vnbi.}  <( 
nd  Cl  <  Qjllloi. 


j  r.arbary,  or  /angntbar.,  which  \  The  Coift  of  Ai,„X  A’dea. 

.  is  divided  into  S  with  in  Kingdom* J  Aul. 

I  itk  Chief  l’Ucei  and  S  Arqmco. 

I  Ides  <>f  \Suaqum. 

^Loango.  Loango. 

CCongo,  With  its  fcvcral  King-NBcmba,  itmbt. 

doms  or  Provinces ,  the«c  Angola,  Enia\t. 

'■  chief  of  which  are  JBamba,  Bimba. 

C.Songoj  Sonho. 

SCape  of  Good  H»pt. 
Cape  of  S.  Nicbol. 


f  Congo,  With  its  fcvcral  King-Nl|cmba, 
j  doms  or  Provinces ,  the-£  Angola, 
:  chief  of  which  are  JBapiba, 


Kingdom. ,  Cape*,  Port., 
chief  of  which  are  the 


Monomotapa,  with  irs  King- 
c  dotns,  and  chief  Place., 


rln  the  Mtdittrrnntdn  Sea, 
<  In  the  irtfltm  Ocean,  as 

|jn  the  Eajltrn  Octan,  as 


■'Monomotapa, 

SButua, 

SMonocmigi, 

JZcfala, 

LChicangi, 

M-lta, 

C  Canary  Hie., 


the*'  I’orrof  Cartfcalts. 
llflesofS  '  hriflnph. 
Rifles  of  S.  I.ucia. 
Monomotapa. 

Buna. 

Agag. 

Ztfala. 

Zimbaos. 

Valuta. 

Canaria. 


5  Canary  Me,  Canaria. 

Hie  fle»  of c .,ft  VtrJ,  Sr.  Jago. 

£  rhdiWnfs./hv/.,,  Pavoafan. 
S  Madagafcar,  Vinga^orj. 

^Zocotora,  zocotovs. 

O  o  o  4 
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of  AMERICA. 

.  • e  ,11, 1  Ci.)  Ktw  for  itt  late  deed  very  ;  (*'  id'.!,  for  Its 

\  M  F.  R  l (  ■ !t  MW'  ^  r  ‘  -  i  IT1l,n  improper.)  Name  is  Anoica,  (o  i.iilal  liuin  Arr.t- 

J\  Gicatncls:  T  ie  mull  ulu I  ( >  R  w,|()  ,|iffflVlj,d  a  grc.ic  part  of  the  Continue  of  ir,  m  the 
ucui  Vefoapf,  a<  y.C",(';;'  ;  r  |  L,;  w|,ich  he  had  to  find  out  thole  Parts,  came  from  the  diulUons 
year  nco,  hut  (nice  lut  the  l,r  *  '  8'”  .  tUn0  ,4C<2.  and  that  Aria  flu*  O/wt  touched  at  many 

.nd  example  o(  Columbus, ^Jw  |  l/miuhtas  properly  have  been  called  Colmbura,  SebafHa- 
Dares,  tv  hull  Amtucut  ™  <r.  ,,  is  Li||ed  the  «'r/U*  'its :  IFtfl  ™  rclutti  of  us  Situation, 

na,  or  Cabctia^  as  W*i»r/ca  ,  u  <>tc  toumry  jt  js,  and  what  it  produced)  we  do  now  know  in  parr, 
and  /adzfi  (or  U»  H'm.J  '  \v^  nrfk  This  large  fin  of  the  Earth  was  unknown  to  the  tuny  tans  till  1492. 
and  fuui'C  Ages  may  know  more.  s  i  B  vv„|,  .hue  Ships,  only  for  difeovery,  with 

«*  S m  »5S . I  /.«,  .hM, I. ..  «•* .«» .he  c»,n>  of 

Uhich  at  about  fc  j  days  Sailing up  VafWflt.  After  whom  John  Cabot,*  /  d*««  1497.  In 

Tiori^  called  by  the  ^''""^"/difeovered  all  the  Norlh-Iiafl  Coalls  thereof,  from  apt  Florida,  co  Hie 
hcliall  of  henry  \  II.  of  ."gland,  ,|lc  Ronit[s  to  Income  Homages  to  the  Crown  of 

K  o.f,l^  Coa„S  -**..*« 

of  the  If  Olid  retains  Ims  Name,  js  «l)0vdald.  advantage  cf  being  Temperate  and  Fruitful, 

.saasssss-feif.a- 

lity  of  the  So)li  $  and  the  nature :  of  the  inn  s  t  lat  ou.  frotn  t,JC||Ce  prodjgtous  quanti- 

The  nultb  of  Amuca  l.  fo  vift.  *  [ft  Vrnnifh  d  him  with  many  Million  ;  and  his  Revenue 

t^s^jsrh  “ k"' f0>  ,h,t 

the  mft  fide  of  Amine*  be  Continent  with  Afta,  V  ignorant  of  all  things  they  had  nor  fecn; 

WoAnVchrtnfi;ftm:ng%°^^^^  -  —  k"0W  ""  “  ^ 

another  by  reading  of  Litttrs.  naturallv  Aaive,  fwift  Runntrs,  and  good  Swim* 

They  have  as  many  Language  at  Towns.  Tlicy  arc  naiurmy  , 

mtrt.  .  •  „niv  that  lived  in  Cities,  which  Cities,  though  Founded 

The  Mexicans  and  mums  were  the  only  Ammerns  hat  li  either  for  Magnitude  oc 

by  thofe people  which  we  call  w«e ' "1L  J{c  ie^  1  argeft,  and  moflf  Fertile  Provinces,  AUxin 

a.d  in  *.«* - 

And  the  Dutch  have  got  many  PliCC‘°n'h^  North  Sea,  or  Mar  d, l  Kerf,  on  the  Wed  by 

This  large  Continent  is  e7ucotnP*f0d  P4n  w^.ich^  hides  it  feif  under  the  Pole  of  the  Erjmanthun 
SeN^^-mcetandemhrace  together,  dividing  It  f. » 

fuppofed)  from  cither  Pole. 

AMERICA. 


■  f  Canadian*,, 

I  where 
there  Hull 
be 


f  Stptentrio-j  , 

|»df,  which  j 
may  he  I 
divided  • 


rlfland, 

...  1  „  yGroepUnd, 

TThe^  Lands>  ajSNorthwales, 
^Southwalei, 
rEOoltiand, 

ISiguanay, 
Canada, 

Acadie, 

II  |  ,  „  „  I  New  England, 

Canada, or  Mw  Franc r,  1  M4  La0ti) 

I  whofe  chief  Parts  and  .  yjrnin|a, 

, L People  arc  thofe  of  |  Carolina, 

J  1  \,t  Hurons, 
lilt  oj  Bermudas, 
Florida, 
r  Mexico, 

I  panuco, 

f  Mexico,  with  It's  Pro. J  Mechoachan, 
l  vinces  and  chief  Plao  Tlafcala, 
j  ces  of  1  Guaxaca, 


Belli  [ltd. 

Btartford. 

Stahtrft  point. 

Hudfons  baj. 

Hop t  advanced, 
ilktktc. 

Mon  Rial. 

Martinet. 

Bo  ft  on. 

Marys  Town: 
m  James  Town. 

Charles  Town. 

St.  Pfttr.  . 
Southampton. 

S t.Htlltns . 

A  fen  ico. 

1’annso. 

Mechoachan. 

Tlafcala. 

dnttquira. 

No,  Sen.  d*  la  Fidtrta. 
Merida. 

Mexs- 
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( 


I 

I 

Amiri-  I 
ta, « 
is  divl-  I 
ded  in-  I 
to  I 


I 

I 


I, Meridio¬ 
nal,  which 

I  may  be 
divided 
jjnto 


4  f  Guadalajara, 

I  Xalifto, 

ICI.iameilan, 
Culiacan, 

Cinaloa, 

Urovinccs  of  4  Los  lacatecas, 

INew  Bifeay, 
Quivira, 

Aman, 

.  t*  \  Cibola, 

).  ^California, 

rGuatctnil^ 

'  Vera  P*x, 

I  soconufco, 

Guatemala  ,  with  Its  ’  chiapa, 
Provinces,^,  of  T  Honduras, 
f  I  Nicaragua, 

Coftarlca, 

I  J^Veragul, 

l  f'  Cuba, 

I,  .  )  iamaica, 

‘  t.  Domingo,  with  •»<  Hifpaniola, 

Ides,  the  chief 
L^hlch  arc  rPanama, 

ICarthagena, 

S  t.  Martha. 

Rio  de  la  Hicha, 
Venezula, 

1  Provinces,  &c.  of  <J  New  Andaloufia, 


1  Peru  with  its  Audi- 
1  cnees  of 


Cdc  ia  Plata, 

S  Chill, 

cMagillanick  Land, 
fsr.  Vincent, 

1  Rio  Janiero, 
j  Spirltu  Saofto, 

•  Porto  S«guro, 

I  lot  Ifleos, 
j  BayjsdeiosSmftos, 

1  ’traxjltt  with  Its  Ca-'o  Fcrnam^uco, 
pitaines,  and  Govern- 1  Tamaraca, 
mentt  of  1  Parayba, 

j  Rio  Granda, 


•  mo  uranaa, 
Slara, 
Maranhan, 
,U»ara, 


|  i  ("Paraguay, 

I  I  Chaco, 

I  |  De  la  Plata, 

(Paraguay ,  or  Rio  dt  la>  Tuconlam, 
Plata ,  with  itt  Pro-  j  Urvalg, 

.  vincct,  &c.  of  Parana, 

,  LGuayr, 


Guadalajara, 

Con.yoftelta 

St.  S' ibiftian, 

St.  Michael. 

!*f.  John. 

Zacatecas . 

St.  John. 

St. )  ee. 

Anian , 

Cibola, 

Fort  de  Monttrl. 
St.Jigo  de  Guatemala. 
Fir  a  Fax. 

Gueve/lan. 

Cuidad  Rial. 
Valladolid. 

Lion. 

Cartago. 
la  Conetption. 

Sr.  Jago. 

Stvilla. 

St.  Domingo. 

St.  Gtrmaine. 

Panama. 

Carthagtna. 

St.  Martha. 

Rio  dt  la  Haeba. 
Vtni\ula, 

Comana. 

Macurtguara. 

Taupuramuntn. 

Macurtwaray. 

St.  Pti  dt  Antiochia. 
St.  Fit  dt  Bogota. 
Q;iitQ. 

B  ae fa. 

Loyola. 

Lima. 

Dt  la  Platti 
Copiapo. 

St.  Philip. 

SanCios. 

Sebafliait. 

Spiritu  Sanffo. 

Porto  Stguro. 

Lot  1  fit  OS. 

Sr.  Salvador. 
Stngippt  dtl  Rtj. 
Olindt. 

Tamaraca. 

Parayba. 
pt  lot  trtt  Rtys. 
Star  a. 

Junipara. 

Para. 

Paraguay. 

Chaco. 

Afjumption . 

St.  Jago  del  lifttra. 
U  Conetption . 

St.  ignition*. 

Ouidad  Rtali 
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Book  IV. 


SECT.  VI. 

Of  the  Water  and  its  Parts . 

'"pi  I  E  Earth  fas  was  (aid  before)  is  encompafled  about  with  the  Water,  which  is 
X  either  Ocean,  Seas ,  Straits ,  Creeks,  Lakes,  or  Rivers. 

I.  Of  the  Ocean. 

The  Ocean  is  a  general  Collc&ion  or  Rendezvous  of  all  Waters. 

а.  Of  the  Sea. 

The  Sea  is  a  part  of  thcO«<?w,  and  is  either  Exterior,  lying  open  to  theShoar,  as 
the  Brittf)  or  Arabian  Seas ;  or  Interior,  lying  within  the  Land,  to  which  youmuft 
pafs  through  fome  Strait ,  as  the  Mediterranean  or  Baltick  Seas. 

%.  Of  a  Strait. 

A  Strait  is  a  narrow  part  or  Arm  of  the  Ocean,  lying  betwixt  two  Shonrs,  and 
opening  a  way  into  the  Sea,  as  the  Straits  of  Gibr alter,  thcHe/lefpont,  &cc. 

4.  Of  a  Creek. 

A  Creek  is  a  (hull  narrow  part  of  the  Sea  that  gocth  up  but  a  little  way  into  the  Land, 
ntherwife  called  a  Bay,  a  Station ,  or  Road  for  Ships. 

5.  Of  a  Lake. 

A  Lake  is  that  which  continually  retains  and  keeps  Water  in  it,  as  the  Lake  Nt- 
curgua  m  America,  and  Zaire  in  Africa. 

б.  Of  a  River. 

A  River  is  a  fmall  Branch  of  the  Sea  flowing  into  the  Land,  courting  the  Bank, 
while  their  Arms  dilplay  to  embrace  l^cr  lilver  Waves. 

SECT.  VII. 

Of  the  Names  of  the  Ocean. 

Flrlf  of  all,  according  to  the  four  Quarters  it  had  four  Names;  from  the  Ea(l  it 
was  called  the  Eaftern  O  can,  from  the  Weft  the  Wcfttm,  from  the  North  the 
Northern,  and  from  the  South  the  Southern.  But  bef ides  thefe  more  general  Names, 
it  hath  other  particular  appellations,  according  to  the  Regions  or  Countries  it  boun- 
deth  upon,  ahd  the  Nature  of  the  Sea :  viz,,  as  it  lies  extended  toward  the  Eaft,  it  is  cal¬ 
led  the  Chinean  Sea,  from  . the  adjacent  Country  of  China  ;  fo  the  Archipelago  of  St.  La- 
varus,  from  the  multitude  of  Iflands.  Toward  the  South,  it  is  called  Oceanus  Indie  us, 
or  the  Indian  Sea,  bfccaule  upon  it  lies  the  Indians.  The  Gulph  of  Bengala,  from  Ben- 
gala  a  City  ill  the  Indies.  Where  it  touches  the  Coafl  of  Per/ta,  it  called  Mare  Per- 
ficum :  fo  alfo  Mare  Arabicum,  from  Arabia ;  fo  towards  the  Wed,  is  the  tAEthiopian 
Sea.  Then  the  Atlantick  Ocean,  from  Atlas  a  Mountain  or  Promontory  in  Africa* 
by  the  Spaniards  called  Mar  del  zttr,  as  alfo  Mare  Pacificum;  and  on  the  other  fide  of 
America  is  called  by  them  Mar  del  Nart.  Where  it  touches  upon  Spain,  it  was  called 
Oceanus  Cantabricus,  now  the  Bay  of .  Bifcay.  The  Soa  between  England  and  France 
is  called  the  Chanel ;  between  England  aiu\  Ireland,  the  Iriff)  Sea,  by  fome  St.  George’s 
Chanel:  between  England  and  Holland,  it  is  called  by  fome  the  German  Ocean,  by 
others  the  Britijh  Seas;  Vulgo,  the  Narrow  Seas :  beyond  Scotland  it  is  called  MareCa- 
ledonium ;  higher  towards  the  North,  it  is  called  the  Hyperborean  or  Frozen  Sea ;  more 
Eaftward  upon  the  Coalt  of  Tartaria,  the  Tartarian  Sea,  &c.  And  this  /hall  fiifHce 
concerning  the  Ocean,  or  Exterior  Seas. 
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SECT.  VIII. 

Of  the  Names  of  the  Inland  Seas. 

THE  Baliuk  Sen,  of  old  Stnus  Codanm ,  by  fome  called  the  Eaft-Sea,  by  the  Inha¬ 
bitants  the  Belt,  lying  between  Denmark  and  Sweden,  the  entrance  whereof  is 

CaSecondly°,,<thc  Ettxine  Sea,  or  the  Black  Sea,  by  fome  Mare  Caucafnm,  Scytbicum, 
Sarmatictim,  Colchicum ;  by  the  Turks,  Caradmtzi :  to  which  joyns  Mcotis  Pains,  now  Mar 

^  xhe  third  is  the  Cafpian  or  Hircaman  Sea ;  by  the  Turks,  Mar  de  Sain  ;  by  the  Per  ft- 
am  the  Sea  of  Backu  ;  by  the  Mofcovites,  Chwalenskei  Mare.  The  length  is  from 
North  to  South,  and  the  breadth  from  Eaft  to  Weft,  contrary  to  all  the  Antient  Geo- 
oraphers ;  which  is  certainly  diicovercd,  not  only  by  the  exad*  oblervation  ot  Olearrn , 
but  alfo  by  his  curious  enquiries  of  the  true  Situation  of  its  Maritime  places  according 
to  the  Longitude  and  Latitude  of  the  Perftans ,  as  alfo  by  the  Aftronomtcal  Calculations 

0t  xhe  fourth  *  B the  Arabian  Gulph,  Mare  Erythaum,  or  Rubrum,  Vulgo  the  Red  Sea ; 
by  Others  Mare  Raffo,  and  Mar  de  Mecca. 

The  fifth,  is  the  Perfian  Gulph,  or  the  Gulph  de  Elcatife :  • 

The  fixth,  is  Mare  Mediterranean;  by  the  Englifh,  the  Straits ;  by  the  Spaniards, 
Mar  de  Levant :  the  beginning  or  entrance  of  it  is  called  the  Stratts  of  Gsbralter ,  ra¬ 
ther  Gibraltarec,  oltm  Gaditanus.  This  Sea  hath  many  names ,  as  it  toucheth  upon 
feveral  Countries;  the  particular  account  whereof  I  Ihall  refer  to  Geographical 
Defcription  of  Maps,  &c.  The  length  of  it  is  by  our  New  Globes  not  ?7  deg.  ot  the 
Eauinottial  from  Tangier  to  Scanderone:  by  other  Globes  and  Maps  it  is  more  than  4 J 
of  the  Eminotftal.'  And  this  fhall  fuffice  for  a  Defcription  of  the  Water,  and  its  1  arts. 

Now  that  all  Places,  Cities,  Towns,  Seas,  Rivers,  Lakes,  &c.  may  be ;  readily  found 
out  upon  the  Globa,  all  Geographers  do  or  Ihould  place  them  according  to  their  Longitude 
and  Latitude :  but  feveral  Geographers  do  fo  differ  in  their  beginning  of  their  Longitude, 
that  it  is  very  difficult  to  under  Hand. 

SECT.  IX. 

Of  the  Difference  of  Authors  concerning  Longitude. 

TO  fay  the  truth,  by  rtafon  of  the  variety  of  Meridians,  the  Longitudes  arc,  grown  to 
fuch  an  uncertainty  and  confufed  pafs,  that  it  is  not  every  mans  work  to  fet  them  down. 
This  indeed  I  have  obferved,  that  many  Geographers,  or  rather  defenders  of  particular 
placet,  tell- us  that  f uc b  a  place  is  fo  many  degrees  of  Longitude  ;  but  from  what  Meri¬ 
dian  others  mull  guefs.  Some  particularly  profefs  to  follow  Mercator:  but  what  are  mo  ft 
'  men* the  wiler  for  this  ?  for  Mercator’*  Meridian  was  not  always  the  fame ;  fometsmes 
thmuvh  the  Canary  Iflands ,  fometimes  through  the  Azores.  Others  again  will  tell  you  their 
Mercian  f hall  pafs  through  the  Azores;  but  whether  from  that  of  St.  Michael,  or  that  of 
Corvo  is  not  let  down ;  and  yet  6  deg.  of  difference.  I  (hall  therefore  take  this  courfe : 
Firtt  fet  down  the  feveral  Meridians  obferved.  Secondly,  the  difference  of  Longitude 
betwixt  thefe  Meridians.  Laftly,  which  of  thefe  I  have  fixt  upon. 

i .  The  Great  MtriJian  by  Pt.lmy  and  moft  of  the  Ancienc  and  Greek  C 
was  made  to  pals  through  Jmmca,  one  of  the  Fortunate,  now  thought  to  be  the  Ca- 

T^Bythe  ArM^ and  NManG^rafbc,  through  the  utmoft  point  of  the  Mfi'r* 

^T’orulLf In  h\i  Sheet-Map  of  Eurtpt,  makes  London  to  lie  in  of  £«««- 

ul-  but  in  the  Sheet-Maps  of  Pram,  and  Br/gb.  it  lies  in  but  11  dig.  to  that  his 
firft  ' Meridian  to  me  is  yet  unknown.  The  Spaniards  fince  the  Conqueft  of  the 
Weft  Andies,  contrary  to  all  other,  account  their  Longitude  from  Eaft  to  Weft,  begin- 

n"IS  Oi?  Modern  Geographers,  as  Mercator,  Cambden,  Speed,  and  others,  removed  it 
into  the  Azores  ;  fome  placing  it  at  St  .Michaels,  others  at  Corvo. 

*.  Blaew ,  the  Dutch  Geographer,  begins  his  Longitudes  from  Tenertf,  one  of  the  C 
nary  Iflands ;  but  upon  his  Great  Map,  the  Great  Mend, an  paffcch  through  Tercera- III®, 
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p  makei>,  J§$  H  it, 
n.gh  ignore  iko,  ci  Bill  .1  ibiuj; 


nn  -  .T  'ch  7dZan;  which  the  fell  of  thoM-  Comma  Map  m.iko>,  De  I! it,  I'.jhn-,  &-• 
s  \vcll  isHuny  1*1'  Di  r  Fwghjh,  au;  bouiul  to  follow  tnioagh  ignorance,  cianl.iibmi; 
as  well  hi^  Enar*  as  hr-  copies  for  thelveft. 

‘ '  s-  ,-w  t|, .  I'nmb  Geographer,  tor  (nmc  kcafon;  (celt  known  to  himldt  )  begin, 
^YZluuL  At  Ferro ,  one  of  Hie  Camsy  Blands  ;  .m  l  therefore  Rime,  hjsTranW 
is  bouul  to  follow  it,  though  podibly  lie  cannot  tell  to  much,  .wul  yet  the  kingdoms 

Sle,u  tells  us,  that  with  a  great  deal  of  Reafon  and  Con- 

iuleracion  he  placed  his  h.’ft  Mir, dm ■  f  Graciofi  one  1 f  the  lflands  ol  the  Azores; 
but  it  is  delineated  upon  h.s  Glebes  and  Maps  th.migh  Joara,  al.no ft  i  deg.  more  hafi- 
v,arl :  a  (mall  miftake,  that  another  mult  come  alter  him  to  tell  hmdeli  what  Mai- 

<l“ Secondly!11  Tlie  diftkrenccs  of  elide  (evcral  Mercians  I  find  arc  thus  Rated. 

1'mm  Ptolemy  s  Meridian  to  the  Arabian  Meridian  was  by  Alu.jcda  in  his  Intro- 
dudtion  to  his  Geography,  accounted  to  be  10  deg.  of  the  ^I.qtutor  ;  lmet  (.nth  but  8  deg. 


J Toledo 
Crnaofa 
Utcer  a 

Valma  or  Tern 

Cor  vo 

St.  Michael 


d.  m. 

15.5s  the  Spanijh  ^ 

10.15  the  millaken  F.ngl./ 
I  i).  o  the  (ujipolcd  DutclA 
2.  5  the  French  f 


.25  ?  Monitor  , 
.  5  s  thers 


And  this  laft  is  the  Meridian  from  which  the  Longitudes  arc  reckoned  111  the  new 
Tcrreftnal  Globe ,  and  111  (evcral  Maps  that  are  lately  (et  forth  by  Mi.  \o>a  ou  at, 
and  Mr.  William  Berry ,  which  I  take  to  be  the  bell  that  ever  the  World  atloulul. 
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Of  the  Vivifion  of  the  World  ly  Zones,  Climates  and  Parallels. 


cither  in  tbcm- 
of  both  winch 


TIJE  Z ones,  Climates ,  and  Parallels  arc  to  be  coniidered  two  ways,  cither  in  them- 
felves,  or  clle  in  their  Adjuncts  or  Inhabitants  heloRgingto  them;  of  both  winch 
we  (hall  here  give  an  account. 

1.  Of ’Lowes. 

A  'Tone  fignifieth  as  much  as  a  Girdle  or  dtand,^  becaufe  by  it  tilde  1  paces  in  the 


Earth  are  with  larger  Bands  com  pa  (led  about.  A  Zone  therefore  is  a  Space  comprehends 
within  two  named  and  lejjer  Parallels,  or  between  one  Parallel  and  the  Puic*  ttjelf  ( 
The  Zones,  into  which  the  Terrejlrial  Globe  is  divided,  are  in  mumper  live,  wlmn 
divihon  is  generally  received ;  and  hath  been  familiar  with  the  old  Latin  1  oets,  as  ap¬ 
pears  by  Virgil, 

Quineque  tcnctit  Caelum  Zona ,  &c. 

Five  Zones  ingirt  the  Sky,  whereof  one  Fries 
With  fiery  Sun  beams,  and  all  [ corched  lies. 

Both  which  the  fart  he fl  off  on  either  hand 
The  blew  cyd  lee  and  brachijh  S hoars  command. 

Twixt  thefe  two  anil  the  mulfl  the  Gods  do  give 
A  wholfome  place  for  wretched  Man  to  live. 

•  And  Ovid  to  the  fame  purpofe. 

Two  Girdles  on  the  Right  Hand,  on  the  Left 
As  many,  cut  the  Skies;  more  hoi's  the  Fifth. 

So  God  di  viding  with  an  equal  Hand , 

Into  (0  many  parcels  cuts  the  Land; 

The  mul If  'through  heat,  affords  no  dwellers  cafe. 

The  dap  Snow  "wraps  up  two  :  but  betwixt  theje 

And  tb'  other  Regions,  are  two  places  fet , 

l There  Trolls  are  mixt  with  Tires,  and  Cold  with  Heat 
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This  diRiudion  of  the  Zones  being  too  general,  I  (hall  divide  them  according  to 
the  method  of  our  times,  in  this  manner. 

The  Zones  arc  either  Temperate  or  Intemperate,  and  the  Intemperate  arc  either  Cold 
nr  Hot.  1  The  Intemperate  Hot  Zone  is  that  (pace  of  the  Earth  which  is  contained  be¬ 
tween  the  two  Tropiclc  Circles,  o f-Canccr  and  Capricorn.  This  Zone  circumferibcs 
within  it  two  Great  Circles  of  the  Sphere,  viz,,  the  Efiwofltal  running  through  the 
jnklR thereof  at  tight  Angles,  an  l  the  Fclipuck  Obliquely  eroding  it,  and  meeting 
111  the  two  Tropicks  twice  in  the  Year. 

The  extent  or  breadth  of  this  Zone  is  47  degrees,  which  rcfolvcd  into  Miles,  hv 
Rowing  60  degrees  ro  one  Mile,  is  Miles  2820:  for  between  the  Equmoflial  and  on 
iher  Tropick  are  included  2;  degrees  and  a  half,  which  make  that  fiimm. 

Within  tlw  compafs  of  this  Zone  is  included  the  greated  part  of  Africa.  Alfo 
many  Hlands,  as  Java,  Samatria ,  Tuprobana :  and  a  great  part  of  the  South  America, 

WTl,is  xl«/was  imagined  bv  the  Ancients,  as  Ariflotle,  Pliny,  Ptolomy ,  and  many 
other  Pbilofopbers ,  Divines,  and  Poets,  to  be  altogether  inhabitable,  by  reafon  of  ex¬ 
treme  beat,  and  therefore  they  called  it  Intemperate:  but  later  difcoverics  have  proved 

Intemperate  Cold  Zones  are  included  between  the  Polar  Circles  and  the  Poles  of 
the  World,  whereof  one  is  Northern,  and  is  contained  between  the  Ar flick  Circle  and 
the  North 3 Pole.  The  other  Southern,  contained  between  the  Antarfltck  Circle  and  the 

SWThe  greatnefs  and  extent  of  thefe  Zones  are  each  of  them  degrees  and  a  half, 

which  reduced  into  Miles  make  1410  Miles. 

The  Northern  Cold  Zone,  contains  in  it  Greenland,  Fweland,  and  divers  other  Northern 
Regions,  fbmc  whereof  are  not  yet  fully  difeovered. 

The  Southern  Cold  Zone,  hath  the  fame  Magnitude  as  the  Northern  ;  but  for  other 
•matters  they  lie  hid  in  the  Gulf  of  obfeunty,  no  Difcovery  having  to  us  as  yet  been 
made  And  whether  thefe  two  Zones  be  uninhabited  by  reafon  of  intemperate  Cold, 
as  the  other  hath  been  thought  by  rca(on  of  two  much  Heat,  this  is  no  place  to 

difcoiu  fc.  r  eraU  ,/om>  -s  tjic  5[)ilcc  contained  between  the  Tropicks  and  the  Polar 
Circles  •  whereof  the  one  is  Northern,  and  is  contained  between  the  Tropick  of  Cancer, 
and  the  Arflick  Circle.  The  other  Southern,  contained  Between  the  Tropick  of  Capri¬ 
corn  and  the  Antarfltck  Circle 

Thde  Zones  are  termed  Temperate  for  thefe  Realons. 

1  Becaufe  the  Sun- Beams  are  caff  obliquely,  and  fo  cannot  caff  fo  much  heat  as 
in  thole  places  where  they  are  Perpendicularly  darted  downwards. 

2  Becaufe  the  Zones  feem  to  be  nnxc  of  both  Extremes,  partaking  in  fome  mea- 
fureof  both  the  qualities  of  Heat  and  Cold:  the  one  from  the  Torrid,  the  other  from 

V?Bec tu(b”m  thefe  Zones  the  diftances  between  Summer  and  Winter  are  very  re¬ 
markable,  having  a  middle  difference  of  Tims  betwixt  them,  is  compounded  of  both 

£*Tlu  extent  or  breadth  of  cither  of  thefe  Zones  is  4?  degrees,  which  refolved  into 

Miles  is  2820  Miles.  .  .  ,  ,  , .  .  „  „  r  AC  . 

The  Northern  Temperate  Zone  contains  in  it  the  upper  and  higher  part  of  Africa, 
ftretching  even  to  the  Mountain  of  Atlas.  In  it  is  placed  all  Europe,  even  to  the 
Northern  Ifands  in  the  Frigid  Zone,  and  a  great  part  alfo  of  Afia. 

The  Southern  Temperate  Zone,  is  not  fo  well  known  to  us,  it  being  fir  diftant  from 
our  Habitation,  and  awaiting,  as  yet,  the  farther  Induftry  of  our  Meroick  and  In- 
duRrious  Fnglijh  Navigators. 

2.  Of  Climates. 

A  Climate  is  a  Space  of  Earth  contained  between  two  Parallels ,  diftant  from  the 
Equinoctial  towards  either  Pole.  c  . 

That  the  Zones  and  Climates  do  agree  in  form,  is  evident  by  the  definition  of  them, 
but  they  differ  in  Greatnejs,  Number  and  O/jice. 

1.  In  Greatnejs,  becaule  the  Zones  do  occupy  Greater ,  the  Climates  LeJJcr  Spaces  in 

^2!  1  ^Number,  the  Zones  king  only  F.ve,  but  there  are  many  more  Climates. 

I11  Office,  Ufc  and  Effect ;  becaule  the  Zones  are  to  diftinguilh  the  mutation  of  the 
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(i.uiluy  of  the  /!;?,  ami  SEuLirs,  according  to  divers  Regions  of  tlvj  Earth.  But  the 
Climates  v  4  tiled  to  111  jiv  the  greateft  ilill'oicnccs  of  horn  sin  th:  dav  ;  the  variation  of 
the  R/fiig. tn<i  Setting  of  tlu’.5f/»7  :  for  places  under  the  lame  Climate  have  the  fmic 
quantity  of  Da,i  and  Nights,  the  fame  Rifng  ami  Setting  of  the  Stars  :  whereas 
place.,  leafed  under  iuW'Tcl  mates  have  a  great  variation  in  Days  and  Nights,  and  a 
ilnets  fhfng  and  Siting  of  the  Stars.  I'or  as  often  as  the  Sedfhtml  or  U»g<fi  day  of' 
one  pla^c/dilf'.1;,  from  the  /  day  of  another,  by  the  (pace  of  half  an  hour,  a  new 
(  Situate  is  placed.  Wiierefme  under  the  ^Equator  the  Days  are  always  Equal,  namely 
twelve  hours  long;  and,  chaiefore,  beginning  at  the  EyamoAtal,  if  we  approach  to¬ 
ward,  either  .  lb  lar  as  that  the  longed  Artificial  Day  amounts  to  tw||yc  hours  and 
a  half  we  may  allu.re  our  lolvcs  that  we  are  conic  to  the  full  Climate.  And  pro¬ 
ceeding  near e/tow.u ds  either  Pole,  till  the  Longefi  day  be  1 3  hours,  we  are  then  ai- 
1  ,vcd  to  t l.e  Second  Chm  ue,  and  ft)  forward. 

But  although  all  Climates  are  placed  according  to  the  equal  increafe  of  half  an  hour 
in  the  length  of  the  I.cngcj!  Jay,  yet  the  Climates  thcmfelves  compared  one  with  the 
other  are  not  all  of  the  lame  givatueli  For  no  one  Climate  is  equal  to  another  in  the 
lame  Horn  //W,  but  are  ilill  Idler  one  than  the  other,  by  how  much  they  are  removed 
from  the  Equine,',  ml  towards  either  Vole :  tor  the  lull  Climate  from  the  Equmotlial  is 
1  eckonod  to  be  in  the  La-itmlc  of  about  8  Jeg.  34  mm.  which  is  514  Miles,  the  fecond 
begins  in  16  Jeg.  4;  mm.  both  which  make  100;  Miles,  which  Is  iomewhat  lefs  than 
the  former,  for  5 14  taken  from  1 00%  there  remains  489  for  the  Second  Climate,  and 
id  of  the  reft,  deci  ealing,  whereas  the  laft  is  not  lo  many  minutes  as  quarters  of  Miles. 

Concerning  the  Number  of  Climates  there  have  been  great  differences  among  Geo¬ 
graphers  ;  But  a  Climate  is  now  Jefmcd  by  later  Writers  to  be  a  Space  comprehended  between 
three  Parallels  in  the  Habitable  Earth,  whence  the  length  of  the  i.ongeft  day  is  increafe d 
by  half  an  hair.  Hence  it  muft  needs  follow,  that  from  the  Eyuinoftial  ( where  the 
Day  is  always  n  hours  longd  to  the  Polar  Circles  (where  the  Longeft  day  is  14  hours  # 
long,)  there  fhould  be  placed  14  Climates  ;  and  this  is  the  Certain  diftimftion  of  Ch- 

mates  1  • - There  is  another  diftin&ion  which  they  call  Uncertain,  which  is  between 

the  Polar  Cncle  and  the  Pole  it  Iclf :  it  is  termed  improper,  becaufe  in  thofo  Climates 
the  Day  is  not  incrcaled  by  half  Hours,  as  111  the  former,  but  firft  by  whole  Days, 
then  by  JVecks ,  and  laft  of  all  by  whole  Months ;  inlbmuch  that  under  the  Pole\i 
iclf  they  have  fix  fylonths  perpetual  Day,  and  fo  Jong  again  a  perpetual  Night; 
But  Climates  are  Spaces  Parallel  to  the  Fquinothal,  containing  three  Parallels,  the  Mid- 
dlemofi  dividing  the  lame  into  two  Parts :  The  Latitude  of  each  Climate  from  its 
Southern  to  its  Northern  Limit  is  of  that  extent,  that  the  Longefi  day  incrca/es  half  an 
Hour. 

Th q  Climates  arc  Denominated  from  the  Chief  Cities  or  Places,  by,  or  through  which 
they  pafs  ;  as  the  Fift  by  Meroe ;  the  Second  by  Alexandria,  the  Third  by  Rhodns 
and  Babylon,  the  Fourth  by  Rome,  Corfica ,  and  the  Hellefpont ,  the  Fifth  by  Venice,  the 
Sixth  by  Vodolia,  the  Seventh  by  Witeberg ,  the  Eighth  by  Roftoch ,  the  Ninth  by  Ireland, 
the  Tenth  by  Bohufe  in  Norway,  the  Eleventh  by  Gothland,  the  Twelfth  by  Wyburgh 
in  Finland,  the  Thirteenth  by  Arctta  in  Sweden ,  the  Fourteenth  by  the  Mouth  or  Out¬ 
let  of  the  River  Dytrecally  in  Sweden  ;  and  the  reft  by  other  Places  of  Norway,  Sweden, 
Alba,  RuJJia,  and  the  adjacent  Iflands. 

Thefe  are  the  Northern  Climates ;  the  Southern  are  diftinguifhed  by  the  Title  of  Anti , 
as  Anti-Meroes,  Ant t- Alexandria,  &c.  in  regard  of  their  Oppofite  Polition  to  the 
Northern  Climates. 

But  for  the  better  underftanding  of  the  Climates,  and  what  appertains  to  them,  fee 
the  following  Fable,  which  is  divided  into  Five  Columns :  the  Tu  ft  ihews  the  Number 
of  the  Parallels,  the  Second  of  the  Climates,  tiic  Third  the  Lfingeji  day  in  each  iV 
ralld,  the  Fourth  the  Latitude,  or  Elevation  of  the  Pole  of  the  rclpeftivo  Regions 
th:  ough  which  they  pafs,  the  Fifth  the  Amplitude  oi  the  Cl. mates. 


%.  Of  Parallels. 

A  Parallel  is  a  Space  upon  the  Tcmfinal  Globe ,  wherein  the  increafe  of  the  Longefi 
Day  is  a  quarter  of  an  Hour. 

Concerning  thefe  Parallels  little  can  be  hid  more  than  hath  been  hid  concerning 
Climates ;  only  we  muft  coniidcr  that  a  Parallel  may  be  taken  in  two  fenfes,  viz,. 
1.  Either  as  a  Line  or  Circle,  as  defined  in  the  Defcription  of  the  Circles  of  the  Sphere, 
void  of  any  breadth  :  Or,  1.  As  a  Space  of  the  Earth  intercepted  between  two  Circles 
Parallel  to  the  Equinoctial  Circle,  and  in  this  fenfe  it  is  here  to  be  underftood. 

Now  thefe  Parallels  arc  denominated  from  the  increafe  of  the  Longefi  Day  by  a  quar¬ 
ter  of  sin  Hour,  as  the  Climate  was  by  the  increafe  thereof  by  half  an  Hour,  yet  thefe 
Parallels  do  no  where  divide  the  Climates  into  two  Equal  parts.  For  in  the  Climates 
we  are  to  eonfider  two  things,  1.  Their  Latitude  from  North  to  South;  Or,  1.  Their 
Longitude  from  Eafi  to  IVcfi.  In  refpeift  of  the  former  we  cannot  call  the  Parallel  half 
the Climate,  becaufe  the  three  Lines  of  which  the  Clsmate  contifts  ("namely  the  mid¬ 
dle  and  the  two  extremes )  are  not  in  any  cafe  of  an  equal  diftance :  but  if  we  eonfider 
the  extent  of  the  Circumference ,  as  it  ftretcheth  it  Iclf  between  Eafi  and  Weft,  we  muft 
needs  acknowledg  much  more;  as  that  of  two  Parallels  dividing  the  fame  Climate  be¬ 
tween  them  :  that  that  is  manifeftly  the  greateft  which  is  next  the  Equmotlial,  and  that 
the  leaft  which  is  neared  the  Pole ;  becaufe  the  Circles  which  comprehend  their  Pa¬ 
rallel  Space  continually  dccreafe  towards  the  Pole.  So  that  if  weimagintwo  Men 
to  Travel  round  about  the  Earth,  the  one  in  a  Parallel  nearer  the  '/.Equator,  and  the 
other  in  a  Parallel  nearer  the  Pole,  in  the  fame  Space  of  time,  it  muft  needs  follow, 
that  he  fhould  go  far  filler  which  is  neareft  the  eAlquator,  than  the  ocher  near ell  the  Pole. 
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SliCT.  XL 

Of, he  'live,  lines  of  Days  WNigha.  mi  of  theses  Scafons  W  Shadows 
'  ImuUut  to  the  fever al  Inhabitants  of  the  hartli. 

I  Of  tin m  who  are  nfjit  under  the  Et|uinnftial  Circle. 

TT  u  ..  be  Hbfervai  ,l,,t  they  whole  Zenith  is  in  the  Emmtllial  C-rcle,  have  in  one 
TT  is  to  be  obluvui  ma  y  //„,  ,n  rCgard  the  Sun  twice  pafleth  di* 

A  2f4>-  two  s  ,4™™‘r1'  ...  v  jien  jie  js  ,n  die  beginning  of  Aries  or  Ligand  have 

realy  over  their  IM  h  ro  Lis  when  the  5«»  is  in  the  firft  point  of  Can- 

I'Zm'cZmm ■  for  then  the  Stm  is  far  elicit  diftant  from  them.fnotwithftandmg  their 
If, Men  Ire  very  tVarm,  and  not  comparable  in  Cot, l  to  ours;)  lo  that  it  appears  that 
o  ,r  two  Sealotl  of  5W  and  Autumn,  are  to  tlicm  two  Summer,,  and  our  two  Sea- 
Z,  O TlVmtr  and  Sum  Jr,  are  to  them  two  muter,.  Moreover,  they  have  Four  fun- 
%  ‘  shadow,  for  when  the  Sun  is  in  cither  of  the  hmmlttal  Taut, ,  then  in  the 
Morning  they  call  their  Shadow  towards  the  Well:  in  the  Afternoon  they  cad  it  to- 
ward"  he  Eaft ;  but  at  Noon  their  Shadow  is  Perpendicular  or  right  down  Alio  when 
the5»»is  in  tic  Northern  %».,  then  they  caft  their  Shadow,  towards  the ,  South,  and 
when  he  is  m  the  Southern; they  call  then,  towards  the  North.  Neverthclefs,  their 
Day  is  always  il  Hours  without  variation,  becaufc they  dwell  in  a  Right  Sphtre.  Fi- 
nai  they  lee  all  the  Star,  towards  the  South  Pole ,  and  about  die  ame,  which  are 
unknown  to  us,  yea  they  may  fee  both  the  Pole,  a.  one  inftant,  and  therefore  may  be- 
houSTtheSimin  the  Firmament  to  K,/iandS«,  as  by  the  GW.  or  Sphere  may  ap- 
pear ;  therefore  Lucan  faith. 

Tunc  furor  extremos  movit  Romanus  Hurt (l as 
Carman&fque  duces ,  quorum  jam  flexsssin  An  [hum 
lAEthtr  non  totam,  mergi  tamen  afpsett  Arclon, 

l.ucet  &  exigtta  vtlox  ubt  notte  Bootes. 

But  in  our  fituation  thefe  Stars  never  Set ;  therefore  Virgil t 

Hie  Vertex  nobis  femper  fublimis,  at  ilium 
Sub  pedibus  Jlyx  atra  vsdet,  mane  fane  profundi. 

And  Lucan  in  another  place : 

Axis  in  Occiduus  gemina  clarifimus  Aril o. 

l.  Of  them  who  dwell  between  the  BquinoAi.il  and  Tropick  of  Cancer: 

Thofe  whofe  Yenith  is  between  the  Equinottial  and  Tropick  of  Cancer,  have  the  Sun 
paOinR  by  their  Zenith  twice  in  one  Year,  which  may  thus  appear :  let  there  be  imagi- 
ned  a %alaHel  Circle  to  the  Equtndftal ,  palling  by  their  Zenith ;  this  Circle  will  cut  the 
Zodilc  in  two  places  equally  diftant  from  the  beginning  of  Cancer  :  therefore  the  Sun 
He, Lin  thefe  two* Points,  pafteth  by  their  Zmtb;  fothat  they  have  two  Summers  and 
two  mnters ,  and  four  Shadows  y  as  they  have  under  the  Ecjuinotltal.  Some  (a) i  Arabia 
is  fituate  under  this  Clime;  whereupon  Lucan  fpeaking  of  the  Arabians  coming  t 
Rome  to  help  Vompey, 

Ignatum  vobii  Arabes  venidis  in  or  hem, 

Umbra  mirati  nemorum  non  tre  finiflras. 

Becaufc, that  in  their  own  Country,  their  Shadow,  were  fometimes  on 

fometimes  on  the  Left,  fometimes  Perpend, color,  fonietimes  towards  the  W/,  and 

fbniutimes  towards  the  Weft  :  but  when  they  come  to  Rome,  which  is  on  this  fide  me 
Tropick  of  Cancer,  then  they  had  always  their  Shadow ,  at  Noon  tide  towaid  the  Nor  .. 

3.  Of  thofe  who  live  right  under  the  Tropick  of  Cancer. 

Thofe  People,  whole  Zrnth  is  in  the  Tropick  of  Cancer,  have  1 *£  *'"*>“  once  >n 
the  Year  in  their  Zenith,  which  cometh  to  pals  when  lie  is  in  the  fir(| * S  n 
Dodecatcmory,  Cancer  (the  Sun  being  then  ill  his  SolfiiceJ  for  their 
Ruing  temleth  towards  the  IZeft  ;  at  Night  when  the  Sun  gocth  .down it  ten  let  no 
wards  the  Eaft ;  but  at  Noon  it  is  Perpendicular,  inclining  on  neither  hde,  but  fa  mg 
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TTT^wn  :  and  under  this  Climate  is  the  City  of  Spine  fixated,  lo  that  Lucan, 
(peaking  of  the  Zone,, 

_ _ Calula  me diu s  mthi  cognitys  axes 

pSFgypto  atquc  umbras  ftufquam  flcclente  Syene, 

^  Of  thofe  who  dwell  between  the  Tropick  c/’Canccr,  and  the  Circle  Archck. 

Tj  jc  pCOple  whofe  Zenith  is  between  the  Tropick  of  Cancer,  and  the  Circle  At  hick, 

1  .  the  Sun  never  Vertical  over  their  Heatls,  hecaule  he  is  no  loonor  attained  to  his 
ha'r®  (l  Altitude ,  but  immediately  lie  returneth  again  Southward,  and  then-  Sb.nkw 
rffffL  always  tends  toward  the  Ninth;  and  in  this  Parallel  are  we  (muted,  and  the 
at  ib  ‘  c‘  0f  the  inhabitable  I  Nr  Id ;  yet  ,t  is  to  be  noted  that  Ethiopia ,  or  fume 
RrC<t  thereof,  IS  in  the  Tropick  of  Cancer,  according  to  Lucan  in  his  third  Book, 

tAlthiopuinque  folum  quod  non  premeretur  ab  wk 
Sigmferi  rrgwne  poll ,  m  pophtc  lapfo 
Ultima  curvati  precedent  ungula  1  atm. 

5.  Of  thofe  that  live  right  under  the  Circle  Ar&iclc. 

They  that  have  their  Zenith  in  the  Circle  Ar  flick,  have  alfo,  at  all  times  ofthc  Year, 
the  Zenith  to  be  the  Vole  of  the  Zodiack,  and  have  the  Zodiack  or  Ecliptick  Line  For 
JL-  Unrt-on  •  lb  that  the  one  half  in  an  inftant  rifeth  above  the  Horizon,  and  the 
X^uHn  the  lame  inftant  goeth  down,  therefore  Alfranganus  well  obfcrves: 
Quod  tbi  occ ul tint  repentefex  figna,  &  reliqua  fex  onuntur  cum  toto  thymol hall  Amt 
leeint'  that  the  Eclypttck  is  their  Horizon ,  the  Tropick  of  Cancer  mult  be  all  above  the 
Uorron  and  the  Tropick  of  Capricorn  all  under  the  Horizon :  lo  that  the  Sun  being  m  the 
firft  Point  of  Cancer,  their  Artificial  Day  is  juft  14  Hours,  and  their  Night  but  a  moment ; 
fo r  in  an  inftant  the  Sun  pafleth  that  Horizon,  and  forthwith  begins  to  afeend  fronuhe 
North  Point  towards  the  Ea/l :  (o  contrail  wife  it  ,s  to  them  when  the  Sun  is  111  the  firft 
Pomt  of  Capricorn,  for  then  their  Night  is  14  Hours,  and  their  Day  but  a  moment. 

6  Of  thofe  that  dwell  between  the  Circle  Ariftick,  and  the  Pole  of  the  World.' 

Thofe  People  that  inhabit  between  the  Circle  Ar click  and  the '.  Vole  Artlsck,  have 
their  Horizon  cutting  the  Zodiack  in  two  Points,  equally  diftant  from  the  beginning 
If  Cancer  and  by  the  revolution  of  the  Firmament ,  it  happeneth  that  this  Portion 
of  the  Z*odiack  intercepted,  remains  always  above  the  Horizon  :  whereby  it 
appears,  that  when  the  Sm  ism  this  part  of  the  Zodiack,  they  have  continual  Day, 
and  »p  Night,  their  Day  is  a  Month  long,  without  a  Night  If  the  laid  Portion  con- 
?ains  two  Signs,  then  their  Day  is  two  Months  long,  and  la  the  farther  North  the  longer 
C  till  yoLome  under  the  Pole  Arche k  where  it  is  .//*  Months  lone.  Alfo  to  them 
>  doth  (of  ill  out  tint  the  Portion  of  the  Zodiack,  intercepted  of  thofe  two  Points, 

!  “  the  beginning  of  Capri. -an,,  is  always  icmaitimg  under  the  U.riz.,, ; 

l  t'h, ,  „hcn  the  Sun  is  in  this  Politioi.  intercepted,  the  Nib,  ,s  f:m  or  long  accor- 
'  rhi*  ninntitv  of  the  intercepted  Portion  ;  but  the  other  Signs  which  Rife  and 
tka  them  lRifc  and  Set  prcpofteroully  or  backward,  as  when  Taurus  Rifech  before 
SA-l?  Ar?es' before  Pifces,  Pifces  before  Aquarius,  &c.  Neverthelefs  the  Signs  oppo- 
n  't’n  tlvdd  Rite  in  right  Order,  and  Set  prcpofferoufly :  as,  Scorpio  before  Libra  ; 
fVah  tvcvJo-  amf yet  nocw.thftandmg  the  S.gns  oppofite  to  thefe  Sep  directly, 
fot italic  Whreh  dul  If,  piepcfteioully,  or  backward,  vTmtrm.ArU,,  Pifi. ,,&c. 

7.  Of  thofe  that  dwell  right  under  the  Pole  Anftick. 

r  n  1  /  c  ri„.r<v  1^  thy)  have  the  Pole  for  their  Zenith ,  and  the  Equinotlsal 
Thofe  cop  ^  (  j- .  (ooinc;  that  the  F.quinoflial  divideth  the  Zodiack  cxadtly 

For  their  Honzi m  whu  ^  S  l ^  rwhich  1S  lhu  one  half  0f  die 

S*‘  Xovu  the  iZXw,  and  that  fix  S, pS(  winch  is  tl.c  other  half  of  the 
‘  Lundcr  their  Horizon ;  lb  due  when  the  Sun  runneth  through  the  half, 
Zodtack)  of  ari..  to  the  end  of  rn.,  it  is  continual  0.,,  with- 

otuNirl  and  when  the  Sun  runneth  through  the  other  hall  which  is  from  the  begin- 
uut  lvigui ,  y  r  :  C01iunu,d  Night,  wichoit;  but  yet  it  cannot 

bcTbauk ul”  as  dffi, the  S»  if  neve,  deprdfcl  uber  their  Hm 
be  tool*  "  ,*  1  , ,  minutes;  which  is,  when  ho  enters  C.pncam,  wliere- 

mrn  above  a;  dcg.ccs,  .  m<  V  "'™  ^  ^  (hc  other  |UV  0f  thtfir  r,ar 

s,:ibr.  from  whence  it.,,  .  I,  at  their  whole  7W,r  is  but  a  Natural 
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buc  yet  it  is  as  iong  as  365  Days  of  out's :  and  albeit  tb.it  the  him  f  half  .1  Tear  together 
above  t heif  Ilonz.on,  |vt  lie  is  never  elevated  above  1%  deg.  31  mm.  vvliereby  the  Day 
is  intolerable  C old  at  all  times  of  the  Tear\  and  the  Ait  h  G 'rujs,  Cold,  and  Cloudy , 
by  realontbat  the  beams  of  the  6'w/s  are  there  buc  weak,  and  not  able  to  oxhauft  and 
confmnc  th ogrtjt  Gap.  ms  which  there  abound. 

S  J1  C  T.  XII. 

Of  the  ‘various  Noon  Shadows,  that  the  Jeter al  Inhabitants  of  the  Earth 
have,  in  rejpctl  of  their  Pofition  in  Zone  and  Latitude. 

TH  i:  Inhabitants  of  a  Place,  in  relpcet  of  the  Shadows ,  arc  either  Amphifcii, 
Heterofeii ,  or  Perijeii. 

I.  Of  the  Amphifcii. 

Amphifcii  k  a  Greek  Word,  and  fignifies  People  of  a  double  Shadow ,  and  fitch  are  they 
that  inhabit  between  the  zsEquator  and  the  Tropicks,  and  whofe  Latitude  cxccedeth  not 
13  deg.  and  a  half.  Thefe  Men  have  the  Sim  twice  every  Tear  in  their  Zenith ,  and 
then  they  make  no  Noon  Shadow  at  all ;  but  when  the  Sun  palleth  from  their  Vertical 
Potrit  towards  the  Northern  Signs,  then  at  Noon  it  will  caft  the  Shadow  towards  the 
South  Coaf  but  contrariwife  coming  from  the  Zenith ,  towards  the  Southern  Signs,  the 
Shadow  Will  be  caft  towards  the  North. 

II.  Of  the  Heterofeii. 

Heterofeii  alfo  is  a  Greek  Word;  and  fignifies  People  that  have  their  Shadow 
eafl  but  one  way.  Thefe  Nations  inhabit  in  a  Temperate  Zone,  betwixt  the  Tropichi 
and  Polar  Circles,  whofe  Latitude  is  never  lefs  than  1  %  deg.  30  mm.  and  never  ex¬ 
ceeded  66  deg.  30  min.  So  that  thofe  that  dwell  in  this  Zone,  on  the  North  fide ,  have 
their  Noon  Shadow  caft  towards  the  North,  and  tho(e  on  the  South  fide  of  the  Equi- 
tiollta!  towards  the  South. 

III.  Of  the  Perifcii. 

Terifcii  alfo  is  a  Greek  Word,  and  fignifies  Men  that  have  their  Shadow* caft  round 
about  them.  Such  is  their  Habitation  who  arc  included  in  the  Frigid  Zone,  circum- 
feribed  between  the  Tolar  Circles,  and  the  Poles  of  the  World,  whofe  Latitude  is  ne¬ 
ver  lefs  than  66  deg.  30  min.  but  extended  dofe  degrees  of  Latitude,  even  to  90  deg. 
where  the  Vole  is  m  the  Zenith :  here  the  Sun  never  corned  to  be  over  their  Heads, 
but  moved  about  them  on  one  fide  or  other,  and  fo  caufeth  their  Shadows  to  doc  the 
like.  Of  thefe  Perifcii  there  arc  two  forts,  the  one  comprehended  between  the  Arttick 
Circle  and  the  North  Pole,  the  other  between  the  AntarUick  Circle  and  the  South  Pole : 
of  both  which  we  have  as  yet  little  Difcovery. 

SECT.  XIII. 

Of  the  Pofition  of  the  Inhabitants  of  the  Earth,  compared  one  with  another. 

Til  E  Inhabitants  of  the  Earth,  compared  one  with  another*  in  refpeft  of  their 
Pofition,  are  Perixci ,  Antixci,  and  Antipodes. 

h  Of  the  Pcriceci. 

The  Word  Periled,  in  the  Greek ,  fignifies  filch  People  that  dwell  in  two  oppofite 
Points  of  the  fame  Parallel ;  the  one  (in  ref  pert  of  the  other)  being  Eaftward ,  and 
the  other  lFcftward,  and  being  diflant  011c  from  the  other  180  deg.  or  a  Semicircle , 
but  not  of  the  F.qu'mothal,  or  any  other  Great  Circle ,  but  of  fitch  a  Circle  as  they  are 
placed  in,  which  Circles  arc  greater  or  Idler,  as  they  arc  nearer,  or  farther  diflant 
f  rom  the  Poles. 

II.  Of  the  Ant  iced. 

The  Anticeci  (as  the  name  imports;  are  fnclt  as  dwell  one  agamft  another,  having  one 
and  the  felf-famc  Meridian,  and  an  equal  diftanteor  Latitude  from  the  Equator,  one 
being  leated  in  the  Northern,  the  other  in  the  Southern  HvmifpkeO. 
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III.  Of  the  Antipodes. 

Antipodes  (  as  the  Word  fignifies,)  are  fiich  as  dwell  Feet  to  Feet  one  to  another. 
But  Antipodes  arc  fitch  People  as  inhabit  under  one  and  the  lame  Meridian,  hut  urn 
der  two  Parallels,  both  tquultflant  from  the  zALquator,  and  in  two  oppofite  Points  of 
thole  Parallels  alfo :  fo  that  a  Right  Line  being  drawn  from  one  to  the  other,  will 
pafi  by  the  Centre  of  the  Earth,  whence  they  are  exa&ly  diflant  the  one  from  the 
Other  1 80  deg.  of  a  Great  Circle. 

Corollary. 

Thole  which  arc  to  us  Perixci,  are  the  Anttceci  to  our  Antipodes.  Our  Antioeci  are 
the  Perixci  to  our  Antipodes.  And  our  Vericeci  are  the  Antipodes  to  our  Anticeci. 

SECT.  XIV. 

How  the  Pcriceci,  Anticeci,  and  Antipodes  are  divcrfly  diflinguiJbeJ, 
hi  refpett  of  the  Ccelcltial  Appearances. 

I.  *0/  the  Pcriceci. 

Til  E  Properties  of  the  V envoi,  in  refpeft  of  Cxleftial  Appearances,  are  chiefly 
Four. 

1  They  have  the  fame  Elevation  of  the  Pole,  and  therefore  the  fame  Temper  of 
th«  Tear ,  and  the  fame  length  of  Days  and  Nights. 

1.  They  dwell  Eafl  and  Well  of  each  other. 

3.  They  have  contra rv  times  of  Day  and  Night ;  for  when  one  hath  his  Noon, 
the  other  injoys  his  Mid-Night ,  and  when  with  the  one  the  Sun  Rifeth,  with  the  other 
it  Setteth. 

4.  They  have  the  fame  Zone,  Climate,  and  Parallel,  but  differ  in  Longitude  180  deg. 

II.  Of  the  Anticeci. 

The  Properties  of  the  Anticeci  arc  Five. 

I.  They  inhabit  the  like  ’Zones,  but  in  different  Hemijpheres. 

They  have  the  fame  Elevation  of  the  Pole,  but  of  the  contrary  Kind,  the  one 
beholds  the  North,  the  other  the  South,  equally  Elevated. 

3.  They  have  JVem.ind  Mid- Night  juft  at  the  fame  times. 

4.  They  enjoy  the  fame  Temper  oc  the  Heavens. 

5.  They,  have  the  Sea  fans  of  die  Tear  contrary;  For  when  the  Southern  Anticeci 
have  their  Summer ,  the  Northern  have  their  Winter,  and  the  contrary. 

'  III.  Of  the  Antipodes. 

To  the  Antipodes  arc  allowed  Three  Properties. 

I.  They  have  the  lame  Elevation  of  the  Pole,  but  not  of  the  fame  Vole. 

1.  They  have  the  lame  Temper  of  the  Tear,  and  the  fame  quantity  of  Days,  but 
diverfly  oppofite  to  each  other. 

3.  They  have  all  the  other  Accidents  contrary  ;  for  when  one  hath  Night,  the  other 
hath  Day  ;  when  one  Winter ,  the  other  Summer ;  when  one  Autumn ,  the  other  Spring. 
They  on  the  North  fide  fee  not  thofe  Stars  towards  the  South  Pole ,  nor  thole  on  the 
South  fide  thofe  about  the  North  Pole.  Thofe  Stars  which  never  Rife  to  the  Northern r, 
are  always  above  the  Horizon  to  the  Southern ;  with  divers  the  like  Accidents, 

SECT.  XV. 

Of  Years,  Months,  Days,  &c. 

I  Of  YEARS. 

AT  E  A  R  is  that  principal  and  ordinary  part  of  Time,  whereby  the  Beginttmgs, 
Progrefs,  Duration,  and  Intervals  of  all  manner  of  Atlions  in  mo  World  are  ac¬ 
counted  ;  and  is  thus  defined.  Annus  eft  Revolutio  periodica,  &c.  It  is  a  Periodical 
Revolution ,  or  a  Great  Circle  of  Months  and  Days,  in  which  the  Four  Seafons,  Spring , 
Summer ,  Autumn,  and  Winter,  are,  after  one  Revolution  of  the  Suv,  ordained  to  re¬ 
turn  in  their  Courfes.  P  p  p  i  By 


ve 
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Book  IV, 


- - - - - NfrjZtd^ldmdbmulus  a  Ring ,  for  that  a  Motion  in  a  Ring 

A,v,cm;c[t»  f,rvepgi.>vdv,l,lr  Amm. 

,  fnr  that  the  Egyptians, hc\orc  they  lud  the 

Or  it  maybe  Annus,  [[T^^Serpent  or  Snake f  biting  her  own .  Tail.  Or,  (as 
Ufe  of  Letters ,  reprclcntcd  by  •  ^  VirUUS  alK\  Strength  of  all  Vegt tables  are 

Ionic)  Annus,  ab  Innovation ,  bee*)  of  r;;;je 

renewed  and  palled  over  by ^ ^ •  <p  w|wr  .  thc  Solar  Tear  is  that  (pace  of  /  me,  wherein 
The  Tear  is  two  old,  sotat  a  1  . •  ,  tj  c  //^z/cw  returns  to  the  fame  again, 

the  Sun  departing  from  ^^,^Vs°mC 
This  Solar  Lear  is  alio  of  two  Kinds, 

Natural  and  Sidenal. 

,  ^  ,n.nr  ri,e  Greotr  a  7?‘7rc>  W,'V")  C0,Uains  t,ut 

The  Natural  I  ear  (called  or  tlie  certain  and  determinate  Point 

Space  of  Time  in  which  the  Sun  l  h  ^  point  again;  which  Interval,  or  Space  of 

o?  the  Zodtack,  4.  Seconds.  . 

Time,  contains  ]6y  Days,  $  J""r  » jg  can  fa&rituM  is  the  Space  of  in  which 

»Vo,n  whence  he  laft  ^  »  «hc  to,- 

The  *»»  C_,  contains 

M  u(c  .0  * 

h  threefold,  as  k*.**  eithet  to 

the  Motion  of 
1 .  Thc  Sun  only. 

1.  The  Moon  only. 

%.  Thc  Sun  and  Moon  joyntly.  r  .  5  tjic  Meajure  of  Time  ,  vlo 

The  making  the  Motion  o  £5  ,  avi  •„  lzMontljs>  ami 

conlHtutc  thcr  r«*r  to  bc.^0n^r fornicr  Number  of  Days,  they  add 
every  Month  ]0  Days,  and  0111.  P  A,  \  fuch  Tears  the  Ancient  Hebrews  ob- 

S  Intercalate  Days  at  the  end  of1 hen  lear  A  mtorcalated  one  whole 

laved  before  the  Alexandrian  *sLra,  yet  10,  y 

Month  of  ;o  Days  111  every  no  *”'•  r  t|w  Egyptian**  and  Ancient  Perfians:  for, 
Thcto«^  is  greater  ^ r,  t£y  make  it  ^  Days,  and  G  Hours, 

according  to  the  C-onlfitution  j  l  ii/extde  or  Leap-Year,  to  contain]  66  Days, 

which  6  Hours  every  fourth  2oir,im  e  t  ie  ij _ Thj/rf-r  is  retained,  and  gone- 

whereas  thc  other  three  Years  comm  ^  Brim 

rally  wfcd  by  tl*J  S>nm,  s*rfi,e!*™>  h  ivine^elpeft  to  the  Mom  from  their  Tar  of 
The  ArOum,  7,r k,  ,  1  juvc  !S.ipc£t  to  both  Um,,an« ;  ami 

u  SymMcal  Lumt.om:  But  the  anc  «  ^  ^  |imic  thc  rear  by  the  Motion  ot 

Ibmethncs1 lh“^f IbmJmes  the  (econd  Year,  according  to  the  Cal,mk 

Yenods,  &c.  .  ■  tinn  t}ie  Tropical  Tear;  for,  as  that  coil- 

The  Sulenal  rear  »  greater  in  qu at  My ,,ojlK  of  the  ■/„,!, a  cl,  and 
tains  the  Space  ot  Time  that  the  Sm  S  Bf  his  SulmalTear  (■>  Si, lore  .helm  J 

continues  till  his  return  to  the  fame  »&>  ,  whom  l,e  wascomoyncd  m 

4  Th t Egyptians  begin  the  Tear  tc^umses 

Loth,  which  (according  to  thou  Calend  A  M  .f  s  of  our  Tear  which  anleth 
nor  Seiji tecs,  but  wandcrcth  throughout  all  calendar  of  which  is  made 

through  -the  omiflion  of  the  6  odd  Hours  computed  in  ou, 

the  BiJJcxtdc  or  Leap-Year.  li,l  ir  Ti ft  place  the  beginning  ot 

The  Romans  hum  the  Ordination  of  \  but  aptor wards,  they  began  it 

thc?'«frtr  about  the  Vernal  Equinox  in  the  Month  A'  ,  .  y  appioveil  o' 

at  thcl///^  according  to  the  confutation  and  appointment  ot  JSuma,  iU  ^ 

by  Julius  Cafar.  So  Ovid, 
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/’!•  >i/r  \:  A  ■ini  prima  c(l ,  VrU.e:iqne  voviSJ  >1.1  SJa, 

!'r;,.c. t  if.iiut  Phoebus  i JJ  Annus  u Uw. 

gi:r  |()  aliir.icU  -is  the  Hibernal  Sid/!:,  e  in  the  R-J  >•/•,•:•</  ( 'aLndar  difleis  9  days  and 
jn  tin?  Old  C-ilaid.ir  19  days  li  om  thc  juli  day  of  t  ic  lull  Mamh  '}  .mtury  ■,  tl.eicloie 
the  R  Mei n  Tear ,  as  u  is  at  this  Jay  eflaldilhed,  agiees  not  with  its  | , ,  (1  Ordm.  tuin. 

The  Ak ,  a,  v:tcs fvg'.ii  their  rear  at  thc  beginning  o[  ' September  |  but  in  the  names  of 
then'  Muths  and  Ltpi  va 's  ,  they  ililler  not  much  I  mm  the  Julian  Acunmt. 

'l'he  Yivctums  begin  their  year  from  thc  fit  It  of  Manh ;  others  from  the  re,  of  De- 
coubce,  being  the  Day  of  the  Nativity  ot  our  Saviour:  lint  we  (and  molt  others)  ac¬ 
count  our  year  to  begin  the  111  ft  of  January ,  and  lb  do  all  Ajlrovomeri. 

The  S)rians  and  S,,  jjenavs  account  the  beginning  of  their  Tear  from  the  firfl  of 
adder,  according  to  the  J  til.  an  she. wit,  which  is  after  the  Autumnal  tAlqmmx. 

The  L  j' '.us,  Lt  lx. ptans,  and  Alexandrians ,  begin  their  Tear  before  thc  Autumnal 
tAlqunnx^pm  the  4  (  al.  ot  Sepun/Lr,  which  is  on  the  19 tb.  of  Augujb,  according  to 
the  Old  Amount  111  the  mclormed  Calendar. 

4  he  At  tubs  begin  their  Tear  at  the  Summer  Soijhce,  or  from  the  New  Moon  next 
l;nto  tj-'-  kune. 

'phe  Ihbrtvn  have  a  double  beginning  of  their  Tear.  The  Eccleftajlical  Tear  they 
hepin  from  ih  :  New  Moon,  next  to  the  Vernal  ^Equinox ;  and  the  Ci  vil  Tear, from  the 

]\Cw  Mam  nest  to  the  Autumnal z/Equmox. - Therefore  in  things  Politick ,  thc  Tear 

ot  the  Jews  ir,  deduced  from  the  Month  Ttfri;  but  in  Eccleftajlical  tilings,  from  the 
Mouth  Nijan. 

II.  Of  Months. 

Til  E  Months  by  which  the  Tears  arc  mcafiircd,  are  twofold,  vita. 

Ajlronornical  and  Political- 

The  Afii,  min  N  Sh.ntbs ,  (which  arc  called  Natural/)  have  relation  to  the  Motion  of 
the  two  Lu ‘'.manes ;  and  they  are  either  Solar  or  Lunar. 

The  Solar  M-mhi  are  1  a  in  number,  which  principally  refpeft  the  ingrefs  of  the 

Sun  into  tiu  Podicatxm'ries  of  the  Zodiac. - 

The  Lunar  Mouths,  which  are  referred  to  the  Motion  of  the  Moon  are  threefold,#^ 

i.  Pericdical.  1.  Synodical.  ].  Illumination, 

'live  fm-.le.il  Month  U  that  interval  of  time,  in  which  thc  Moon  returneth  to  the 
fune  place  m  the  /.  .hack,  from  whence  Hie  departed. 

The  S}»-  dual  is  the  interval  or  lpace  from  and  ConjunHion  of  the  Sun  and  Moon,  to 

the  next  following.  .  .  r  ,  _  , 

The  Month  of  Ulummat ion ,  or  Appearance ,  contains  the  time  from  the  hi  ffc  Jay  of 
the  Moons  appearing  after  the  Change,  to  thc  lalt  Day  of  her  Vtfibility,  before  her  next 
Synod ,  which  may  be  6iu;/ir  or  /.#>  ,  according  to  her  Motion,  Decimation ,  and  her 
Rifrht  or  oblique  Afccudtng  or  Defending  the  Horizon. 

The  Months  Politick,  Ci  vil,  or  Ufual,  are  thole  whereby  every  Nation  diflribute  their 

^CaU  Thc  Egyptian  Montlis  arc  theft, 

1  Thoth.  J  C  5  Tybi.  }  (0  Vachon. 

1  Pimply,  i  J6  Mechir.  C  \io  Payni. 

]  Athyr.  r  S7  Phamrmtb.  f  Su  Epephi. 

4  Ch'cae.  \  Cb  Thar  mut  hi.  )  (n  Mo  fori. 

Every  Month  whereof  contains  ]odavs,  to  which  tom.akc  up  their  Tear  of  days^ 
they  add  at  the  end  ot  the  Tear  5  Intercalarian  days. 

’I  be  Pei  flan  Months^, 

1  Tharavardm.  9  H  Mar  dad.  T  (T9  Adav. 

1  Adarpabajcht.  C  Vu  Echebenz,  f  *  0 

3  Cardad.  (  )7  Mebar.  f  JII  Bebtmen. 

4  j  hr.  \  Cb  Aban.  .J  £ii  Alphander, 

Eve  17  of  thele  Months  liave  ]o  days,  to  which  in  the  Common  Teat t  they  add  JfdaySi 
and  6  in  the  Leap  lear ,  which  they  call  M»fraca. 
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The  Turlcirti  Months  are 
Days. 


I  AfalurrsiW. 
Z  Sepb'r 
%  Ru.if  I. 

4  Rake  II. 

<  (Itnwadi  I. 
(,  ( iui»hl<h  II. 
7  Rcgeb. 


8  Sah.tbeu. 

<y  Ramadhau. 

Ji  o  Scbcval. 

1 1  Dulkadati. 

)  \  Dulhagati. 

ni?Dulfjittfcbe. 

In  Ann.  Abundant  i 
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The  inii.il  Mmtb  is  .1  Numbs,-  of  D.m,  acco, -cling  as  they  arc  placet  m  ora-  (  „ 
lendar  :  But  at  lull  Romulus  Builder  of  Rowe ,  and  the  firft  king  theieot,  dilling.u- 
llicd  the  Year  into  Ten  Months ,  as  Ovid  hath  it, 

Temper  a  digererct  cum  conditor  Urbis  in  Anno 
Conflitmt  Menfes  uiuque  bss  ejje  fuo. 

Wherein  they  included  304  Days.  ,  ,  f  ,  ,,  , 

The  Fu  ft  of  which  was  March ,  which  Romulus  fo  named,  a  Marie ,  from  the  God 
Man  ■  or.  for  that  he  wouft  have  the  Roman  Nation  Warlike. 

Th’ Second  Apnl-  ah  Apencndo,  becaufe  th  in  the  Pores  of  the  Ranh  aic  opened  ; 
or  ab  dipfif.  unde  hams  nomen  habet)  <!)£  U  n  >  ?««»/«»  «  JP"™ 

or  i  Majo,  i.0.  Jupiter ;  or  i  MaolefalUme,  becaufc 
of  the  Wet  or  Moilhuc  then  cattle, 1  by  the  I'ltuUtt  an All/a, let. 

The  Fourth  June,  d  Jtmonbm,  or  (torn  ./»»»  i  «  Wile  ot  ./«£"«• 

The  other  Mmth,  weic  called  t DrC'bor ;  N,raWw; 
nK!*,;  towic, <£,«,.*  as  being  5  AtaA.  ham  Wtr,  bec.tu le  Six  ,W  «4, 

(hftant  j  Srf«»/4r,  becaulb  7  Month ,  diltant,  &c.  it'd  ^  appears  by  that  ol  Ora,/, 

Martis  crat  primus  Mcufis ,  Vcnenfq;  Secundus ; 

Hue  generis  pnneeps ,  ipfms  ille  pater  : 

Tcrtins  <i  Sen:  bus,  J  uventtm  dc  nomine  Quart  us, 

Qu,c  (equitur  numcro  turba  notata  fuit. 

Nuna  Tomptlutt.  Second  King  of  the  feeing  the  Year  of  his  Pro,  leccf?™ 

RoVm,lf,s  to  be  too  coneilc,  added  two  Mrntht  move;  namely,  Jamary  rniHltm; 
whence  Ovid, 

At  Numa  nec  Janam  necavitat  preterit  umbras , 

Mtnjibm  anttquis  addtdit  die  duos. 

January  feems  to  take  its  Name,  cither  from  fauna  \Gate  or  Entrance,  becaufe 
through  January  there  is  made  an  entrance  into  the  Tear,  as  there  is  through  a  Gate 
,mo  a  Ilolfe.  Or  from  Janus  having  two  Faces ,  the  one  looking  to  tlic^r  pall,  and 

'hT£7comes“  that  is  Satrtfieo-,  becaulc  then  the  K«*»  uW  to  Wo 

fice  to  Pluto }  and  other  Infernal  Gods,  tor  the  Souls  of  then  Anccltois.  j 

*  a  iter  wards  Julius  Cafar,  the  firft  Monarch  of  the  Romans,  (  being  ii.ftiiukd  hv  - 

led  M  and  'H“P-  Hence  the  Civil  Rom.m  Month,,  are  numberco  111  this  nunnei, 

ternary  1«C  V  J15'!*  ‘ 

1  March  1<  VW  V\  ?"  TZZ  ^ 

4  April  30b  C*  Attgnjl  3<J  6  »'*«'**>' 

Which  Numbers,  for  the  help  of  Memory,  arc  comprehended  in  t\m  Veil*, 

April  ter  dews,  June,  September//;  Novctnbet  j 
Uno  plus  rihqui,  Viginti  Februus  {)& o: 

At  ji  Bi  lie  mis  fuer  it,  fuperadduur  Unus.  jys 
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Thus  Englijhed, 

Thirty  Days  hath  September , 

April,  June,  and  November, 

And  all  the  reft  have  thirty  and  One, 

Excepting  February  alone  : 

Which  unto  Twenty  Fight  days  we  confine, 

But  in  tli*  BiJJextile  year  ’thath  twenty  nine. 

III.  Of  D  A  Y  S. 

THE  Natural  Day  contains  the  Time  of  ail  integral  Revolution  of  the  Earth  about 
the  Sun,  which  comprehended)  Day  and  Night. 

The  Artificial  Day  is  the  whole  interval  of  Time  from  the  Suns  Rifing  to  his  Set- 
ting:  And  the  Artificial  Night  is  the  time  comprehended  between  the  time  of  the 
Suns  Setting  m  the  Evening,  till  its  appearing  the  next  Morning. 

The  Caldeans  and  Ancient  Hebrews  began  their  Day  at  the  Rfing  of  the  Sun,  and  en¬ 
ded  it  again  at  his  next  Rfing. 

The  Romans  begin  it  at  Midnight ,  and  end  it  the  next  Mulmgbt  after. 

The  Egyptians  begin  their  Day  at  Noon,  and  end  it  the  Noon  following:  And  accor¬ 
ding  to  this  Account  do  all  A(tronomers  frame  their  Computations. 

The  Italians  begin  their  Day  at  Sun  Setting ,  and  end  it  the  next  Sun  Setting. 

The  Babylonians  begin  their  Day  at  Sun  Rifing ,  and  end  it  at  Sun  Setting,  and  their 
Night  from  Sun  Setting  till  its  next  Rifing. 

The  Jews  begin  their  Day  at  the  timeofSww  Rifing,  and  end  it  at  Sun  Setting  ; 
and  thev  begin  their  Night  at  Sun  Setting,  and  end  it  at  the  next  Sun  Rifing:  But  in 
the  diviiion  of  their  Hours  they  differ  from  all  others;  for  the  Hours,  as  well  of  the 
Day  Natural  as  Artificial,  are  always  equal,  and  every  hour  is  the  exaft  14th  part  of 
tl  r  Natural  Day:  But  thefe  divide  the  Time  between  Sun  Rifing  and  Sun  Setting  into 
n  equal  Parts,  and  the  Night ,  from  Sun  Setting  to  the  Suns  Rifing  again,  they  divide 
alfo  into  it  equal  Parts ;  lo  that  the  Hours  of  their  Day  and  of  their  Night,  are  never 
eaual  one  to  the  other,  nor  to  thofe  of  other  Countries  ;  but  when  the  Sun  is  in  the 
Equinottial,  about  the  loom  of  March ,  and  the  11  oria  of  September :  For  alt  In¬ 
habitants  on  the  North  fide  of  the  Equinottial,  have  their  Days  longer  than  their  Nights 
from  the  iof6  of  March ,  till  the  izth  of  September ,  and  all  on  the  South  Side  of  the 
Equinottial,  have  their  Days  longer  than  their  Nights,  from- the  1  zth  of  September  till 
the  1  otb  March ,  notwithftanding,  the  whole  Natural  Day  is  equally  divided  into 

->4.  Parts  each  Part  being  an  Hour,  whether  of  the  Artificial  Day  or  Night  ;  But  the 
Jewdh  account  of  Hours  differs  from  all  tilde  ;  for,  on  the  North  Side  of  the  Equino¬ 
ttial  from  the  loth  of  March  to  the  nth  of  September ,  the  Hours  ot  their  Day  are 
longer  than  the  Hours  of  their  Night :  And  all  the  time  between  the  nth  of  Septem¬ 
ber^  the  10th  of  March,  the  Hours  of  their  Night,  are  longer  than  thole  ot  their 
Drf’v  •  And  our  n  at  Noon,  or  Mid-day,  is  their  6th  Hour  of  the  Day,  and  our  n  at 
Mid-night,  is  their  6th  Hour  of  their  Night :  So  that  when  our  Artificial  Day  is  1$ 
hours  between  Sun  Rfing  and  Sun  Setting  then  doth  the  Jewijb  Day* Hour  contain 
one  hour  ami  a  garter  of  our  hour  in  length;  and  then-  NM,.r  but  three  Vmtm .of 
an  hour  :  Alfo  when  our  Artificial  Day  is  but  9  W,  long  (as  about  the  17 tb  ot  Ja- 
nuary)  then  is  their  Day-hour  but  45  min.  or  ?  quarters  of  our  hour  long,  and  their 
Night-hour  is  I  hour  and  1 5  min.  long :  And  fo  they  vary  all  the  year,  and  are  never 
equal  with  our  Hours  (or  the  reft  of  the  World,;  but  when  the  Sun  is  in  the  Eqmno- 

^And  from  hence  it  is  obfervable,  that  thofe  People  that  Inhabit  under  the  Equi¬ 
nottial  have  their  Days  and  Nights  all  the  year  long  °^n;  1XA 

hours  •*  But  thole  that  live  either  towards  the  North  or  South  Poles,  have  both  longer  and 
fhorter  Days,  according  to  the  Obltquity  of  their  Sphere  :  Of  this  fee  more  in  this  Book 
in  the  Treadle  of  the  Sphere  or  Globe. 
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Cur.  s  ti  s  M  a  t  h  e  m  a  t  i  c  u  s.  Book  IV. 

S  E  ( .  T.  XVI. 

Of  /Kris  ami  Tipochis. 

concerning  thefe  *Air,s  and  Epochs,  and  account  of  Turns  v  tears  6 re.  the 
L  I  .earned  (ircrory,  m  his  /V/?/»<  hath  a  particular  Ireaujv,  in  which 

ho  hath  Learnedly  difcourlcd  of  thefe  matters,  and  from  him  and  others,  my  much 
Honoured  Friend,  and  Induflnous  Mathematician,  SirGt^  lionet,  hath 

done  the  like  ;  From  both  which  I  have  collected  as  followeth  : 

I.  Of  /Kris  and  hpochis. 

Epoch  c  is  derived  from  the  Verb  which  ficnifiodi  to  flop  or  flay,  whereby 
that  which  continually  moveth  is  reflrained  and  fixed,  that  fo  Iron,  thence  the  Rc- 
mnns  may  be  mealured;  And  as  the  Ceded  tal  Bodies  are  c.rcumagitated  by  AIotms,tmA 
that  I  tine  U  the  meafiire  of  Motion,  they  mu  ft  nccclla.ily  require  lome  determinate 
Time  whence  to  be  numbered,  as  well  in  Pneccdentia ,  asm  Subjequentia 

Now,  as  there  is  a  certain  place  of  Hea  ven,  from  which  thefe  Cdtfital  Motions  arc 
counted,  fo  hkewife  m  Turn  there  mull  be  fomc  one  Remarkable  bet,  from  whence 
the  Years,  Months,  and  Days  /'both  before  and  after  the  fame)  aie  to  be  leckoncd. 

This  Epoch, c  is  vulgarly  called  Radix,  horn  whence  that  which,  remains  is  fupputa- 
ted  or  reckoned,  as  from  a  Foundation  or  d  erm.  ,  , 

It  is  alio  named  the  tAira,  which  in  its  Original  was  not  one  Word,  but  feveral, 
which  the  Spaniards  confufedly  joyned  in  one,  and  fo  at  length  it  was  received  by  the 
Latins  :  l;or  whereas  the  Sole  delation  of  the  Empire  on  Auguflus  Catfai  became  of 
happy  confequence  to  the  Spaniards,  they  in  honour  of  him  fo  provided,  that  the 
G.  cat  and  Noble  Actions  of  their  Princes  and  People  fliould  be  reckoned  from  An - 

gutius  Caj'ar -, -  For  Example  in  this  manner. 

Alla  funt  hate  Yolctt ,  Calcndis  Martu.  A.  K*  R-  A.  Cxi.  CCI.  _ 

Hut  in  procefs  of  time,  (For  want  of  interpretation,  or  negligence  or  ignorance 
of  the  Rentiers,  or  Vublick  Notaries ,  omitting  the  Points  between  the  Letters)  it  was 
confufcdly  written  .is  one  Word;  the  (irll Syllable :  whereof  was  the  Diphthong  A  h. 

It  is  likewife  by  A, .imi.es  Ndntp,  in  Ins  Spmifii  Dirtionary,  called  (but  very  cor- 
ruptly)  Ilera,  to  figllific  a  Monarchy.  So  Hera  Mnndi:  Hera  Chrtjli:  llcra  Ordmatio- 
m  Juliana,  &c.  and  generally  any  other  Turn  computed  from  the  rife  or  beginning 

of  any  Nation,  Religion,  Sell,  &.C.  .  \  nt  i  r 

Now  the  chief  ute  and  benefit,  which  redounds  to  Ihjlmam  and  Chomlogers  From 
thefe  *£rit  or  Epochs .  is,  that  the  Times  part  may  be  thereunto  compared  and  ap¬ 
plied,  as  to  a  Time  prefixed:  In  order  whereunto,  the  Reader  is  here  accommodated 
with  the  inofl  llluflr.oi.s  Epoch at  obferved  at  this  day,  when  they  Commence  how  they 
agree,  and  maybe  reduced  to  that  of  our  Saviour  (the  moll  Famous  of  all  amongft 
Chrsjhms,  For  limiting  and  determining  their  Affairs)  for  that  fucli .as  he  rightly  in- 
fli  tided  in  the  Principal  Intervals  of  'l ears,  ilo  belt  undci Hand  the  dilteienccs  ot 
Times,  which  are  various,  and  reap  far  greater  Profit  in  the  IJiJ.ortes  they  read. 

A  View  of  the  more  Notable  E  P  O  C  I  I  hi. _ 
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Part  II  CO  SM 0  0  <P  H T  Tcncftna! ,  or  Geographical.  4 6 ? 

I.  Of  the  Julian  Period. 

This  Vtnod,  allot  but  Feigned  and  invented  by  Scahgcr,  through  a  continued 
Multiplication  of  the  Three  (ycl*  of  the  Sun,  Moon,  ami  Roman  Indidms,  tiled  in 
the  Julian  Tear  ;  is  Rcgiflrcd  among  the  moll  Famous Epochc,  as  being  tiie  V$$j$nlum, 
bv  which  we  are  carried  lately  on  through  a  Series  ot  Years. 

'i'lus  Period  commenceth  4716  complear  Years,  before  the  Common  tA'ra  of 
Cbri/li  or  in  the  47 1  yth  inchoate  before  his  Nativity.  . 

Therefore,  the  Full  of  January  in  the  year  1657-  (Old  Stile)  begins  the  6570  year 
of  the  Julian  Period,  the  Firft  whereof  is  Bifextilc. 

II.  Of  ik  Epocha  or  Ada  rf  the  World's  Creation. 

This  Pcrud  iallcth  out  in  the  7b <5  vear  of  the  Julian  Period ,  which  was  Bfjcxnie 
icnq  compleat  Years  before  the  Birth  of  Chnjl -,  (juxta  1  lt(i  or  team  vent  at  cm.)  Where¬ 
fore  the  Year  16  <57-  1$  the  5660  Current  year  of  the  World,  tAira  fed  hate  tatrnn  sneer - 
ta  &  juxta  ' vtinas  Chrondogorum  fait  entires  immntata.  if  elides. 

The  (l red  Church  numbercth  f  rom  the  Creation  to  Cbrijt's  tAira  5509  compleat  years, 
and  begins  it  m  the  5  509  current,  From  the  antecedent  Calends  of  September.  There¬ 
fore  the  Year  1657  current  of  the  Chnjlun  tAira,  beginneth  the  7165  cun  one-  year 
of  the  H  odd’,  accordingtothe  (Jmian  Account. 

The  Latin  Church  (according  to  Eaifehm)  doth  reckon  from  the  Creation  to  f. hip  s 
Nativity  s  1  99  yc.irs,  counting  from  the  Julian  Vernal  Month  ot  March.  And  there¬ 
fore  the  Year  of  Chnjl  1657  is  the  6856  year  From  the  Creation,  which  mult  be  com¬ 
puted  From  March  ;  for  that  (according  to  the  account)  the  Months  January  aqd  Id 

briiary  belong  to  the  Year  685$.  .  .  . T  , 

The  Jews,  Hebrews,  and  later  Rabbins ,  do  number  from  the  Creation  to  tlu.  Vali¬ 
dity  -761  years;  beginning  their  Account  From  the  firft  day  ot  the  Month  7 ijrs, 
wlUch  then  agreed  to  the  7th  of  October  in  the  Julian  year  And  therefore  the!  Year 
of  Chrifi  1657,  is  the  541 S  year  from  the  Creation,  according  to  their  Account. 

HI.  Of  the  /Era  of  the  Olympiads. 

The  firll  Olympial  began  in  the  Summer  of  the  392$  year  of  the  Julian  Period,  in 
the  M-tve v  'it'  die  Creation.  Therefore  the  firll  year  of  the  Chnjl  tan  cAi.ru  agrees 
toth  *  *766  Olympial  current ;  or  the  \th  year  of  the  194  Olympiad ,  which  began  the 
Summer  before:  Therefore  the  SummoK  of  the  Year  of  Chnjl  1657.  began  the  Firfl 
year  of  the  6  9  Olympial. 

IV.  Of  the  Epocha  of  RomcY  Foundation. 

Thin  Epuht  agrees  with  the  H6'  VeAl'  ot  ^e  J'dtan  Period,  April  zi  (’being  Palilt- 
erum  &•  Urbis  Revue  Natalo  l\fltim)  with  the  3  1 97  year  Irdin  the  World's  Creation-,  the 
avoir  of  the  6  Olympial ,  and  the  7  H  surrent  before  Chnjl-.  Therefore  the  year  1657. 
April  z  1  (Old  Stile,  began  the  1410  V™  Con\  the  Foundation  of  Rome. 

V.  Of  the  Epoclu  of  Nabonnaflar. 

Th.s  (ik-  moll  Famous  of  all  other  Agronomical  Epocha )  took  beginning  at  the 
Death  of  the  Kina  in  the  5967  year  of  the  Julian  Period,  the  31 03  of  the  World,  the 

Eli  If  1 i.o  8  o:pwfnd ,  the  6  of  the  C,,x,  witte  747  beforp  Qbnjl :  Theretote  the 
™r  i6,7j  y„lf  (New  Sillc)  but  ,7»was  (OKI  Stile)  began  the  5406  current  yea. 

of  Nabonnajjar . 

VI.  Of  the  /Era  of  Alexander  the  Great. 

The  A,AM,  call  it .4>*  CUlipp,,  it  began  the  «9°  VCi,r  of,th,e  7"'"“ 

,6,6  of  the  CrMtm,  Number  ti,  the  415  of  Uakmajar ,  anil  the ,  14  current  be¬ 
fore  amfi.  This  Epocha  was  i.lctl  by  Hypnrcm,  Vtfmj,  Ti,m.  .ml 

AlbanyL.  The  Year  1657  l«b  M  (Old  Stile)  the  a,  (New  Stile)  began  the 
19^1  year  from  the  Death  of  Alexander.  .  t  ,  ,  . 

VII.  Of  the  Chaldean  ffira. 

'Fhe  Syrian,  Sno  gratcian,  Alexandrian ,  .or  Cha Idean  i/£r a,  die  J,  ws ^  aiid 

the  Writers  of  the  I  Jiftory  of  the  Maccabees  ulqd;in  the  Jewrih  Affairs,  began  in  the 
4402  year  of  the  Julian  Period,  the  of  the  Creation,  the  of  Nabonnajjar^ 
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ana  the  ,.tl5oPW-  Tl>«  dd,  was  the  1968  cur- 
rent  year  of  this  *ALra,  but  from  October  began  the  1969. 

VIII.  Of  the  Julian  Epocha. 

T  t  v«,r  CpCnv  rnrretfcd  the  Calendar,  began  in  the  year  45  before  our 

S,^££^«of ite  Julian  vrl  the  ,954  oK.h  MFurU  .he 
7-9  0“  1  he  0,9  ,  and  the  7 ,iVH.  th*  f 6  V?'11'”  ‘he  ,S?  Where- 

foie  the  Year  1657  was  the  1701,  h™’ the  Julian  Lmendauon 

IESUS  CHRIST,  the  Son  of  GOD,  and  S«w»  of  the  It arid  was ;  Incar¬ 
nated  in  the  471  3  year  of  the  J ulian  Period,  the  3949  of  the  Ceatm,  the  4ti  of  the 
r,4  0/"4m/,  the  75?  current  year  of  the  Roman  Foundation  ,  and  m  the  748  year 
Current  of  NabonnaJJar. 

IX.  Of  the  /lira  of  Martyrs. 

The  vr£rd  of  the  Ethiopians,  or  Abyffins  (called  Dioclefian,  or 

die  t/£ra  of  the  GTpfei  Martyrs,  for  by  all  thefe  Names  it  is  called)  tiled  by  t he '.Alexan¬ 
drians,  and  Egyptians  at  this  day ;  began  in  the  4997  of  the  Julian  Teuod,  the  4. y  of 
the  World,  the  U  year  of  the  *65  Olympiad  the  foi*  of  Nabonnaflar  the  1 8  day 
of  the  Month  Athtr,  but  with  the  184  chr,fi  ■  f  n.tl  ^foro  tho  iCai,  I^L  s 
the  in;  com  pleat,  but  the  i?74  Current  year  of  the  beginning 

Angufl  19. 

X.  Of  the  Tm  kifh  /Era. 

This  hath  its  rile  from  Hegira,  or  the  Flight  of  Mahomet  from  Mecha ,  began  in  the 
6aa  current  Ycar  o (  chnfi,  July  .6.  The  Years  are  tar. ,  repedmg  towards  the 
Heads'  of  the  Julian  Tears.  And  the  Year ,1657  commence*  the  1067 r  of  Hegnra 
but  late  Turks  do  reckon  1 .000  years  till  the  prelent ;  bccaule  537  P 

Ml’ years,  make  Itarcc  517  Julian  :  Or  fas  Seal, get)  135  Years,  but  n'6 

This ™mZL°'tofMacbumcd)  is  the  Turks  great  Prof  bet,  or  rather.  Grand  Impeller, 
whole  Law  is  the  Alcoran.  Arabia  was  the  Ne/l  that  bred  and  foftcred  that  unclean 
Bird :  Medina  the  place  of  his  Birth ,  Mecha  his  Burial ;  both  which  therelore  are  had 
in  great  Veneration. 

XI.  Of  the  Perfian  /Era. 

This  erf. ra  is  two  fold,  Jefdagirdick  and  GegaUan  The  Wagirdiel,  or  Yeats 
from  the  Death  of  Jefdagirda,  began  the  613  year  of  Our  Saviour  June  16.  And 
the  Year  of  i6*7  bsg.ui  the  1016  of  that  *s±ra. 

This  Jefdagirda  was  the  lift  King  of  the  Perfian,  whom  O, human  the  Sami,  Em¬ 
peror  overthrew,  and  at  once  deprived  him  both  of  Life  and  Kingdom. 

P  The  Sul, an  or  GegaUan  eA.ru  began  the  1079  current  year  of  our  Redemption, 
March  ,4,  m  t  ho,  448  of  the  Jefdargirdick,  on  the  i8r4  dayol  the  Month  i  baravar- 
d,m,  or  Pheurdim  :  And  the  year  1675  began  the  579  of  this  eAra 

This  Sultan  Gelal  (lb  called  by  the  Perfian, )  was  tippero. -of  Cbmfan, .and  Mefo- 
poeamia,  who  by  the  help  of  Eight  Perfian  Mathematician,,  then  corrected  the  Catos- 
dar  of  that  Nation. 

XII,  Of  the  Epocha  of  the  New  Roman  Account. 

This  Account  began  in  the  Time  of  Pope  Gregory  XIII.  Anno  CM,  1 581. 

When  Chriftopherus  Clavius,  the  two  Italian  Brothers,  ( Antomus  and Aloyfms  Li  ,) 
wl  fome  othe,f  Mathematician,,  correaedthe  Julian  Calendm-  |W«KM 
called  Grttrorean  PontiHcian ,  Clavian,  or  Lilian.  The  ycai  165  was  tne  75  or 
this  J>a,  winch  takes  beginning  Olioher  5  of  the  Julian  Tear,  hereby  made  the  15 
of  the  Gregorean. 

XIII.  The  Correction  of  the  Calendar  was  thus. 

They  fubftrafted  10  days  f  from  the  4th  of  Olioher,  unto  the  1 1 (4  of  the  6 me 
Month excluiivcly)  in  the  Year  1581,  that  thereby  they  m«^™^®,the,/1|”,s^the 
nox  ( on  which  the  Moveable  Feafts  depend)  agree  to  the  21  of  ,  •  y  • 

Nicer, e  Council  eftabliihed.  Anno  344.  And  (to  retain  the  lame for  futu «»g» 
variably  upon  the  fame  day, )  they  appointed,  that  of. .300  yea, s  in  he ^1  lilt,  becon  , 
and  Third  Hundred  Years,  the  Leap  Day  (which  in  the  Julian  Tear  happened;  mou^ 
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be  omitted,  and, not  inteic.il.lted,  but  in  ihe  .pa  year,  that  the  Leap  Day  Ihould  not 
be  omitted,  but  intercalated.  l  or  Example,  over  and  bolides  the  10  days  lubftra&cd 
s  aforelaid,  m  the  Year  it-v),  bv  omitting  the  Leap  Day,  the  Gregorian  year  Hull  he 
'n' days  ihorter  than  our  fn'tan  Tear;  and  lb  in  the  year  1800,  it  Hull  be  iz  days 
Ihorter  ■  and  l.tlUv  m  1900,  it  Hull  be  1;  days  Ihorter;  but  in  the  year  loo  5,  by 
keeping  and  iniarealaung  the  Leap  Day,  it  Ihalllhll  be  bat  I  ;  days  Ihorter,  and  (o 
lot  ward.  But  yet  this  Curie!  mu  wants  of  exadtnels,  and  hath  need  of  another  Amend- 
went. 

A  TABLE  of  the  Antici  patio  11  of  the  Gregorian  Calendar. 


XIV.  Uow'%  Reduce  the  Tears  drawn  from  Other  Epocha!,  to  that  of  our  Saviour  s. 

L-Mi  n  In  lb  wlut  year  before  or  after  Chrifl,  any  other  of  the  more  notable  Epocha 
takes  beginning;  it  being  a  task  very  ealic  (where  the  Fixed  Solar  year  conlimng  of 
jV,c  days,  b  ho ii i  s  fax  are  tiled)  to  reduce  them  to  the  Series  of  years  reporting  the 
Bmth  ot  a\w  s  a  V. our  :  l;or  if  they  be  drawn  from  ail  t/Ura  before  that  of  Cbrtjt,  let 
the  Number  of  yeais  by  which  Inch  Epocha  is  deleribcd  to  happen  before  thrift ,  be 
liiblt  racial  from  the  Years  of  the  Epocha  given;  and  the  remainder  mail  Ihcw  what 
year  of  our  Lord  agreeih  thereto.  ,  ,  f 

But  when  the  given  years  of  the  Epocha  proofed  are  lels  than  the  interval  ot  years, 
bv  which  it  precedes  Chnfl's  *A:ru,  and  lo  Subltraftion  cannot  be  made  as  before  ;  let 
the  given  years  of  the  Epocha  be  liibftraftod  from  the  interval,  and  the  rolidue  will 
declare  the" current  years  thereof  before  Chrifb. 

Moreover,  if  the  given  years  he  deduced  from  an  *A.ra  fijecceding  that  ot  thrift, 
tlwn  add  the  interval  of  tins  Epocha  from  the  Radix  ol  Cbri/l,  to  the  years  propolcd, 
and  the  aggregate  gives  the  number  of  years  from  the  Birth  of  our  Saviour,  agreeable 
‘to  the  given  Years  of  the  Epocha  pvopoiel  As  for  Example, 

I  dejire  to  bmw  hi  what  Tear  of  Chnll  the  Arabian  /Era  commenced),  which  Arzacbel 
the  /iflrommr  reforeth  to  the  y%i  year  of  Dhilkarnain. 

Now  becanle  the  tA  ra  of  DhilLirnam  begmneth  Amo  ?i  1  before  Chrifl,  liibltradt 
■511  years  from  9? 5,  and  the  remainder  Ihews  the  current  Year  of  Chrifl,  ill 

which  the  Arabian  csl.ra  eommeneeth.  1  r  r  \  <4 

Alt  ml  /  would  know  how  many  years  the  4^1  par  of  the  City  is  before  Chnit. 

Here  (bccaule  the  ^Era  of  the  City  falls  out  75}  »  before  Chrifl,  which  cannot 
be  lublb  aAcd  from  the  [iropofed  'i  car,  being  greater  than  it)  1  deduce  451  from  75}, 
and  the  remainder  501  is  the  number  ot  Years  that  the 451  of- the  City  precedes  our 

SaVTl\\W£bhm,vi,l  wtitt  Tar  vf ' Chrift  correfponds  to  the  157 ?  year  o/’Diocleiiatl. 

The  Diode  fan  zsl'.ra  fas  already  L  told  you)  began  Anno  thrift  1 1«4-  Now by  ad- 
ainc  284  (the  interval  of  this^v*  t.om  Chrifl)  to  i?7h  (the  Year  pro  poled,)  Ihnd 
that  the  Aggregate  1657  is  the  Humber  ot  Years  from  the  Birth  o  four  Saviour,  agreea¬ 
ble  to  the  i;73  year  of  Dmdefiau. 

XV.  JEW  to  K  dime  the  Totraeterides  of  the  Olympiads  to  the  Tear  of  C lu  ilE 

To  Reduce  the  olympiad*  propolod  to  the  Year  of  Chrifl.  Y* F  a  °  he 

from  the  number  of  the  Olympiads  given,  and  multiply  the  Rcmainde 1  by  4- 
Frodudt  add  the  current  Year  oUhcIctraeunal  propoled,the  Summ  is  the  elapled  Years 

7-6,  i.^ny  ye^s  tl,o.r  precockd 

deduct  776  Iron,  thence,  .11, d  the  relidue  lliews  the  current  Year  otChnft  :  Uut rt  « 
be  lels,  lubitmcl  tlw  lame  tiom  ,  76,  and  what  remains  gives  you  the  Year  before 
Che  lit. 
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For  Lx  ample. 

I  vwld  know  what  Tear  of  Chrifl  agrees  to  the  juft  Tear  of  the  ,  Olympiad. 

Firlt  Sublhadt  i  from  609,  the  remainder  is  60S,  which  multiplied  by  4,  the  Pro 
duel  is  14:1;  unto  which  add  1  (for  the  Year  of  the  current  Tetraetmal)  and  the 
Summ  is  2433.  Lallly,  Subftraft  77 6  from  2433,  and  the  remainder  1657  agrees  to 

the  propofed  firft  year  of  the  609  Again, 

1  would  blow  ii- hut  loir  of  cur  Saviour  com  f  ponds  to  the  3  loir  of  the  9;  Olym¬ 
piad,  in  which  the  Moon  ( according  to  Zenophon  )  is  jaid  to  have  ban  K- 

Firft  Suldh-ad  1  from  9;,  and  there  remains  92,  which  multiplied  by  ■}  produceth 
368  years  ;  to  which  add,;  (the  current  Years  of  the  given  Tetraetend)  and  they 
make  371,  which  dedubteu  from  (becaufe  they  arc  lels  than)  776,  thcie  remains  405, 
which  is  the  Year  of  Chnjl,  agreeable  to  the  propofed  3  year  of  9;  Olympiad. 

XVI-  How  to  convert  the  wandering  and  uncertain  rears  of  the  Egyptians/row  Na- 
bannallar,  to  the  Tears  of  C II  R  I S  I . 

To  change  the  Egyptian  Account ,  Inchoated  from  Nabannaffar  in  the  dccurient  Years 
of  Chnjl,  is  the  dclign  of  the  following  Table. 


A  TABLE  for  Converting  the  Egyptian  Years  from  Nabannaftar  Julian. 


Ami 

Am.  ante 

■  Trim.  Toth 

•Neb. 

Chrifl  urn. 

cadit  in 

f  1 

~747 

26  Fcbr. 

1  4 

744 

25  Fcbr. 

!  roo 

_ 748 

r  Fcbr. 

:  220 

5*4  J 

I  Jan. 

j  2l8 

521 

3  1  Decern. 

j  U8 

401 

1  Decern. 

;  468 

'  "  281 

1  Novem. 

(  591 

i57 

1  f  Ottob. 

1  711 

_ n 

r  Scptem. 

■748 

_ l_ 

2;  Aug. 

1  '  1 

749 

1 

2 3  Aug. 

751 

4 

22  Aug. 

1 

Mens  Egypt, 

~Tftir 

Faophi 

Atbjr 


Anns 

Neb. 

Atim  pojl 
C  hr  1  (turn. 

Prim.  Toth, 
cadit  in 

836 

960 

1080 

88 

1  r  2 

I  Aug. 

1  July 

1  June 

1204 

456 

| 

May 

i  bf 

5  7  ■  * 
700 

I 

A  larch 

1452 

*453 

£45'> 

704 
7  05 
708 

29 

28 

17 

Fcbr. 

Febr. 

loir. 

1462  j 

_ 7J1 

714 

26 

26 

Febr. ; 
~Fobr. 

291?  1 
4?  84  1 

2174 

Hi 

26 

26 

Fcbr. 

Febr. 

Mens  J'gypt, 

Dies.  [ 

Pharnenotb 
'  P bar mui  hi 

210 

240 

j  Paeon 

.  1 

170 

J  Payni  j 

I  Epephi  j 

1  Me Jori  1 

300 

360 

Et  pofi  Me  fori  Epagomena  quincjtte  365 

The  Z>Je  of  this  Tabic. 

SEck  in  it  the  number  of  years  from  Nabonnaffar ,  which  you  defire  to  turn  into  fir 
1 1  an :  Or  (when  you  find  them  not  preciloly)  the  next  greater,  from  vyhicn 
ISlumber  16  found  dcdudl  the  propofed  Years,  and  the  remainder  adned  to,  (i* 
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time  propofed  be  before  Chnjl,  J  or,  if  after,  fubftraded  from  the  Year  of  Chnjl, 
(which  liindson  the  nglu  lund  the  table, over  againll  the  Number  of  Egyptian  Tears,) 
leaves  the  Year  to  be  reckoned  before  or  after  Chrifl,  as  the  Title  direderli. 

*  This  done,  Take  (in  the  lame  part  of  the  Table)  the  Day  of  the  Julian  Tear  agree- 
able  to  the  firft  of  the  Month  'Toth,  and  then  divide  the  remainder  of  Years  (alter 
the  lirlf  Subftratl^n)  by  for  if  the  Quotient  (which  mull  ever  be  augmented  by 
1  when  ought  remaineth  after  Divifion,  otherwile  not  at  all)  be  added  to  that  day 
of'  the  Julian  Tear,  you  have  the  Seat  of  the  Egyptian  Month  Toth  in  the  Julian  Calen¬ 
dar  ;  and  (the  1  lead  of  the  Year  being  found  j  it  is  quickly  feen  how  the  Days  of  the 
Egyptian  Months* agree.  .  rr  . 

'For,  take  but  (in  the  Canon  of  Egyptian  Months )  the  elapled  Days  from  the  Head 
(f  theYear,  to  the  Day  propofed,  and  add  the  Sum  to  the  Day  of  the  Month  in  the 
Julian  Tear *  funto  which  you  have  found  that  the  firft  of  Toth  agreeth,)  and  you 
h.ive  the  Day  of  the  Month  in  the  Julian  Tear,  according  to  the  Egyptian  pro- 

P°But  if  the  Years  propofed  be  from  Alexander,  and  following  the  Egyptian  Online - 
titn  then  (becaufe  there  are  juft  4*4  Vc‘lis  ^tween  the  eJEra  of  the  Rings,  and  that 
of  Nabannaljar )  add  but  47,4  years  to  the  given  years  from  Alexander,  and  with  the 
Sum  as  you  did  with  that  of  the  Years  of  NabannaJJar,  find  out  the  corrclppndmg  of 
the  Julian  Tear  ;  for  it  will  be  the  fame  with  that  which  would  be  found  with  the 
Years  from  Alexander.  Laftly,  The  Day  of  the  Julian  Year  thus  gotten,  you  cannot 
be  ignorant  of  the  Gworcan,  by  adding  but  to  the  Julian  the  difference  of  the  days  be¬ 
twixt  them  for  the  Century  propofed,  you  have  the  Day  in  the  Gregorean. 

Example. 

Thcon,  (in  his  Commentaries  upon  the  Six  Hooks  of  Pcoloroy  Y  Syntax)  makes  mention 
of  a  Solar  Eclipfc  obferved  by  him  at  Alexandria  in  the  1 11  %  year  of  Nabannaf- 
(ar,  the  nth  day  of  the  Month  Payni;  I  defire  to  know  what  day  of  the  Julian 
year  narco  thereunto.  , ,  r 

The  next  greater  number  of  years  from  Nabannajfar,  arc  by  the  rade  foregoing 
no4  and  the  Years  of  Chop  anfwerable,  on  the  right  hand  456  after  Chrifl ,  together 

with  AL/y  1.  - _ Therefore  I  fubftradl  1 1 11  from  1104,  and  there  remains  92 

years,  wind,  9t  debited  from  the  found  years  alter  Chntl,  tooth  ?  64,  for  the  C«r- 

m„  l,„n  alter  our  Smmm. .  This  done,  I  divide  the  hrft  Remainder  9i  years 

bv  a  and  the  Quotient  isij,  and  nothing  remaining,  which  added  to  Mtyi,  gives 
M, Pi  ,,  for  the  day  unto  which  the  Hill  of  Toil,  agreeth:  - — Now  teeing  that  from 
the  S 'Vies  of  the  Egyptian  Months,  210  days  are  compleatly  elapfed  with  the  Month 
Vachon,  and  that  the  ptopofedday  is  the  12  current  ok  the  following  Payni  together 
m  ikiiu'  '’0  2  1  add  292  to  May  24,  ( unto  which  the  firft  of  Toth  anlwereth,)  and  it 
produceth  March  1 3;  therefore  the  Year  of  Chrifl  465,  March  1  %,PoJl  Qhrsftum,  in  the 
Julian  Tear,  agreeth  to  the  propofed  Time  from  NabannaJJar. 

XVII.  How  to  Convert  the  Turkifli  and  Arabick  Tears •  from  Hegira,  into  the 
Inchoate ,  or  Current  Tears  of  our  Saviour. 


A  TABLE  of  Days  i»  ^  Turkilh  Tears. _ _ 


1 

354 

1 

709 

3 

106; 

4 

1417 

5 

1771 

_ 6 

2126 

7 

2480 

8 

2853 

__9 

10 

3543 

1 1 

|  ?89« 

12 

j  _4^ 

1  3 

1  4b°7 

14 

1  47bl 

15 

1  5H5 

Anni.  ] 

Dies.  | 

Anns. 

Diet.  1 

“76 

5670  | 

1 

30  .  0 

10631  .  0 

17  I 

6024 

60  :  0 

11262  •  0  , 

lS  1 

6378 

1 

90  .  0 

31893  .  0  J' 

19  I 

6733 

120  .  0 

42524  .  0  j 

20 

7087 

1 

150  .  0 

53H3  •  0  | 

21 

7442  1 

180  .  0 

63786  •  0  j 

2?. 

7796 

210  .  0 

74417  •  0 

2? 

8150  1 

1  1 

240  .  0 

85048  .o| 

1  24 

j  8505  1 

l  270  .  0 

9*1679  .  0  I 

1  — T  1 
1  »5 

I  8895 

1  300  .  0 

106310  .  0  J 

26 

921; 

| 

1 

__?1^ 

1 

1  28 

9922 

1 

I." 

1 

1  19 

*  10276 

j 

l 

1 

1 

1 

_ -  -- 
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Dap  in  the  Turkilh  Month. 


Maharram 

30 

Sahabeu 

236 

Sepbar 

59 

Ramadhau 

266 

Rabie  I. 

89 

Schevall 

295 

Rabie  II. 

u8 

Dulkadati 

325 

Guimadi  I. 

148 

Dulhajati  • 

Guimadi  II. 

ill 

Dulhittfche  Turc 

Regeb 

207 

In  Ann.  abundanti 

355 

Dap  in  the  Julian  Tears. 


1 

365 

15 

' 

6 

2191 

50 

10 

3652 

.  50 

60 

11915 

00 

100 

36525 

.  00 

600 

119150 

00 

1000 

365150 

.  00 

6000 

2191 500 

00 

! 

!  2 

730 

•  fo 

7 

1556 

75 

10 

7305 

.  00 

7o 

25567 

5o 

, 

200 

73050 

.  00 

700 

255675 

00 

I  2000 

730500 

.  00 

70:0 

255675° 

00 

!  3 

1095 

.75 

8 

.  1902 

00 

30 

1  °957 

.  50 

80 

29010 

00 

j.  303 

109575 

.  00 

800 

290100 

00 

1  gOOO 

1095750 

.  00 

8000 

1902000 

00 

'! 

4  , 

1  1461 

.  00 

1  , 

9 

3*«7  - 

,  25 

L 

40 

1  14610 

.  00 

f  ! 

|  9° 

31871 

.  50 

400  j 

|  146100 

.  00 

1 

■  900 

318725  , 

.  00 

4000 

1461000 

.  00 

1 

|  9000 

3287250  . 

00 

5 

1826 

.  15 

|~ 

1 

50  ] 

1  18261 

•  5°  1 

1 

I 

500  1 

182625 

.  00  | 

5000  i 

1  1826150 

.  00  J 

1 

Days 

in  the  Julian  Months. 

January 
February n 
March 
April 
Months, 


31  ;  1  May  I  51  151  September  *73  274 

59  60  June  1 81  181  Otivber  304  305 

90  91  July  211  1*3  November  335  1336 

llo  III  Augujl  14}  144  December  3_6_5  |  366 

Com  Bif.  Months,  Com  Bif.  Months,  Com ,  Btf. 


Fit'll,  by  the  Table  of  Days  in  the  Julian  Tear ,  rclolvc  the  Interval  of  this  Epoch  a, 
from  that  of  Cbrifi,  into  compleat  Days. 

Next,  the  time  propoled  in  the  Turkifl)  Account,  into  days,  by  the  Table  of  days 
inthe  Turkifl)  Tears ,  for  they  being  all  colloded  into  one  fumm, the  fame  will  giveyou 
the  number  of  days,  wherewith,  by  the  Table  of  days  in  the  Julian  Tear,  youmaynnd 
out  the  Month  and  Day  designed  from  Chrifi ,  as  followeth  — 

Seek  out  in  the  Table  of  days  in  the  Julian  Tear  the  number  of  fif  you  find  not  the 
fame  exactly J  the  next  Idler  than  the  Sum  of  days  before  found,  and  take  the  oppo- 
fite  Years  on  the  left  hand.  Then  from  the  Sum  of  days  firft  Colleded,  lubfhad  this 
next  Idler  Number,  ami  with  the  remainder,  Jels  than  365)  find  out  in  the  Table 
of  days  in  the  Julian  Month ,  the  Month  and  Day  ot  the  Julian  Tear ,  and  lo  you  will 
have  the  Year,  Month, and  Day  from  Chrifi, congruent  to  the  propoled, from  Hegira.— 

But 
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But  d  the  remainder  exceed  365  days,  )  ou  mull;  therewith  re-enter  the  Table,  and 
thence  take  the  next  Ids  number  ot  days  ( as  you  did  before)  together  with  the  oppolite 
Years  on  the  left  hand,  which  add  to  the  former;  lo  continuing  your  work,  till  fewer 
than  365  days  do  remain  ;  that  you  may  colled:  the  Julian  Tears  as  aforelaid. 

Exam  pic. 

I  dt fire  to  know  what  Day  of  the  Julian  Tear  agrees  to  the  1057  from  Hegira,  the 
‘pth  Day  of  the  Month  Saphar. 

Firft  then,  the  interval  of  the  Turkifl)  Epocha  from  that  of  Chrifl,  is  62 1  years,  July 
15  compleat,  which  thus  are  relolvcd  into  Days,  multiplying  all  by  365.25  or  365;. 
But  by  the  Table,  thus, 

600  Julian  Tears  give  7  19 150  Days 

20  Years  give  7305 

1  Year  gives  365 

~~T~  K  June  Compleat  18  r 

T1  Iff uly  Current  1 5 _ 

jg Fjgtt^Sum  of  days  in  the  Interval.  227016  Days 

I:or  the  Arabick  Tears,  by  the  Table. 

900  Arabick  Tears  give  3*^930  Days 

150  Years  give  53155 

6  Years  give  2126 

"5  Maharram  Compleat  30 

1 0  5 6  ?  Saphar  Current .  _ 7 _ 

The  Aggregate  of  days  in  both  601264  Days 

Now  to  Convert  tfy  Aggregate  of  Days  into  Julian  Years. 

The  whole  number  of  days  601264  Years 

Number  for  1000  Years  365250  1000 

-  Remainder  236014 

The  Number  next  Ids  219150  — - 600 

Remains  16864 

The  Number  next  Ids  14610 - 4° 

Remains  2-254 

The  Number  next  Ids  219*  6 

Remains  63 

Here  it  is  evident  that  1646  Julian  Tears  are  anfwerable  to  601201  Days,  which 
with  63  Days  remaining,  makes  601264,  the  whole  number  of  Days :  Now  for  the 
63  days  remaining,  59  of  them  arc  elapfed  with  February,  and  the  4  then  remaining 
are  to  be  accounted  in  March  :  Wherefore  I  conclude,  that  upon  the  4 th  of  March 
1647  Current  (after  the  Julian  Computation ,  but  the  141/6  of  March  in  the  Gregorian  ) 
agrees  to  1057  from  Hegira ,  the  ph^ty  of  the  Month  Saphar. 


Of  the  Common  or  Vulgar  Notes  of  the  Julian  and  Gregorian  Tear,  and  how 
to  find  them. 

I  Of  the  Lunar  Cycle,  commonly  called,  the  Golden  Number,  or  Prime. 

THE  Golden  Number  is  a  Revolution  of  19  years,  in  which  time  all  the  Lunations 
and  Alpeds  between  the  Sun  and  Moon,  do  nearly  return  to  the  lame  placesthey 
were  19  years  before.- — —To  find  it,  Add  one  to  the  year  of  Chrifi  (for  at  his  Nati¬ 
vity  the  Golden  Number  was  1)  and  divide  by  19,  the  Quotient  tells  you  how  many 
Revolutions  the  Circle  hath  made  iince  the  Incarnation,  and  the  Remainder  is  the 
Golden  Number  for  the  year  loughc. 

Example:  For  the  year  1687,  add  1,  it  is  1688;  divide  by  19, the  Quotient  is  88; 
and  lo  many  Revolutions  hath  th#  Circle  made,  and  the  Remainder  16,  is  the  Golden 
Number  for  the  year  1687. 


J 
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~  "  of  the  Solar  Cycle,  or  Cycle  of  toe  bun. 

,  .  n  ,  ■  r„o  vpirs  and  the  chief  ule  of  it  is  thereby  to  find 
This  Circle  is  A  Revolution  of  i  )  *  »  ‘  .  It  1S  found  by  adding  0  (for  lb  far 

out  the  Dominical  or  S,,fa\Her  c/  JJ  \a  t]ic  yCar  of  our  Lord,  and  dividing  the 
was  the  Circle  gone  at  the  Bum  o  /  f or  die  year  ;  but  if  nothing  remains, 

Produft  by  28,  and  the  remainder  is  the  Circle  toi  tn*  >  > 

then  28  is  the  Cycle.  ,  1 1  q  t]ie  Sum  is  uVu  which  divided  by 

i*  Ill  Of  the  Epaft. 

Tliis  Mr  t 

S'dlte  tl>c  Ptotlua  by  I'd  Sbuud  to  be  ,  6, 

r,ld  z6  remaining,  which  it  the  E fall  tor  the  year  .  6b , . 

IV.  Of  the  Roman  Indi&ion. 

This  Revolution  was  invented  for  the  PaymR  “fl  *«=  Add' 

ye.wof  clt  and  d.v'deVheSum  by  .  5,  the  Remainder  after  div.lion  « the  Namier 

oft',e  vear  l6«-  to  whicl.  add  it  makes  1690,  which  divided  by  15, 

J^^.r^Re^inder  ,0  is  the  MHU.  for  that  year. 

Tables  for  the  finding  of  thefe  Cowman  Notes  both 
in  the  Julian  and  Gregorian  Accounts. 


Yea.  >■*)  Dominical  Yea.  3  Epac  ;  Yea.  ^ 

of  1  Letter.  of  ^  -c  g;  -6 

CAr.  £  7»/.|Gr<g.  oHcs!  C/'r  5 


1672'  IG  FlC  B 
1671  a  E  I  A 
1674  3  D  G 

16 7J  _4  _SL  J-- 

1676  5  B  A  E  D 

1677  6  G  C 

1678  7  F  B 

1679  Jf  _E_  A 

1680  9  D  C  G  F 

1681  10  B  E 
[681  n  A  D 

1683  it  G  C 

1684  13  F  EB  A 

1685  14  D  G 
168615  C  F 

I1 687  16  B  _E_ 
1688  17  A  G  D  C 
|i689  i8  F  B 

1690  19  E  A 

1691  20  D  G 

1692  21  C  B  F  L 
[693  22  A  D 

1 694  2  3  G  C 

1695  24  _F _ B_ 

1696  25  E  D  A  G 

1697  26  C  F 

1698  27  B  E 

1 699  28;  A  D  r 


1681  10  20|  1  o 

1682  n  1  2 1 1 

1683  12  12  ij 

1684  1 3  2;  |3, 

1685  14  424! 

1686  1515  5i 

1687  16  26  16: 

1688  17  7  271 
16891818  8 

1690  19  29  19 

1691  I*  u  1 

' 692  2  22  I  2 
‘693  3  I  2V 
1694  4  14  41 
(695  52515 

1696  6  _6  2.6 

1697  7  *7  7 

1698  8  28  18 

1699  8  9  29 
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Table  fbeveiti^  the  keaft  0/  leader.  j 

A  1  B  r  c  T  D  T^TfTGlT 


C  I  Up"/  9 
g  2  Afar.  26 
o  3  /4pr.  16 
4  Apr.  9 
§  5  Afar.  26 

ii  6  //pr.  16 
*"■  7  2 
J=  8  Apr.  13 

u  9  9 

^2  io' Apr.  2 

U  II  Apr.  16 
Lo  y  „ 
g  12  <fyr.  9 
^  13  Mar. 76 
g  14 //pr.  16 

O  15  rfpr.  * 

fo  16  Mar.io 
P  17  Apr.  16 
18  /fpr.  2 
I  19  Apr.  7% 


Mar.  28  29 

18  19 


6  7  « 

30  31  ^p"/  J 

20  14  15 

6  7  « 

23  24  25 

13  H  15 

6  Afar. 31  ^pr//  1 

20  21  22 

n  '+  „  8, 

30  31  /ipn/  I 


Afar.  30  31 


SECT.  XVIII. 

Of  the  Reafon  of  the  Difference  in  Computation  letivecn  the  Old  and  New 
Accompts. 

Av  }ntK  been  raid  before)  is  that  fpace  of  time  in  which  the  Sun  goeth 

fhrouglV  the  whole  Circle  of  the  Zodiack,  as  from  the  Tropsck  if  Cancer -to >  the 

iidomuch, 'tint  Ct»/orf«»J>  De‘ Dje  Na.al.  U\,  that  the  Year  coni, lied  ot  lo  many 
^rhis^unccK  ConfuW  upon  the  pld  R«»»  Ca War  that 

u  cannot  yet  be  «  b  ;„la»  experience,  that  the  Emperor's  Ma- 

nllott1^ tio  nVtlcik  thl  -n.be- of  L>xyS ub/ns 

SSSS 
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TTs'econds  greater  than  the  Suns,  which  muff  of  neceflity  breed  a  difference  of  fb 
many  Minutes  and  Seconds  every  Year,  betwixt  the  Year  which  the  Sun  it  felt  de- 
feribes  in  the  Zodtack,  and  that  which  it  reckoned  on  in  the  Calendar  ;  which  though 
for  a  Year  or  two  may  pals  infcnfibly,  yet  in  the  1'pace  of  1 34  Years  it  will  rile  to 
one  whole  Day,  that  is,  the  beginning  of  the  Year  in  the  Calendar  mu  ft  be  let  one 
Day  back.  As  for  Example;  Let  the  Year  begin  at  th &  Vernal  Equinox,  or  Spring ; 
In  the  Emperors  time  that  fell  out  to  be  at  the  14th.  of  March,  but  now  this  Year 
it  fell  out  upon  the  1  oth.  of  March,  1 3  Days  backwards,  and  lomewhat  more,  and 
(o,  if  it  be  let  alone,  will  go  back  to  the  FirlV  of  March,  and  Firft  of  February,  till 
Ea/ler  come  to  be  on  Chnfimas  Day ,  and  fo  infinitely. 

To  reform  this  difference  in  the  Account,  fome  of  the  late  Roman  Bilhops  earneft- 
|»»  endeavoured;  and  the  thing  was  brought  to  that  perfedlion  it  now  Hands  in  fio 
much  as  it  is)  by  Gregory  the  nth.  in  the  Year  1582..  Ilis  Mathematician ;  ( whereof 
Ltllitu  was  the  chief)  advifed  him  thus:  1  hat  conlidering  there  had  been  an  Agita¬ 
tion  in  the  Council  of  Nice  fomewhat  concerned  in  this  matter,  upon  the  motion  of 
that  Quoftion  about  the  Celebration  of  Eajler  ;  and  that  the  Fathers  of  that  Aflcmbly, 
after  due  deliberation  with  the  Afirononters  of  that  time,  had  fixed  the  Vernal  Equinox 
at  the  nfi.  of  March,  and  conlidering  alfo,  that  fince  that  time  a  difference  of  10 
whole  days  had  been  paft  over  111  the  Calendar  ;  that  is,  that  the  Vernal  Equinox,  or 
Spring ,  which  begun  upon  the  lift,  of  March,  had  prevented  lo  much  as  to  begin 
in  Gregory's  days,  at  the  1  oth.  of  the  fame,  10  Days  difference,  or  thereabouts;  they 
advifed  that  1  o  Days  fhould  be  cut  off  from  the  Calendar,  which  was  done,  and  the 
10  Days  taken  out  of  October  of  that  Year  1581.  as  being  the  Month  of  that  Year 
in  which  that  Tope  was  born  ;  fo  that  when  they  came  to  the  5th.  of  that  Month, 
they  reckoned  the  1 5th.  and  fb  the  Equinox  was  come  up  to  its  place  again,  and  hap- 
neu  upon  the  21  ft.  of  March ,  as  at  the  Council  of  Nice.  But  that  Lilhus  fhould  bring 
back  the  beginning  of  the  Year  to  the  time  of  the  Ntcene  Councils,  and  no  f  arther, 
is  to  be  marvelled  at ;  he  fhould  have  brought  it  back  to  the  Emperor  s  own  time, 
where  the  miftakc  was  firft:  entered,  and,  inftcad  of  10,  cut  oft  1 %  Days:  How¬ 
ever  this  is  the  reafon  why  chcfe  two  Calendars  differ  the  (pace  of  10  Days  one  from 
the  other.  And  as  the  Old  Account  was  called  the  Julian ,  from  the  Emperor  ;  fb  the 
New  is  called  from  Gregory  the  Pope ;  and  Ltllitts  the  chief  Agent,  the  Gregorian,  er 

LiyZ  the°Third  Calendar  there  needs  not  much  be  faid,  though  it  be  more  abfolute 
than  the  Second ;  for  it  reduceth  the  beginnings  of  the  Year  to  the  Emperor’s  own 
time,  and  fb  leaveth  the  Old  Style  1 5  Days  behind,  as  it  ought  to  do. 

SECT.  XIX. 

7  he  Vfe  of  the  Tcrrcftrial  Globe  in  Geography  and  Navigation. 

WHat  the  Terrejlrial  Globe  is,  and  what  is  deferibed  upon  it,  as  alfo  the  Circlet, 
Lines,  and  Points  anfwering  to  thofe  in  the  Heavens,  and  to  what  Ufes  they 
ferve,  "is  largely  difcourled  of  in  Book  III.  Chap.  I.  Of  Tragical  Agronomy,  where- 
unto  I  refer  you  for  Satisfa&ion :  I  fhall  here  only  fhew  the  Ufc  of  the  Globes  in  the 
Solution  of  luch  Problems  as  concern  Geography  and  Navigation. 

GEOGRAPHICAL  PROBLEMS. 

P  R  o  B.  I.  To  find  the  Longitude  of  a  Place. 

Definitionf]T  Ongitude  is  the  diftance  of  a  place  from  the  firft  Meridian  reckoned  in 
.Ly  the  degrees  of  the  eAEquator,  beginning,  as  was  laid,  in  this  New  Ter - 
rejlrial  Globe ,  at  S.  Michael's  Ifland  in  the  Azores. 

Prallice  '. ]  Bring  the  place  ( that  is,  the  mark  of  the  place)  fuppofe  London,  to  the 
Brazen  Meridian;  then  count  how  many  degrees  of  the  eAEquatcr  are  contained  be¬ 
tween  the  firft  Meridian  and  that  of  London,  cut  by  the  Brazen  Meridian,  which  yon 
will  find  to  be  28  deg.  which  is  the  Longitude  required.  And  in  this  manner  you 
fhall  find 


London 
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deg.  win.  deg.  1 

London  Y  C  28  o  F 

jer/ifthm  /to  be  dlhiitX  66  30  By  other \  7; 

Jcdo  in  Jap.iuS.  from  the  firft  J 167  o  G lobes  J178 
Rio  dc  la  platafi  Meridian  by  X  o  and  N  21 

Mexico  \  the  New  Globe.  )  75  o  Maps  )  86 

Charlton  lflo  J  C  f|I  ,o  C  65 

Pro  b.  II.  To  find  the  Latitude  of 


eckoned  from 
the  lame  Me¬ 
ridian. 


a  Place. 


|  Definition. ]'~T*  II  K  Latitude  of  .1  place,  is  the  Diftance  of  the  e/ Equator  from  the  Pa* 
i  X  rallel  of  that  place,  reckoned  in  the  degrees  of  th q  Great  Meridian  ; 

j  and  is  either  North  or  South,  according  as  it  lies  between  the  North  or  South  Poles  of 
the  eAEquator. 

Trail  tee .]  To  find  the  Latitude,  bring  the  mark  of  the  place;  for  Example ,  Sup- 
pole  London  to  the  Brazen  Meridian,  then  count  the  number  of  degrees  upon  the  Me¬ 
ridian,  contained  between  the  Equator  and  the  place  given.  Thus  you  fhall  find  the 
Latitude  of 

deg.  min.  deg:  mm. 

London  to  be  .  Tfl  jo  f5I 

]  Wwin  the  Moguls  Country  to  be  «  \$i  ?o  g  other  V* 

!  The  South part  of  the  Cafptan  Sea  to  be  hi  o  Globes  and/1*1  ° 

I  Aflracan,  on  the  North-part  ofthsCafpian  Sea  to  beA46  o  Maps  )49  0 

The  North-part  of  China  to  be  J 41  0  *  /S1  0 

Pfi/i  in  India  to  be  (.28  o.  L*1  _  0 


Pro  B.  III.  The  Longitude  and  Latitude  of  any  place  Icing  known,  to 
find  the  true  Situation  of  it,  though  not  expreffed upon  the  Globe. 

Pr4tf/fe.]'DRing  the  degree  of  the  ex Equator  that  anfwereth  to  the  Longitude  of  the 
JlJ  place  to  the  Meridian,  and  then  reckon  the  Latitude  of  the  place  upon 
the  degrees  of  the  Meridian  towards  cither  Tole,  according  as  it  is  either  in  North  or 
South  Latitude;  and  right  under  that  degree  and  minute  upon  the  Meridian,  is  the 
true  Situation  of  the  place  enquired  after. 


P  R  o  b.  IV.  To  find  what  Time  or  Hour  of  the  Day  or  Night  it  is  in 
any  Vpt  of  the  Earth. 

Definitional}  Y  reafon  of  the  Earth's  diurnal  Motion  round  the  Sun  in  24  hours,  the 
13  Sun  enlightening  but  one  half  of  ft  at  the  fame  time,  it  comes  to  pals, 
that  when  it  is  Morning  in  one  place,  it  is  Noon  in  a  fccond,  Night  in  a  third,  and 
Midnight  in  a  fourth,  according  to  their  leveral  Situations  in  relpeft  of  Eafi  and 
Weft  one  from  the  other.  This  difference  of  time  is  known  by  the  number  of  de¬ 
grees  contained  in  the  Equator  between  any  two  places  propofed,  converted  into 
hours  and  minutes,  reckoning  1 5  deg.  to  an  hour,  e^c.  but  more  readily  by  the  Globe 

Prallice .]  Suppofe  at  London,  at  12  of  the  Clock  at  Noon,  you  would  know  what 
a  Clock  it  is  at  Mexico  in  the  Well  Indies ;  bring  London  to  the  Meridian,  and  let  the 
Index  of  the  Hour  circle  to  12.  then  turn  the  Globe  Eaflward,  becaufe  Londorns  Eaff 
of  Mexico ,  till  you  bring  Mexico  to  the  Meridian  ;  then  fee  what  hour  the  Index  points 
at,  for  that  is  the  hour  then  at  Mexico,  Thus  you  will  find, 

h.  m. 

c  Me  xic  9  f  I 

1  Charlton  Ifland  6  4 

When  it  is  1 2  a  |  Rio  de  la  plata  8  z 

Clock  at  Len  d. 

%  3j?a  Clock  after 

,  !sS  Noon- 

And  thus  by  knowing  what  difference  of  time  there  is  between  place  and  place  at  1 1 
a  Clock,  the  like  difference  is  to  be  underftood  of  all  other  hours. 

Q.qq  *  • 


don ,  it  is  at 


I  Jerufalem 
I  Surrat 
'-Jedo 


*  a  Clock  before 
f"  Noon. 


PROB. 
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Book  IV. 


p  K.  o  B.  V.  To  fad  I  be  Distance  of  any  f.ro  places  upon  the  Globe 
front  another . 

Trail, ccM  AY  the  Quadrant  of  Altitude  upon  both  the  places  required ;  then  count 
!  JL  the  number  of  degrees  of  th e  Quadrant  of  Alntnde  con  amed  between 
the  two  places;  which  being  found,  multiply  them  by  60,  gives  the  diftance  in  Eng. 
bflt  Miles.  Thus  you  will  hnd  w>  • 


!  Mexico 
~ ferufalem 
Surrat 
Jcdo 

Pin  Jc  In  t 


ISurrat 

Jcdo 

I Rio  de  la  plat  a 
Charlton  I  (land 


*°(  by  the  new 
fixe  of 


deg.  m. 

I  9>  3o" 


by  the  great 
r  Dutch  Globes 
and  English. 


If  you  find  fas  you  needs  mud)  that  the  proportion  of  Miles  upon  tliefe  new 
Globe,  do  very  much  differ  from  thofe  dillanccs  let  down  by  other  Authors .you  are 
de  fired  not  to  think  much ;  for  the  Longitude,  are  not  yet  exadly  agreed  on  :  rhepet- 
feaion  is  not  one  Man's,  nor  one  Age's  Work,  and  mult  be  waited  lor.  Where  you  hnd 
he  places  upon  this  Globe  to  agree  with  othe»,  yon  have  caufc  to  fufpea  they  have 
lain  upon  the  lees  of  time,  not  as  yet  enquired  into:  Where  you  find  them  todilagrec, 
you  may  conclude  that  thoy  have  been  brought  to  a  truer  correftion  and  amendment. 

P  r.  o  B.  VI.  To  find  the  Pofition,  or  what  Point  of  the  Compafs  any  two 
places  are  Situate  one  from  another. 

Pofition  is  an  Angle  which  is  made  by  the  meeting  of  the  Me,,. 
1  Man  of  one  place,  with  he  Vertical  Circle  of  another. 

Trainee. 1  To  find  this  out,  you  are  to  elevate  the  t ole  to  the  Latitude  of  one  of  the 
places,  hippo (e  Union-,  then  bring  it  to  the  Mend,  an,  and  it  will  fall  out  to  be di- 
realv  in  the  Zenith ;  for  the  Elevation  is  always  equal  to  the  La  nude;  then  fallen  the 
of  Alutuoh  to  the  Zenith,  and  turn  it  about  till  it  fall  upon  the  other  place, 
ftppole  the  lfie  ai  Toner, f,  and  the  end  of  the  Quadrant  where  it  touched,  the  lie 
ff,.  Will  (hew  that  the  Ifle  of  Tenerif  beareth  from  London  SSW  :  So  alfo  the  bear- 
"r^rLrtll  fiom  the  Lt.ard  to  be  S  W,  ha! fa  Point  oppofile 

Point  N  E,  half  a  Point  Eafierly ,  the  bearing  of  the  Lizard  from  the  Barbados. 

Pro  B.  VII.  To  know  at  any  pm  in  what  place  of  the  Earth  the  Sun  is  in 
their  Zenith. 

This  muft  be  to  fuch  Inhabitants  of  the  Earth  only  that  inhabit  in  the  TomJ  Zone 
between  the  Tropicks. 

Trattice  tD  Ring  the  place  you  are  in,  fuppofe  London,  to  the  Meridian  and  the  Index 
Trainee. ^  g^  ^  ^ .  then  con(] i(fcr  the  time  of  the  day,  which  foppolcto  be 

1  1  r  1  n  *  jn  Afternoon*  the  Sun  having  then  10  deg.  of  North  Decli- 

half  an  hbttr  f«  »  Ah e noon,  s  „||  th, 

nation ;  « .hen  byca ufe  ,t  is  Alte inoonfr  turn  ^  ^  ^  ^  ^  ?  a'dock  amUl 

Index  Aulipa  ‘5  .  ,|  |en  (jc  wfiat  place  or  Country  is  under  the  Meridian 

hue  s  eg  of  Nvrii  Declination,  and  fou  will  find  Non, bre  d,  Mo,  upon  He 
tn,u  cues  10  K  ,  rtt  n  t  v  «ut  if  it  were  required  the  fame  day  at  hair  an 

i  I”\n  the  Mor  fi  fg  then  you  (hoi, Id  have  turned  the  Globe  IVeflward  nil 

6  i:,:il"  and  . ...  half :  And  then  uiuler  the  Mend, an  an d  upoj. 
the  Parallel  of  10  deg.  North  Declination,  you  will  find  it  near  4  or  5  little  M-1'11 
dole  by  the  U'ef  fide  ol  Mallaeca  in  the  Eaft-hdee,,  where  the  h„n  will  be  mtl w/.mah 

*  Having  found  in  what  place  of  the  Earth  the  Sun  is  in  the  Zenith  elevate  the  &e 
to  the  Latitude  of  the  place,  either  North  or  South  ;  then  bring  that  place  to  he  U 

Jian,  lo  lhall  all  places  cut  by  the  Horizon  liavc  the  Sun  in  ^^"7’  .' X,  ", ^ 

It  ill  ward  lhall  have  the  .V»»  nfag  in  their  Horizon ;  thole  to  the  h,J ma  hal  up 
the  S„„  fifing.  In  thofe  Countries  that  are  above  the  I  hr  ana ,  it  is  day-  .  ,  •"'dm 

thole  but  1 S  deg.  below  the  Horizon,  it  is  twilight ;  but  m  thofe  C  otimiKs  ^  u 

tiic  I  Luzon,  it  is  at  that  time  midnight. 


I,  B  VIII.  The  Difference  of  Longitude  being  known ,  tofiiuhvh.it  Dc- 
grec  of  the  Ecliptick  culminates  ' at  any  other  place  at  any  time  propofal. 

March  the  10th  at  to  of  the  Cl9ck  before  Noon  here  at  London  I  would  know 
what  degree  of  the  Ediptick  culminates  then  at  Jemfdcm. 

VTAHiceVni  evate  the  Globe  to  the  Latitude  of  your  place,  viz.  deg.^o  min.  then 
?mhcc.\y^l j  ,  lacc  for  that  day,  viz.  r  o  deg,  to  the  Meruhan, and 

'v *  vf  ,fV  then  turn  the  Globe  Eafhvard  till  the  Index  point  at  the  given  hour, 

a  J  ti  e  Clock,  and  you  will  Inul  the  a8  deg.  of  then  culminating  here  at 
t  I  »  Next  turn  about  the  Globe  IVefhvard  until  }  }  deg.  50  mm  of  the  iZLauator  be 
o°£ through  the  Mend, an,  or  nil  tile  Index  of  the  hour  Orel,  be  moved  e  hours 
l,“  3,  „  tfie  dilfeience  of  Longitude  given ,  and  then  you  will  find  the  Mmdt- 

rtwcumhc  lichpOch^it almoll  4 deg.  of  r  ;  fo  that  I  lay,  T  4  deg.  isthe  point  ol  the 
Echpuck  that  is  then  culminating  at  fcrujalem. 

Pit.  o  B  IX.  To  find  out  the  fever  al  Volitions  of  the  Inhabitants  of  the 
Earth,  the  dijlinllion  of  Shadmf,  the  Different  Habitations ,  & c. 

m- IE  Lcmtndc  and  Latitude  of  a  place  once  rcfolved  on,  the  Pfim  of  the  Sphere 
TUvou  cifmot  mils  of;  for  if  the  place  you  try  for  luave  no  /.awWt  it  mull  ot 
ttTcefifiv  he  under  the  eSEyuator ; and  therefore  in  a  Right  Pofition : if  .t  have  lefs  or  more 
^  t  \  d  *#  *c  ci  hit  a  up  *  if*  the  olacc  have  qo  det.  of  Latitude,  the  Pofition  is  la 

fdMMheR 

Portl  e  chine,  and  Parallel,,  and  confcquemly  the  length  of  the  lotigcll  day  ,  the 

Count  1  y  declines  1  ]  ^  jus  tjlCjrs  in  winter  :  according  therefore  to 

vary  tkn  eng  ;  1  m|  j.  Jtj)0n.  Days  thc  Ancients  did  diifinguilh  the  Earth  into  fe- 
the  diffuciit  lengthm  g  thov  called  Climates  and  Parallels;  every  Clime  con- 

S  o  ilut  whctc  tL  longell  Davs  ate  half  an  hour  longer  than  at 

tarns  two  us  e  whcre  they  are  encrealed  an  hour  longer 

the  begins,  which  you  will  find  to  be  at  8 

V4  "„m.  where  die  lecond  begins ;  and  16  for  any  of  thc  reft,  as  by  thc  Table  111  the 

Tolar  Circles  divide  thc  Surface  of  the  Globe  into  five  parts,  or 
which  arc  called  7. ones,  whereof  one  is  contained  within  the  ArUuk  Circle , 
another  compalled  by  thc  Antarlhck  Circle ,  and  arc  called  the  Frigid  Zones ;  the 

tWltawwfS  hecanfe  there  their  Shadows  have  a  Circular 
of  the  r«'j  '  ■  ‘  j  j  Zone  are  called  Hcterofcii,  becaule  their  Meridian 

motion,  i  hole ■<*  f  _  towards  ,he  North  to  thofe  that  dwell  within  the 

IwoS^  towards  theStwii to .thofe  that  dwell  within 

Iropick  ot  Lancer,  am  Ant ar Hick  Circle.  Tlie  Inhabitants  of  the  Torrid 

the  Iropick  of  ^aPric °f  :  i  p  tj  c  ]sjoon  Shadows  according  to  the  time  of  the 
/MCTfCl  riS Sun  is  in  the  Southern  S,gm,  and 
Scfimcs'towarS  the  when  the  Sun  is  in  the  Northern  Signs. 

To  fad  cut  the  other  d.fiinllm  of  Habitation,™..  Antia-ci,  Periled,  Antipodes. 

t  r  ;  1,,.  nlicc  •  brine  it  to  the  Meridian ,  where  you  find  it  to  be  fi  dtg. 

Let  London  be  the  1 1.  ^  >  S  ^  manv  degrees  of  Southern  Latitude  be- 

ts  WoT ^  %  b  in  tlic  place  where  thetr  Annua  Hood  befote. 


c u EL S u s  Mathematicus, 


Bool:  IV. 


NAUTICAL  PROBLEMS. 

HPHere  bo  four  tilings  upon  which  the  practice  of  Navigation  is  principally  groun- 
1  ded,  viz,,  i.  Longitude.  1.  Latitude.  %  Courfe .  4.  DtJ/ance.  - 

All  which  I  (hall  handle  in  the  Seventh  look  which  r.cateth  wholly  of 
NAVIGATION ;  and  therefore  in  this  place  I  Inal)  only  Ihew  you  the  Ule 
of  the  Globes  ( both  Gelefiial  and  Terreftrial )  m  Working  of  (itch  Problems  as  are  of 
frequent  ufe  in  that  Art. 

Pr  o  B.  I.  To  find  the  Latitude. 

I.  By  the  Meridian  Altitude  of  a  known  Star  (fuppofe  Algol.) 

B Ring  Algol  to  the  Meridian ,  and  from  the  Centre  of  the  Star,  downwards,  count 
his  Altitude  61  deg.  and  ma?k  that  point  upon  the  Meridian  :  then  bring  that 
point  to  the  South  part  of  the  Horizon,  and  you  dull  find  the  North  Pole  to  be 
elevated  67  deg.  39  win.  which  is  the  Latitude  you  arc  then  in.  In  like  manner,  if 
you  (hould  oblerve 


The  Bull's  Eye, CUpon  the  South  part  C  5 1  o^You  would  C  54  48  N. 
--  „  I  ~f  nS  be  111  La  V67  ;i  S. 

titude  £3  4  14  N. 


Spica  Virgtms,  • 
The  Gre at  Dogy 


of  the  Meridian ,  ha¬ 
ving  Altitude 


II.  By  obferving  of  two  Stars,  one  being  upon  the  Meridian,  and  the 

other  Rifing  or  Setting. 

Bring  the  Star  which  you  fee  upon  the  Meridian  unto  the  Meridian,  and  there 
holding  the  Globe  faft,  move  the  Meridian  in  the  Horizon,  till  you  fee  the  other  Star 
on  the  Eafi  or  IVeft,  Bifmg  or  Setting,  as  you  oblerved  it,  and  then  lhall  the  Globe 
Band  at  the  Latitude  you  are jin.  r  ,  , 

So  if  you  (hould  (ee  Regulm  upon  the  Meridian ,  and  Lyra  riling  towards  the  Eafi, 

the  Latitude  would  be  found  37  deg.  50  min. 

III.  By  the  Altitude  of  two  known  Stars,  being  both  of  them  upon  the  fame 

Azimuth  or  point  of  the  Com  pals. 

I  ay  the  Quadrant  of  Altitude,  or  rather  your  thin  Brafs  Semicircle  to  both  the  Stars, 
at  the  proper  degrees  of  Altitude,  as  you  obferved  them  to  be  in  the  Heavens ;  (for 
the  difference  of  their  Altitudes  is  equal  to  their  diftance.)  Then  turn  the  Globe 
about  in  the  Horizon,  till  the  Quadrant  or  thin  Plate  of  Brafs  do  touch  the  Horizon  in  that 
Azimuth  (or  point  of  the  Contpafs) on  which  you  obferved  the  Stars  to  be;  fo  (hall  the 
Globe  reft  at  tne  Latitude  you  avq  in.  . 

So  Capella  and  Scheder,  Capclla  being  10  deg.  high,  and  Scheder  66 deg.  high,  and 
both  of  them  upon  the  North- Eafi  point  of  the  Compafs,  you  will  find  your  fell  to  be 
by  this  obfervation  in  the  Latitude  of  40  deg.  o  min.  North.  * 

IV.  By  the  Altitude,  Azimuth,  and  Declination  of  the  Sun,  or  of  a  known  Star. 

Suppofe  a  fixed  Star ,  as  that  in  the  Right  Knee  of  Hercules ,  having  47  deg.  9min. 
of  Decimation,  (hould  be  obferved  at  Sea  to  have  ill  deg.  of  Azimuth  from  the  North 
pan  of  the  Meridian,  and  to  be  60  deg.  high;  and  from  hence  the  Latitude  were 

1  ^Elevate  the  Globe  to  the  Stars  Altitude  60  deg.  and  from  the  Pole  count  the  Com¬ 
plement  thereof  ^  deg.  to  which  ferew  the  Quadrant  of  Altitude  :  al  o  count 
111  deo.  upon  the  Horizon  from  the  North  part  of  the  Meridian ,  and  to  thole  de¬ 
grees  bring  the  Quadrant  of  Altitude,  and  there  keep  it;  then  turn  the  Globe  about, 
till  47  deg.  9  wm.  the  Star's  Declination  (counted  upon  the  Equinothal  Colure  from 
the  Eaumobhal')  do  cut  the  Quadrant  of  Altitude ,  and  thofe  degrees  will  cut  the  Qua¬ 
drant  of  Altitude  in  71  deg.  13  min.  and  that  is  the  Latitude  in  which  you  then  are. 


476 


p^TlI.  COSMO  6%JT  Hr  Tbrejlrid ,  or  Geographical. 

v.  By  the  Sun’s,  or  a  Scar’s  Declination  and  Amplitude. 

,  Su„  or  a  Star  have  10  deg.  of  North  Decimation ,  and  let  the  Amplitude 

,Wnf  at  its  Rifmg  or  Srtiwf  be  oblerved  to  be  57  deg.  from  the  North. 
rSat'c  the  O  lob,  to  (tilt  Complement  of  . the  Amplitude,  and  count  the 

r,|f  en  4er.  upon  the  Meridian  from  the  Pole  forward,  and  thereto  (crew 
fSrla  lZ  of  Id  bring  the  other  end  thereof  to  the  Ef  01 n'ef  Point, 

$  E  m  then  count  80  tleg.  fthe  Complement  of  the  Star ,  or  S™  'Declma- 
from  the  Vole  upon  the  Eammltial  Colure,  and  bring  thole  degrees  to  die  ■§»*/«« 
TjSil  4g-  of  the  Colur,  cut  7.  deg.  H  min.  of  the  Quad, am,  and 

that  is  the  Latitude  you  are  then  in. 

VI.  By  the  Sun’s  Afcenfional  Difference,  and  Amplitude. 

If  the  Afcenfional  Difference  be  17  deg.  7  min.  and  the  Amplitude  3  3  deg.  10  mm.  and 

thrl‘jr,rr/d  ZVlobem'rn'deg  7  min.  the  Afcenfional  Difference,  and  from  the  Pole i  count 
1  "  and  thereto  (crew  the  Quadrant  of  Altitude 5 

£;  -is,  Ers;s=  setzst 

pljAn,l  if  VOU  count  the  degrees  of  the  EytmedUd  comprehended  between  the  Meri- 
J„ntiZ%aZ iTfltude,  you  (bill  find  them  to  be  xo  deg.  ,  mm.  wind,  „ 
the  Wj  Northerly  Decimation  at  that  time. 

VII.  By  the  Sun’s  <i  Star’s  Declination,  and  the  Time  that  he  is  upon  the 
J  luft  or  Welt  Points  of  the  Compats. 

75  from  the' S»S>!  E $vJd  or  Wefwad ;  and  thereto  bring  the 

upon  the  "^/‘"^‘^.iT^hjt'aegtces  of  the  Quadrant  are  cut  by  the  E mi- 

Diftapce. 

[)Rob  II.  Any  two  places  given ,  to  find  their  Rumb. 

■gtt-iTpi  rsdSS.  ‘Jt  ess  t£t. 

l  (  •Ur.liinoii  the  Terreftrial  Globe  by  certain  Spiral  Lines ;  for  the  bettu  under- 
fta£  wteU  1  (hall  Ptemifc  the  common  Ititerfe<5lion  of 

^^4/any  place  that  .sdiftant  from  the 
vsBcjuator,  cannot  cut  diveis  Mem lumi i  at  e<j^a^  ^  °f  any  place,  and  inclining 

.■s&tesstss  XfJs.  a  -  *» *«  - 

"vmmhirif  W=  Sad  upon  any  Point  of  the  Compaf.  except  North  or  South,  we 

tr eqm]  Mlt“ And  re' 

(peftTthelanic  Qiiarters  of  any  two  P-r-fc*  wl»fe 

p  Sixthly, The  portions  of  the fame  ^“'SroSoSier:  therefore  an  equal 
difference  of  Latitude  1  s  the  ^a1??  J  j  ‘  1  tjie  aiffeience  of  Latitude  in  all  places; 

-» 

elevated,  and  the  other  depi  died.  Qjqq  4  Seventhly, 
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Seventhly,  Rumbs  though  never  fo  far  continued,  do  not  pa  fs  through  the  Poles ,  but 
wind  about  the  Poles  until  they  loolc  themfclvcs.  . 

Hence  you  may  under ftand  if  your  Ship  be  di  retied  under  the  Nirthov  South  Rumb, 
your  Collide  will  be  always  under  the  fame  Meridian ;  if  under  the  haft  or  IVeft  Rumb, 
you  will  cither defenbe  diet /Equator,  or  a  Circle  Paiallel  to  it .  If  youi  l  enseal  Point 
be  under  th equator,  your  Ship  will  dcfcribe  an  Arch  or  Segment  of  t he^uator; 
but  if  your  Zenith  or  Vertical  Point  be  diftant  from  the  Equator  cither  North  or  South, 
your  Collide  will  then  delcnbca  Parallel  as  far  diftailt  from  the  t Equator,  as  the  La¬ 
titude  of  die  place  is  whence  you  firft  let  forwards  :  But  it  your  Voyage  be  to  be 
made  under  the  Rumb  which  inclineth  to  the  Meridian ,  your  Com  fe  will  then  be 
neither  in  a  greater  or  lefler  Circle ,  but  your  Ship  will  dcfcribe  a  kind  of  a  crooked 

^  Practice.]  Find  the  two  places  upon  the  Globe,  and  when  you  have  found  them,  foe 
what  one  Rumb  Line  paffeth  through  both  of  them,  and  that  is  the  Rumb  or  Point 
of  bearing  of  thofe  two  places  one  from  the  other.  So  C.  del  Gade  on  the  Coafl  of 
Zanguebar  and  C.  Comorin  are  both  of  them  found  upon  the  IV  S  IV  and  ENE  Rumb, 
and  that  is  their  Point  of  bearing,  or  Rumb  required. 

If  you  can  find  no  one  Rumb  tlutpaflcth  through  both  your  places,  then  you  niufl 
look  what  Rumb  Line  upon  the  Globe  runneth  moll  Parallel  to  both  the  given  places, 
and  conclude  that  to  be  the  Point  or  Rumb  of  thofe  two  places  bearing  one  from  another. 

_ So  if  the  two  places  were  Seirra  Liona  in  Africa ,  and  the  Ifland  £ .Helltna,  if  you 

look  upon  the  Globe ,  you  ftiall  find  no  one  Rumb  Li  we  to  pals  through  both  the  places, 
but  that  Rumb  to  which  the  places  lie  nioft  Parallel,  is  the  NNIV  and  S  SE  Rumb ; 
and  fo  Sierra  Liona  bcareth  from  S .  I Icllena  N  N IV,  and  on  the  contrary  S .Ilellena  is 
lituate  from  Sierra  Liona  SS  E,  which  is  the  Rumb  required. 

P  R  o  B.  III.  Having  the  dijlance  Sailed,  and  the  Rumb  you  have  Sailed 
upon  given ,  to  find  the  Difference  of  the  two  places  both  in  Longitude  and 
Latitude. 

HAving  found  the  Rumb  upon  which  you  made  your  Courfc,  make  a  fmall  mark 
thereupon,  for  the  place  you  departed  from :  then  from  the  Equinotlial  take  tne 
number  of  Miles  or  Leagues  you  have  Sailed  upon  that  Rumb  (allowing  10  Leagues 
for  a  deg.)*  and  fet  that  diftancc  upon  the  Rutab  from  the  former  Point  made;  and  at 
the  termination  of  your  number  of  Miles  or  Leagues ,  make  a  fecond  mark  upon 
the  Rumb then  bringing  the  place,  or  Point  you  departed  from,  to  the  Meridian , 
you  (half  there  find  the  Latitude  of  that  place  or  Point,  and  the  Mir'ulian  cutting  the 
Equinotlial  will  fhew  you  the  Longitude  of  that  place  or  Point.  - - -  Do  fo  by  bring¬ 

ing  the  fecond  Point  or  place  to  the  Meridian ,  and  there  fhall  you  find  the  Latitude , 
and  upon  the  Equinottial  the  Longitude  of  that  place  or  Point.  Now  if  you  fiibtraft 
the  lefler  Latitude  from  the  greater,  you  have  the  difference  of  Latitude ;  and  the 
lefler  Longitude  fubtrafted  from  the  greater,  gives  the  difference  of  Longitude. 

Pro  B.  tV.  The  Latitude  of  two  places ,  and  the  Rumb  that  the  two  places 
bear  each  from  other  given ,  to  find  the  Difference  of  Longitude  of  thofe  two 
places ,  and  alfo  their  Dijlance  upon  the  Rumb. 

Practice.  !l?Irft,  find  the  Rumb  upon  the  Globe,  and  turn  the  Globe  about  till  that 
Jt?  Rumb  doth  cut  the  Meridian  in  the  Latitude  of  the  firft  place  from  whence 
you  departed,  and  there  make  a  mark  or  Point  upon  the  Rumb ,  and  at  the  fame  time 
lee  alfo  what  degrees  of  the  Equmottial  arc  cut  by  the  Meridian  ;  for  that  is  the  Longi¬ 
tude  of  the  firft  point. 

Secondly,  Turn  the  Globe  about,  till  the  fame  Rumb  does  cut  the  Meridian  in  the 
Latitude  of  the  fecond  place,  and  there  make  another  mark  upon  die  Rumb  ;  and  alio 
fee  what  degrees  of  the  Equinothal  are  cut  by  the  Meridian,  which  degrees  arc 
the  Longitude  of  the  fecond  Point  or  place :  and  the  lefler  Longitude  being  liibtratfed 
from  the  greater,  gives  the  Difference  of  Longitude  of  the  two  places  or  Points. 

Then  for  the  Diltance  upon  the  Rumb,  the  Diftancc  between  the  two  points  before 
made,  being  meafiued  upon  the  Equnwllial,  and  reduced  to  Miles  or  Leagues,  ihall 
give  the  diftancc  upon  the  Rumb. 

5  Here 
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f  Here  note,  That  the  Dfiance  upon  the  Rutnb  hemp;  intirely  taken  and  applied  to  the 
Equinoctial,  will  give  the  dtfiance  in  the  Arch  of  a  great  Circle,  and  not  really  in  the 
Rumb,  for  the  dtfiance  upon  the  Rumb  will  be  always  greater  than  the  great  Circular 
difiance:  wherefore  the  better  way  will  be ,  to  take  in  a  pair  of  Compaffes,  one,  two , 
three  (or  fome  fm  all  number  of)  degrees  of  the  Equinoctial,  and  run  that  di  (lance  over 
upon  the  Rumb  Line  from  point  to  point ;  and  the  number  of  all  thofe  returns  of  the  Com¬ 
pares  (; reduced  to  Miles  or  Leagues)  [hall  be  the  near  Difiance  of  the  two  places  upon  the 
Rumb. 

SECT.  XX. 

Of  MAPS  and  CHARTS  :  General  and  Particular.  Their 
Defcription,  Conftruflion  and  Vfe. 

OF  Maps  or  Charts,  there  are  pricipally  two  Sorts,  Univerfal  and  Particular.  The 
Univerfal  is  chat  which  containeth  the  whole  Surface  of  the  Terrefirial  G/o^Land 
and  Water,  upon  a  Plain  Superficies ,  and  this  kind  of  defcription  is  properly  called 
0eO0rnp!)ll  in  Plain. 

The  Defcription  of  any  great  Part  of  the  Earth,  as  of  Great  Britain,  Ireland \ 
France,  Germany ,  &c.  is  rnofl  properly  called 
The  Defcription  of  any  (mall  Parcels  of  the  Earth,  as  of  Counties,  Shirts,  Ham¬ 
lets,  &c.  is  properly  termed 

I.  Of  Geographical  Maps  or  Charts. 

The  Geographical  Map  or  Chart,  containing  the  whole  Terrefirial  Globe ,  is  deferibed 
in  Plain  after  two  manner  of  ways,  viz,. 
t.  \  Vlanifphere. 
y  C  Parallelogram. 

The  way  by  Planifphcre  is  moft  natural,  and  that  is  of  two  kinds,  viz. 

Meridional. 

Equinoilial. 

And  either  of  thefe  require  two  Hemifpheres  to  contain  the  iVbole. 

I.  Of  the  Meridional,  Geographical  Planifphere,  or  Projection. 

In  this  Projection  the  outevmoft  Circle  ret>rcfents  the  General  Meridian,  from  which 
the  beginning  of  Longitude  is  counted;  and  alfo  thfcy  reprefent  the  two  Solfiitial  Co- 
lores.  The  Centre  of  one  Hemifpherc  reprefents  the  Point  of  the  beginning  of  the 
Vernal,  the  other  of  the  Autumnal  Equinox.  And  the  Right  Line  paffing  through 
thefe  two  Centres  reprefents  the  Equinoilial  Circle ;  and  if  (in  dach  Hemisphere)  3.  Right 
Line  be  drawn  through  the  Centre,  at  Right  Angles  to  the  Equinoctial,  thefe  two  Right 
Lines  fhall  be  the  two  Equinoilial  Colurcs ;  the  one  the  Vernal ,  the  other  the  Autumnal , 
cutting  the  Equinoilial  in  Aries  and  Libra ;  as  the  Meridian  Circles  doth  it  in  the  Solfii¬ 
tial  Colures ;  namely  in  Cancer  and  'Capricorn. 

In  this  Projetlion  the  General  Meridian  are  two  perfect  Circles ;  and  the  Equinoilial,  and 
the  two  Equmobhal  Colurcs, w u  (height  Lines\&nA  all  the  other  Meridians  are  Circular  alfo  : 
but  the  nearer  they  approach  from  the  outermoft  Meridian  towards  the  Colures,  the  lefs 
Arching  they  appear :  for  imagin  the  Globe  of  the  Earth  to  be  placed  in  its  Horizon, 
fo  that  the  Pole  be  in  the  Zenith,  then  will  the  Equinoilial  be  in  the  Horizon,  and  let 
the  two  Equinoilial  Points  of  Aries  and  Libra  be  under  the  Brafs  Meridian ,  then  if  the 
Globe  (in  this  Pofition )  were  preflcd  or  flatted  together,  the  Colures  will  become  ftreight 
lanes  drawn  from  Pole  to  Pole ,  and  all  the  other  Meridians  which  are  drawn  on  the 
Globe  at  every  10.  or  15.  degree,  will  be  Circular  Arches,  all  of  them  concurring  or 
meeting  in  the  two  Pole/.  And  the  Equinoilial  alfo  will  be  a  ftreight:  Line,  as  hath  been 
faid  before  ;  but  the  two  Tropicks,  the  two  Polar  Circles,  as  alfo  the  other  intermediate 
Parallels ,  drawn  at  every  5.  or  10.  degree  front  the  Equinoilial  towards  either  Pole,  are 
Circular,  and  grow  lefs  and  lefs,  as  they  approach  nearer  to  the  Poles  of  the  World. 

The  Meridians ,  which  meet  together  in  the  two  Poles,  are  called  Circles  of  L.ongi- 
tude,  for  that  by  them  the  Longitudes  of  Places  are  counted  by  the  degrees  numbered 
upon  the  Equinoilial  Line,  or  Circle. 

The  Circles  which  are  Parallel  to  the  Equinoilial,  are  called  Parallels  of  Latitude, 
for  that  by  them  the  Latitudes  of  Places  are  accounted. 
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The  Thpicls oneTthe  Polar  Circles  limit  out  the  Zones  the  Spaces  between  the 
North  and  South  Poles,  and  the  Arbtick  and  Antarihck  Circles  compnfc  the  two  Frigid 
Zones  The  Space  between  the  two  Tropicks,  comprehends  the  two  Torrid  Zones ;  and 
the  Spaces  between  the  Tropicks,  and  the  Arthck  and  Antarihck  Circles ,  contain  the 
two  Zonei.  The  Echptick  lies  Obliquely  between  the  two  Tropicks  cutting 

the  Tropicks  at  Cancer  and  Capricorn,  and  the  Equinoctial  u\  the  Points  of  Arm  and 
Libra ;  of  this  Circle  there  is  no  nfe  in  Geography.  And  thus  have  you  the  delcnption 
of  the  Meridional  Planifphere. 

II.  of  the  EquinoAial,  Geographical  Planifphere,  or  Piojcdion. 

In  thefe  ProjeHsons  the  outermoft  Circles  reprefent  the  Equimthal ,  and  the  other 
Circles  delcnbed  upon  the  lame  Centre,  are  the  Tropicks,  the  two  Volar  Circ  es,  and  the 
Circles  or  Parallels  of  Latitude,  by  which  the  Latitude  of  Places  are :  accounted.  And  the 
Right  Lines  drawn  from  the  Centres  ( which  are  the  Poles  of  the  florid), are  Circles  of  Lon¬ 
gitude ,  by  which  the  Longitudes  of  Places  are  accounted :  tins  Projethon  is  much  more 
ealie  to  Project  upon  a  Plain,  than  is  the  other  before  treated  of,  for  that  it  conhfts 
of  perfedt  Circles,  and  ftreight  Lines :  for  if  the  Ter  re  final  Globe  weie  fet  as  before, 
the  Pole  in  the  Zenith,  and  the  Equinoctial  in  the  Horizon,  and  th dole  of  th a  Globe 
were  prcfled,  or  flatted  down  into  the  Equinollial ,  thcEquinothalmW  ftill  retain  being 
a  Circle,  and  the  Comprefled  Pole  the  Centre  thereof,  and  all  the  othei  Parallels  of 
Latitude  Concentnck  thereunto:  but  the  Meridians  (or  Circles  of  Longitude  will  become 
ftreieh*  Lines,  meeting  together  in  the  Poles.  And  let  this  fuffice  to  be  Ipokcn  of 
thefe  two  Geographical  Projetlsons  in  Plain  by  Planifphere .  Concerning  ^  Projection 
of  which  two  Plamjpheres ,  you  may  fee  more  in  the  Second  1  art  of  the  Thud  Book 
hereof,  which  Treats  of  Spherical  Projethon,  to  which  1  refer  you ,  both  for  their 
Projection  and  there  Ufe:  and  now  I  will  proceed  to  the  Defcription  of  the  othei,  viz. 

III.  Of  the  Geographical  Projection  by  Parallelogram. 

This  Projection  confifts  all  of  Strcight  and  Parallel /./»«,  both  as  to  the  Meridians 
of  Longitude,  and  Parallels  of  Latitude,  but  not  after  the  old  rude  ( and  ft  ill  too  much 
nraCtifcd )  way  of  Trojcthng ,  imagining  the  Terrcjlrial  Globe  of  the  Earth  and  Hater 
to  be  a  real  Elat ,  and  fo  the  Parallels  of  Latitude  and  Meridians  of  Longitude  to  be 
in  all  parts  of  the  World  equidifiant.  It  is  true,  the  Meridians  in  all  places  are  eqits- 
did  ant,  but  the  Parallels  of  Latitude  are  not ;  for  we  know,  that  upon  the  Globe  it 
lelf  that  the  Meridians  about  the  Equinollial  arc  eqnidifianti  but  as  they  approach 
nearer  to  the  roles,  their  diftanc*  dimimfli  proportionally,  till  they  come  to  a  Con¬ 
currence  in  the  Pole  it  felf :  anfwerably  the  Parallels,  as  they  are  deeper  in  Latitude 
fothev  grow  lefs  and  lefs  with  the  Sphere ;  fo  that  at  6o  deg.oi  Latitude,  that  Paral¬ 
lel  is  but  half  what  a  Parallel  at  the  Equinollial  is,  and  fo  proportional  lcls  and  lefs 
as  the  Parallels  do  approach  nearer  to  the  Poles :  from  lienee  it  will  follow ;  that  if  the 
Earth  and  Water  fliould  be  defenbed  upon  a  Parallelogram  whofe  Mersdians  and  Pa¬ 
rallels  fhould  be  in  all  places  equally  diftant,  the  Parallel  of  Go  deg  (hall  be  as  great 
as  one  at  the  Equinollial  it  fblf ;  and  he  that  (hall  Coafi  about  the  World  m  the  Parallel  of 
60  deg.  of  Latitude,  (hall  have  as  far  to  go  (  according  to  (uch  an  erroneous  Chan) 
as  he  that  Coafteth  about  in  the  Equinollial  Circle ,  although  it  be  but  halt  (o  long ;  tor 
the  Longitude  of  the  Earth  in  the  Equinollial  Circle  it  (elf,  is  11600;  but  in  ther** 
rallel  of  60  deg.  but  10800  Miles.  ,  _T  .  r  n/. 

This  Error  hath  been  complained  of  by  the  Geographers  and  Navigators  of  Old, 
and  hath  been  attempted  by  many  to  be  reformed,  as  by  Mercator,  and  others,  who 
caufed  the  Parallels  of  Latitude  to  incrcafe  as  they  approached  nearer  to  the  Poles. 
Although  (I  fay)  this  Reformation  hath  been  often  attempted,  it  was  never  brought  to 
perfection,  till  about  one  hundred  years  flnee,  by  a  learned  Mathematician  and  Navi¬ 
gator  of  our  Country,  Mr.  Edward  Wright ,  who  in  his  Detelhon  of  Errors  in  Navi¬ 
gation,  hath  laid  down  a  familiar  dcmonltration,  whereby  the  Meridians  and  Parallel. 
may  be  laid  down  by  ftreight  Lines  upon  a  Parallelogram,  to  receive  the  Longitudes  and 
Latitudes  of  Places  agreeable  to  the  Globe  it  felf :  which  demonftration  cannot  be  run- 
dred  in  better  terms  than  in  his  own  words,  which  take  as  follow 

‘  Suppofe  (faith  he )  a  Spherical  Superficies,  with  Meridians,  laralkh,  humln,  M- 
f  to  be  inferibed  into  a  Concave  Cylinder,  their  Axes  agreeing  m  One.  Let  this  bphen- 
*  cal  Superficies  iwc  11  like  a  Bladder,  while  it  is  in  blowing,  equally  all  ways  in  every 
1  part  thereof ,  (that  is,  as  much  in  Longitude  as  Latitude)  till  it  apply,  and  joyn  it  c 
c  (round  about, and  all  along  alfo,  towards  cither  Pole)  unto  the  Concave  Superficies  o Unc 
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r Cylinder ,  each  Parallel  upon  this  Spherical  Superficies  mcrealing  fuccefftvclv  horn 
r  the  Equinollial  towards  either  Pole,  until  it  come  to  be  of  equal  Diameter  with  the 

*  Cylinder:  and  confequently,  the  Meridians  ftill  widening  themfolvcs  till  they  come  to 

*  be  lo  far  diftant  every  where,  cadi  from  other,  as  they  are  at  the  Equinollial.  And 
c  thus  it  may  mod  calily  he  undcilfood  how  a  Spherical  Superficies  may  by  Extenfiou 

*  be  made  a  Cylindrical,  anil  consequently  a  Plain  Parallelogram  Superficies,  becaufe  the 
c  Superficies  of  a  Cylinder,  is  nothing  clfe  hut  a  Plain  Parallelogram  round  about  two 
'  equal  equidifiant  Circles,  that  have  one  common  Axis  perpendicular  upon  the  Centres 
*of  them  both,  and  che  Peripheries  of  each  of  them  equal  to  the  length  of  th eParalle- 
{ It, gram,  as  the  diftance  between  thofe  Circles  or  height  of  the  Cylinder  is  equal  to  che 
‘  breadth  thereof. 

Ill  this  Parallelogram,  thus  conceived  to  be  made,  all  Places  muff  needs  be  (muted 
ill  the  fame  Longitudes ,  Latitudes ,  Direthon,  or  Courfes,  and  upon  the  fame  Meridians, 
Parallels,  and  Rumbs ,  that  they  were  in  the  Globe  ;  bccaufb,  that  at  every  Point  between 
the  Equinoctial  and  the  Pole,  we  underftand  the  Spherical  Superficies  to  (well  equally  in 
Longitude  ,\3  in  Latitude,  till  it  joyn  it  felf  to  the  Concavity  of  the  Cylinder ,  fo  as 
hereby  no  part  is  any  way  dilfortcd,  or  difplaced  out  of  his  true  and  Natural  Situ¬ 
ation  upon  his  Meridian ,  Parallel ,  or  Rumb ,  but  only  dilated,  and  enlarged  :  the  Me¬ 
ridians ,  Parallels,  and  Rumbs,  alfo  dilating  and  enlarging  thcmlelvcs  likewise,  at  every 
Point  of  Latitude  m  the  fame  Proportion. 

Let  thisluflicc  for  die  Rcalbn  of  die  truth  of  this  continuance  in  the  Parallelogram, 
and  for  the  Map~  delcnbed  upon  it:  it  is  divided  in  the  midft  by  a  fane  drawn  from 
North  to  South,  for  the  General  Meridian  -  crofs  unto  this,  and'at  Right  Angles,  ano¬ 
ther  Line  is  drawn  from  Fall  to  Wefl  for  the  ^Equator  ;  and  Parallel  to  that,  two  other 
Right  fanes,  to  com  pleat  the  Parallelogram.  Now  this  way  of  Projection,  chough  not 
fo  natural,  yet  hath  it  been  followed  (and  ftill  is)  by  as  able  Geographers ,  and  efpe- 
ciallv  Navigators,  as  this_Agc  affords. 

Thefe  are  the  three  Principal  ways  of  Projecting  Geographical  Maps  or  Charts  of  the 
Whole  World:  Figures  of  all  which  l  have  here  (as  Precedents)  infer ted.  As, 

Fur  the  manner  how  they  are  Projected, 

I  (hall  need  fay  nothing  thereof  in  this  place,  I  having  done  that  at  large  clfevvherc 
in  tins  Book ;  as  for  the  Meridional  and  Equinollial  Planifpbtres,  the  Projclhon  of  them 
is  handled  at  large  in  the  fccond  Part  of  the  third  Book,  Entitulcd,  Of  Spherical  Pro¬ 
jection,  Chap.  III.  and  Chap.  V.  And  for  the  Projclhon  by  Parallelogram,  both  in 
Whole  and  in  Part „  that  I  have  alio  (hewed  how  to  perform  in  the  fccond  Parc  of  the 
VII*  Book  hereof,  of  Navigation  :  Of  Mercator's  Saving ;  and  for  thefe  I  refer  my 
Reader,  to  the  two  forocited  Places. 

IV.  Of  the  Furniture  of  Umverfal  Maps  or  Charts. 

Having  thus  briefly  given  you  a  Deleripcion  and  Sight  of  the  feveral  Geographical 
Projections  ;  it  refteth  now  to  fay  fomethmg  concerning  the  furnifhingthcm  with  fuch 
things  for  which  they  were  principally  intended  :  namely  the  leveral  Countries, . 
Seas,  &cc.  to  perform  which,  it  is  requilite  to  know  the  true  Longitudes  and  Latitudes 
of  fuch  Countries,  Seas,  &.c. 

The  degrees  of  Latitude  are  (in  all  Maps)  counted  from  the  Equinollial,  towards 
either  the  North  or  South  Pole,  according  as  the  Place  is  Situate  :  the  Longitude  is 
counted  from  fome  certain  Meridian  towards  the  Eafi  and  Wefl :  now,  which  to  call 
the  Firfi  or  General  Meridian,  1  cannot  tell,  fome  beginning  their  Longitude  at  one 
Place ,  fome  at  another,  fome  at  the  Fortunate  ljlands,  fome  at  the  Canaries,  fome  at 
the  Azores,  fome  at  S.  Michael,  fome  at  Corvo,  fome  at  the  Pike  of  Tenertffe :  fome  of 
which  Places  differ  from  other  7,  b,  or  10  degrees  Eafi  or  Wefl,  fo  that  it  is  importable 
to  find  out  at  what  Meridian  they  begin  their  account  of  Longitude ;  yet  Mr.  Richard- 
fin  in  his  State  of  Europe  feems  to  give  fome  fatisfa&ion  herein,  when  he  tells  you, 
that  the  Longitudes  111  Ins  Book  Ilia  11  be  taken  from  that  Meridian  which  parteth  throygli 
the  Azores :  but  whether  he  means  that  of  St.  Michael,  or  that  of  Corvo,  ho  fetceth  not 
down,  and  yet  the  difference  of  Longitude  between  thofe  two,  is  about  (even  degrees. 
Now  in  this  Confufion  the  only  way  I  know  for  reconciliation  is  this,  to  let  all 
Pcrfons  who  make  new  Defcriptions  either  of  the  Whole ,  or  in  Parts,  110c  fail  to 
let  down  what  Meridian  they  mean  to  go  by. 

Now  therefore,  to  avoid  this  miftake,  I  have  in  this  Geography  begun  the  Longi¬ 
tude  at  St.  Michaels,  and  according  to  chat  the  Longitudes  are  reckoned  111  the  late  new 

Terrcjlrial 
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Ternftml  Globes^] Maps  let  forth  by  Mv.  Robert  Morden . 
And  thus  much  for  the  Projdlmi ,  and  furniftiing  ot  Geographical  Map*  or  Charts  of  the 
Whole. 

V.  0/  ChotORraphic.il  Maps  or  Charts. 

T  c all  thole  Chorographical  Maps  or  Charts,  which  (as  l  laid  before)  do  contain  fome 
J  ubc  P4rf  as  Umpire,  Kingdom,  See.  all  which  are  hut  Liwh  r.r  it/uwfcr,  of  the 

i'/Wr  or  Ussiverfal:  and  being  fiich ,  they  may  be  Z  reeled  m  parts,  ether  of  the 
Vlanifpbere  or  Parallelogram:  but  by  whichsoever  ot  the  Projelhom  they  are  delc.i- 
becl  they  are  always  drawn  into  a  Parallelogram ;  and  beeauic  no  .Iw*,  A/w^/wj, 
or  VroJice  is  exactly  tyurr,  lb  much  o  the  bordering  Ierrstmcs  are  ulual  y  (m  the 
which  do  not  only  (hew  the  bounds  of  the  deligncd  Province , 
but*  fill  up  the  vacant  Corners  or  parts  of  Sides  oi  the  Parallelogram  which  it  is  De- 
iciibed  •  and  thefe  being  Parts  or  Members  (eparated  from  the  l,  hole ,  ought  to  ie- 
tainas  'great  a  relcmblaScc,  and  to  be  deferibod  with  the  fame  integrity  as  was  the 

WlVov  the  ProicHhig  of  any  Country,  the  firft  thing  to  be  conlidered  is  the  Extcnljon 
of*  tffS  in  LgitudcUn  Eajl  to  Weft  and  in  Latitude  from  North* 
South  :  which  two  extreme  Parallels  ot  Longitude  and  Latitude  arc  firft  to  be  dclcnbed 
vt  •  ir»  due  nlic  *s  as  thev  are  in  the  Globe  it  lelf,  and  they  being  dJcnbed, 
lilJoS'  t &  the  intermediate  UrM,  of  ami  /.*• 

are  to  be  drawn  quite  over  the  ramllebgram,  with  CnatUr  Tarallel,  of  W 
<»</t  ami  Latitude,  if  it  be  part  of  the  Mtndtmal Tnjetlm ;  or  with  L”cul" 
d(  U  tude  and  (freight  £.'«<  for  if  itbe  part  of  the  *?»»»««/ 

or  Vrojcttim  :  or  both  iW/r/,  of  L«sit«*and  UtiNuk,  llre.ght  Ltrnt,  if  it  be  part  ot 

"way  S?  Idvt/T ’would  wilh  that  Inch  as  deferibe  or  fnjeH  Mat, 
of  anv  conliderable  part  of  the  Whole,  that  they  would  confider  what  VrmtHm  is 
fittclfto  make  choice  of  for  the  Part  he  intends;  for  my  own  part,  I  fhould  do  as 

,0l!°'irfe,  to  be  delcrlbcd  Ihould  lie  between  the  Triple  It,,  not  exceeding  a;  or 
/  nn  either  fide  the  Ewinottial ,  and  all  on  the  AV/A,  or  all  on  the 

iwfee  thereof:  I  would  make  tile  of  the  F*tmMial  VlmiMcr,  or  PrwV/wr;  be- 
caufe  in  that  both  the  farallek  of  Longitude  and  Latitude  aie  at  then  gicateft  dilfancc, 
and  (b'the  Coumriet  may  be  the  more  cxaftly  mlcrted  according  to  the.,  true  I.cptude, 

and  I*-«  to  be  Tronic, l  do  lie,  one  part  thereof  on  the  North,  and  the  other 

pm  on  the  South  lido  of  the  Efttnollial,  I  would  then  ule  the  Meridional  l njeltm .or 
EUmffhere,  becauli  the  TaralM,  of  Lmg.tude  and  Latitude  are  there  at  then  greatclf 

<llflaTf  'the  Part  lie  between  the  Troftckt  and  the  ArHicLoylntarnkhCtrcle, ,  I  would 
then  make  ule  of  the  Meridional  Plarnffbere,  or  Mtrcaior  s,  (  altar,  Mr.  Edward Ihight  s 

rr+fflf”thcyi pZl‘efcmicnTeNr(ltck  or  Antarlliek  Circlet,  and  the  Volet,  then  the 
forefaid  way  of  laying  down  by  Parallelogram  is  of  all  other  to  be  embiacci . 

^  VI.  of  Chorographical  Maps  or  Charts. 

ASK 

done,  inelofc  the  laid  Meridians  and  Parallels  within  »  Pa. 

logram  ABC  D,  extending  the  Meridians  of  Longitude  from  dc .to  1  *  "  bo£_ 

Mgr  am,  writing  Nort&  (or  Septentrw)  at  the  top,  and  South  (< i \Mtudt  h  " 
tom,  and  number  them,  both  at  top  and  bottom,  with  fuel)  dcgices  ot  Longitude 
they  are  from  (St.  Michaels  or)  the  General  Meridian.  Parallelogram, 

Like  wile  detenbe  the  Parallels  ot  Latitude  from  fide  to  fit ■  lef/lidc, 

writing  Ori««  for  Eajl)  on  the  right  hdc,  and  Occident  (01  as  your 

numbering  them  on  both  (ides  with  }o,  40,  45 j  5?>  6o>  ‘  ’ 

greateft  Northern  Latitude  doth  extend.  Then 
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Then  fet  in  the  Principal  Kingdoms,  and  other  eminent  PAwx,  according  to  their 
trpe  Longitudes  and  Latitudes ,  incompafling  them  with  Seas,  Rivers ,  Bajst  &c.  and 
alfo  all  ljlands,  Capes,  &o  as  in  the  Figure. 


VII.  0/  Topographical  Maps  or  Charts. 

For  Topographical  Map,  or  Charts,  they  may  very  well  be  deferibed  in  Plano  by 
laying  down  the  places  in  them  contained,  in  equal  Parts  both  in  Longitude  and  Lati¬ 
tude,  in  Miles  and  parts  of  Miles,  as  in  this  Topographical  Map  of  Middle] ex ;  here 
inlerted. 


VIII.  On- 
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VIII.  Conccrnwg  the  mea firing  of  the  true  Difiance  of  Places  upon  Maps. 

The  difference  of  Miles  in  fcvcral  Countries  is  very  great ;  but  let  it  be  enough  to 
know,  that  the  Enghjh  and  Italian  Miles  are  reckoned  as  all  one  :  Four  Evglijh  make 
one  German  Mile ;  Two  a  French  League ;  Three  and  fomewhat  more,  a  Spantjh 
League :  The  Sueihfi  or  Damfh  Mile  contains  five  Enghfis  Miles ,  and  fomewhat  more. 

And  as  the  Miles  of  leveral  Countries  do  very  much  differ, fo  thole  of  the  lame  Country 
do  not  very  well  agree,  and  therefore  the  Scales  which  they  commonly  put  into  Maps 
are  threefold,  and  written  upon  with  Magna,  Mediocria,  Varva ,  to  Ihew  the  diffe¬ 
rence  ;  and  the  meaning  is  this,  that  you  Ihould  meafure  the  Milharia  magna  upon  the 
longeft  Scale,  the  Varva  upon  the  uppermoft,  and  the  Mediocria  upon  the  middlemoft ; 
but  the  belt  (or  all)  of  thcle  arc  very  uncertain. 

And  therefore,  laying  alide  this,  and  the  like  uncertainties,  I  Ihall  here  Ihew  a 
way  whereby  you  may  know  the  true  di fiance*  between  any  two  Places  whole  La¬ 
titudes  and  Longitudes  (or  difference  of  Longitudes  rather J  arc  known,  let  the  Map  be 
projelteib  by  any  of  the  formentioned  ways,  or  any  other,  but  not  by  taking  the  di- 
fiance  between  them  in  your  Compares ,  as  is  uliial,  but  by  another  Artifice,  which  with 
a  very  Imall  trouble  by  one  Universal  Scale ,  and  a  plain  Semicircle  ( undivided)  Ihall 
give  the  true  diftance  between  any  two  Places  howloevcr  lituate  upon  the  whole 
Terrefirial  Globe ,  according  to  the  Arch  of  a  Great  Circle  ;  which  of  all  other  ways  is 
the  moll  conlentaneous  to  Truth,  and  therefore  molt  exadt. 

How  to  perform  this  upon  the  Globe  it  lelf,  is  before  Ihewcd  in  the  \  .Propofition or 
the  Ufe  of  the  Terrefirial  Globe ;  but  the  way  here  is  much  different :  and  the  Scale  may  be 
put  into  lome  Ipare  place  of  any  Map,  or  one  that  hath  much  occalion  lor  this  Work, 
may  have  one  made  in  IVood  or  Ilrajs,  (or  may  make  one  upon  good  Pafiboard  him- 
lelf)  to  lie  conffantly  by  him  for  that  purpole :  for  the  fame  Scale  will  lerve  all  Maps. 

But  before  1  Ihew  you  the  Delcription  and  Ule  ot  the  Scale,  rake  notice  of  thcle 
Rules  following. 
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I.  If  the  two  Places  be  both  of  them  fituate  under  the  Equinottial~ then  the 
difference  of  Longitude,  converted  into  Miles  (by  multiplying  them  by  60 )  is  the  di¬ 
ftance  between  the  two  Places. 

II.  If  the  two  Places  lie  in  the  fame  Latitude,  and  on  the  lame  fide  of  the  Equi • 
nottial,  the  degrees  contained  between  the  two  Meridians  which  pafs  through  the  two 
Places,  multiplied  by  60,  is  the  diftance. 

III.  If  the  two  Places  lie  under  the  lame  Meridian ,  and  both  on  the  lame  fide  of 
the  Equinoctial,  the  difference  between  the  two  Latitudes,  multiplied  by  60,  is  the 
diftance  in  Miles. 

IV.  If  the  two  Places  lie  under  the  fame  Meridian ,  and  on  different  fides  of  the 
Equinoctial,  the  one  on  the  North,  and  the  other  on  the  South,  the  fumm  of  the  two 
Latitudes,  multiplied  by  60,  is  their  diftance  in  Miles. 

The  Defcription  of  the  Metrical  Scale. 

The  Scale  is  no  other  than  a  Scale  of  Natural  verfed  Sines,  as  A  B,  numbered  from 
A  towards  B,  by  io,io,  30 ,&c.  to  180,  at  B,  (for  greater  difference  of  Longitude 
can  no  two  Places  have)  upon  the  middle  whereof  at  90  deg.  upon  the  Point  C,  de« 
feribe  the  Semicircle  A  D  B,  at  the  end  of  the  Scale  at  A,  let  there  be  fixed  a  final  I 
Silk  or  Thred  :  and  this  is  all  the  Infirument  or  what  is  to  be  uled  with  it  bellies  the 
C ompafies :  Thus  much  for  the  Delcription 


/  he  ‘U  S  E  of  the  Metrical  Scale. 

{■FT  the  two  Places  propolcd  be  London  and  j ferufalem,  both  lying  in  North  L<t- 
titude,  but  the  difference  of  Longitude  between  them  is  58  deg.  %omm.  Now  by 
knowing  the  two  Latitudes ,  and  the  difference  of  Longitude,  their  true  Difiance  f ac¬ 
cording  to  the  Arch  of  a  Great  Circle )  may  be  known  by  this  General 
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R  U  L  E. 

pw.ieSomtWD^ 

r  r v«>,  rr  CTf»  <1  «5  /irsSies«iM  <L  p«,  /»;* 

tb.it  ,! fiance  upon  the  Scmicii  f  ^  j^gn  pet  owe 0/  the  Compiles 

rimaJ>h_c(0'g  »  'fTonemcic  *W  Wifi  td«l*r  t»lt  th  nmtfi  JifiamtH  tie  Tire*/, 
lie  D.I!oicn<-;  J  Long mj  \,  l/jt  Scak  at  ,he  Di|Fcrcnce  et lie  Complements 

TtzZtoU*  *&  »* m,imcb formr'kr •  "pm,hc  ’ M '  hr"‘o1 

i.x, m'‘i >* 


,  .  ,  c  %  London  i 

The  L«rWe  ot  ^jcrl(faU, 


d.  m.  fA'- 

London  is  <|  i  3°L  Complement  ^ 

Jerufalcmh  oof  **»  03 

The  S«ww  96  30 


The  Difference  of  Longitude  ^  deg, 


The  Difference  19  3° 


Vrft,  Set  one  Foot  of 

extend  the  other  to  96  *?•  ?°  ’»'»• 1 10  S“m  ','n  .  Y>  then  fating  one  Foot  of  the 
lor  any  other  twol’lacos  however  htu.ud. 


•Jbe  End  of  the  Third  iBook. 
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Book  V. 

R.ITH  METICAL 

GONOMETRY- 

Part  L 


CHAP.  I. 


o 


Of  Definitions  and  Jlffellions  of  Triangles, 

1'  7 han/liu  there  arc  two  kinds,  Plain ,  and  Spherical \  either  of  which  do 
conli't  of  Six  Parts,  namely,  of  Three  Sides,  and  as  many  Angles. 


cf  a  iiuwfc  is  the  1 11  blending  Side  of  that  Angle ,  which  ts  oppofue  un- 
tl...  ir^ui'k  ABC,  BC  is  the  fubcendmg  Side  of  the  Angle  CAB; 

.  »  1  7  1  .  A..../.  1)  r'  A  .  1  d,i»  A  (nhrfMidc  rhf»  Attain 


,  A  plain  (or  right  lined)  triangle,  conffleth  of  three  Sides,  and  as  many  Angles,  and  FtZ' 
fuch  arc  the  two  Figures  ABC’,  and  D  C  B  111  which,  inthefir/f,  A  B,  B  C,  and 
C  A  are  the  three  Sides  of  the  Triangle  ABC:  And  CAB,  A  C  B,  and  C  B  A, 
arc  the  three  Angles  of  the  fame  Triangle  A  B  C.  And  here  you  are  to^  Note ,  that  an 
Ancle,  tn  any  cafe,  u  noted  with  three  l.etters ,  the  nitddlctmjl  whereof  refpethth  the  An¬ 
gular  Point.  So 'ill  the  Triangle  A  B  C,  If  I  would  exprels  the  Angle  at  C,  I  would 
lav  the  Angle  A  CB,  or  B  C  A.  —  -  Alfo  in  the  Second  Triangle  DBC,  the  lanes 
DC,  D  B,  and  C  B,  are  the  Sides  of  the  Triangle  DBC.  Alb  the  Angles  DC  B, 

C  B  D,  and  B  L>  C,  are  the  Angles  of  the  fame  Triangle  DBC. 

a  An)  two  Sides  of  a  Triangle ,  arc  called  the  Sulcs  of  the  Angle  contained  by  for  com¬ 
prehended  let  ween,1  them,  as  the  Sides  BC  and  CA  are  the  Sides  containing  the 
Angle  B  C  A. 

Every 

the 'SkW^  D  AlKU:!)icne^rhc  " Angle  BC  A;  and  the  Su?c  C  A  filbtends /'the  Angle 
CBA.  7  he  great  Side  always  ftilncmleth  the  greate/l  Angle ;  the  lejjer  Side  the 
lejjcr  Angk\  and  eeju.il  Sufo.  fstbtend  espial  Angles. 

,  rf  AJcafim-  f  «/»  Angle  is  the  Arch  of  a  Circle,  defer  tied  upon  the  angular  point, 
aJimnepicl  iciwuu  <*c  »»  Sulcs  cmtmmnjrtbc  Angle-,  QmuHtbeSUaf  mJH) 

As  in  the  Tnanvlc  A  B  C,  the  meafure  of  the  Angle  C  B  A  is  the  Aich  O  I ,  or  Cl*. 

s  Every  Cm  to  is  divided  into  ;6o  degrees,  and  every  degree  into  60  minutes.,  &C.  which 
dance  1  are  Co  much  the  greater ,  by  how  much  the  Circle  ts  greater  ;  and  theft  Arches  which 
contain  the  fame  number  of  degrees  in  equal  Circles  are  equal  ;  but  in  unequal  Circles  they 
arc  termed  /the  Anhes.  As  the  Arches  C  F  and  D  E  arc  equal,  being  equal  parts  of 
the  fame  Circle:  Iht  the  Arches  CF  and  OP  are  like  Arches.  For  Example, 

As  C  l  is  .w  parts  m  the  great  Circle  D  F  F  C,  h  is  O  P  40  pa«s  ,n  t,ie  loner  C,rcle 

■  1  U fiunh  a, a  for  Quuer)  f  a  Circle ,  is  an  Arch  of  90  degrees  ,  as  is  the  Qua¬ 
drant  or  Arch  I  [  F. 

"  Abe  Corner, Mmt  A'  an  Arth  lei’s  than  a  Quadrant  is,  fo  much  as  that  Arch  wantetb 
r  "  '  R  r  r  2. 
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As  the  C^T^icmcnTSThc  Arch  CF^  degrees,  is  the  Arch  CII 

'°trht  excefs  of  an  Arch  greater  than  4  Quadrant,  ss  fo  many  degrees*  that  Arch  eX; 
c eltk  for**.  L  the  Artb  D II  GV  b$ng  140  deg.  is  the  Arch^  C,  So  degree*, 
more*  tfruj  a  Qutsdrant,  * 

9*  AJeTirCi  U  A Lmtnrde' ‘of  an  Archlefs  than  a  Semicircle ,  is  fo  much  as  that 
«l*  Complement  of  the  Arch  DHC  H*.  « .he  Arc., 

Cfi4rSC  ^  by  croffmg  of  two  Lines  are  equal  As  the  Angles 

CBF,  and  DBE  are  equal,  and  To  alio  arc  the  Angles  L  BF,  and  DBG.  Lucid. 

\X  iT if  «  «  £"»***'"  9° '«"«*  <w  CAB. 

1 5.  1”  ^Accute  Angle  u  that^hife  meafure  is  left  than  a  Quadrant,  as  the  Angles  BC  A 

‘^6C ™hofe  wcaf“re  0  ™ore  than  a  Q“ailranL  As  the  Anglc 

R  &Mz:£  ft  tfS33*  «** 

15  ,ie  ^ :  £nd  if  in  fi,fh ,*  Tr‘ar&,!' 5 

PerocndicuS-  be  let  fall  from  the  meeting  of  the  equal  Sides,  it  cuttetli  the  Bafi,  and 

11  ,  ,77  iL  As  the  Triamrlt  BEK.;  whole  Sides  13  E,  13  K,  and  EK, 
are  aTu-qL'una  whole  A,«l«  EBK.  EK.  B  and  BEK  do  contain  each  of  them 

15!  i  lltfhflngl'd'TrLssf'ss  thsst  which  bath ovt  Rif.lt  Assfle,  as  the  Trumflt  C13A, 

RI?A  AO ifivBvgM  TrmgU,  »  that  which  hash  all  in  AssgUs  OUupa.  As  the  Tn- 

‘n*!‘  D,,!?oi/,au'  assil'd  TrsawU  is  tilhr  Acsslt  angl'd,  or  Olssssfi  assfl'd 

Vi.  An  Acclst  ass{l'd  Trianfl'  11  that  which  bath  all  its  Angl's  Ac,,,!'.  As  the  Irian- 

^ n  Obiitfi t  Angl'd  Triangl'  is  that  which  hath  hut  one  Ohnifc  Anglt.  As  the  Trs- 
angle  DC  13,  Ohluje  angl'd  at  B. 

CHAP,  II. 

Of  certain  Geometrical  Theorems,  for  the  better 
>  underfunding  of  the  ‘DoBrine  of  ‘Plain  (or  Right 
Lined)  Triangles. 

Fie  II.  I  If  it  Bight  Line  <h  fall  upon  two  Parallel  Right  Lines,  it  mahth  the  alter- 

tsaic  Angles  equal. 

A  S  th zRight  Line  P  Q, falling  upon  the  two  Parallel  Lines  L  M  and  NO, doth  >n^c 
A  the  akenulc  Anfiis  equal.  As  the  Anglc  P  R  M  equal  to  the  Angle  N  S  d. 
And  P  R  L  equal  to  Q.S  O.  ZiW.  L.  i.  P«  19*  zjf 
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II.  If  divers  Right  Lines  he  cut  by  divers  other  Right  Lines,  which  are  Pa-  Fig.  HI. 

rallcl  one  to  the  qther ,  the  Segments  are  proportional. 

Lot  the  two  Lines  R  S  and  R  T  be  cut  by  the  four  Parallel  Right  Lines ,  V,  X,  Y,  Z, 

I  lay  then  the  Intci iegments  R  a  and  R£,  as  alio  a  T  and  bS,  are  proportional  one 
co  the  other.  Fpr  if  R  a  be  one  third  part  of  RT,  Kb  Jhall  alio  be  one  third 
part  of  R  S.  &c.  Becauic,  the  Right  Line  a  X  cutteth  off  one  third  part  of  the  Space 
ftl  V  T  Z,  and  therefore  it  cutteth  ofF a  third  part  from  every  Line  drawn  within  that 
ipace. 

III.  If  two  Right  Lines  he  multiplied  into  one  another,  there  is  made  of  them 

a  Right  Lined  Parallelogram. 

Let  the  two  Sides  to  be  multipjyed  be  A  7  and  B  9.  If  of  the  Line  A  and  B  a  Fig.  IV. 
re&anglcd  Parallelogram  be  made,  it  will  be  liich  a  Figure  as  CDEF:  Or  if  A  7  and 
B  9  be  mulciplyed  each  by  other,  the  Product  will  be  63.  and  fo  many  little  ParaL 
lelograms  are  there  contained  in  the  Larger  Parallelogram  C  D  E  F. 

IV.  If  two  Reft  angled  Figures  he  made  of  one  of  the  Sides  of  that  Figure, 

and  of  any  two  Segments  of  the  other  Side  of  the  fame  Figure,  thoje 
two  Parallelograms  added  together ,  Jhall  he  equal  to  that  Figure. 

So  if  the  Parallelogram  GLIM,  he  madeoftheSideB9,  and  of  a  Segment  of  the 
other  Side,  namely  of  4,  that  Parallelogram  (hall  produce  36,  for  9  times  4  is  36.  And 
if  another  Parallelogram  jhall  be  made  of  the  whole  Side  A  9,  and  the  other  Segment 
of  the  other  Side  B  7,  namely  3,  they  will  produce  the  ocher  Parallelogram,  L II  M  K.  17, 
for  three  times  9  is  17.  And  theie  two  Parallelograms  36  and  17  added  together,do  make 
63  equal  to  the  Hilt. 

V.  If  Jour  Right  Lines  he  proportional,  (chat  is,  as  the  firft  is  to  the  fecond, 

fo  is  the  third  to  tlic  fourth,)  the  Right  Anglcd'Figure  made  of  the 
two  Means  (or  middle  terms)  Jhall  Be  equal  to  the  Reftanglc  Figure 
made  oj  the  two  Extreme  terms. 

Let  there  be  4  Proportionals,  as  N  4,  06,  P8,  Q^n.  I  fay  that  the  Right  angled  Fig.  V. 
Figure  R  S  T  V,  made  of  the  two  Means  O  6  and  P  8,  lhall  be  equal  to  the  Retlangle 
Figure  XYZ/F.,  made  of  N  4,  and  Q.  1 1,  the  two  Extremes:  F01  as  6  tunes  8  is  48; 
lo  is  4  times  12  48 :  And  from  hence  will  follow  this. 

CONSECTARY.  r. 

If  four  Right  Lines  (or  Numbers)  be  proportional,  if  three  of  them  be  given,  the  fourth 
it  alfo  given  :  For  the  Rett  angle  Figure, nude  of  the  two  Means,  being  divided  by  one 

of  the  Extremes,  the  Quuitnt  lhall  be  the  other  Extreme : - As  the  Retlangle  Ft. 

gure  made  of  the  two  Means, 6  and  8,  is  48 ;  this  divided  by  4  the  lelTer  Extreme,  /hall 
give  you  1 1  the  greater  Extreme ;  —  or  if  the  proportional  terms  given  had  been 
(by  tran fpolition )  4,  8,  6,  and  11.  The  Retlangle  made  of  the  Means  8  and 
would  be  48  ;  which  divided  by  1  a,  the  Quotient  will  be  4,  the  other  Extreme. 

CONSECTARY.  2. 

Hence  alfo  it  followeth,  That  equal  Right  angled  Figures  have  their  Sides  reciprocally 
proportional ;  that  is,  as  the  lefler  Side  of  the  firlt  Figure ,  to  the  lefTer  Side  of  the  le- 
cond  ;  fo  is  the  greater  Side  of  the  (econd,  to  the  greater  Side  of  the  fir  ft,  &  contra. 

As  in  the  equi-retl angled  Figures  R  S  T  U,  and  X  Y  Z  M  appeafcth'.  For, 

As  R  T  :  is  to  X  Y  ::  So  is  XZ  :  to  RS 
6  4  Or  1 2  8 

As  X  Y  :  is  to  R  T :  i  So  is  RS  :  to  XZ 

4681* 

VI.  If 
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VI.  If  three  Lines  or  Numbers  he  proportional,  (that  is,  as  the  firfl  is  to  the 
J  lecond,  fo  ihall  the  fccond  be  to  a  fourth,)  the  Square  made  of  the 
Means,  is  equal  to  the  Oblong  made  of  the  Extremes. 

As  let  the  Proportional  numbers  be  4  —  8  —  8 - the  Proportion  will  be 

As  4  n  to  8  :  *•  fo  8  to  16. 

So  the  Square  of  the  two  Means  8  is  64,  fo  alfo  is  the  Oblong  made  of  the  Ex¬ 
tremes  ;  for  4  times  16  is  64  alfp. 

Fl-  m  vil.  In  a  Plain  Triangle  ,  a  Line  drawn  Parallel  to  the  I3afc  cuttcth  the 
““  Sides  thereof  proportionally. 

As  in  the  Plain  Triangle  RTS,  if  c  d  be  parallel  to  the  Bafe  T  S,  it  cutteth  off  from 
the  Side  R  S  one  third  part :  And  alfo  it  cutteth  from  the  Side  R  T  one  third  part 
alfo;  by  the  z  of  this  Sett ;  And  (6  they  (hall  be  proportional. 

For  As  R  T  :  to  R  S  : :  fo  is  R  c  :  to  R  d.  Alfo, 

As  R  c  :  to  c  T  : :  fo  is  R  d  :  to  d  S.  Alfo, 

As  R  c  :  to  R  d  : .  fo  is  c  T  :  to  d  S. 


Tig.  VI.  VIII.  If  divers  Plain  Triangles  he  compared  together :  All  Equianglcd  Tri¬ 
angles  have  their  Sides  about  (or  containing)  the  equal  Angles  pro¬ 
portional;  and  the  contrary.  Eucl,  Lib,6.Vr,  4.  , 

For  lllufl  ration, 

( 1 )  Let  ABC  and  A  D  E  be  two  Plain  and  Equiangled  Triangles ;  fo  as  the  An - 
vies  at  B  and  D  >  at  A  and  A ;  and  alfo  at  C  and  E  be  equal  one  to  another,  each 
to  its  correspondent :  I  fay  their  Sides  about  the  equal  Angles  are  Proportional.  For, 

I  As  A  B  :  is  to  B  C  : :  fo  is  A  D  :  to  D  E. 

l  As  A  B  :  is  to  A  C  : :  fo  is  AD  :  to  A  E. 

;  As  AC  :  is  to  C  B  : :  fb  is  A  E  :  to  E D. 

For  Demonft  ration  hereof. 

1.  Becaufe  the  Angles  BAC,  and  DAE  are  equal,  therefore  if  A B  be  applied 
to  A  D  :  then  AC  fhallof  neccflity  fall  in  A  E;  and  by  fuch  application  Ihall  fuch a 
Figure  be  made. 

In  which  figure ,  becaufe  that  A  B  and  A  C  do  meet  together ;  and  alfo  the  Angles 
at  B  and  D,  and  atC  and  E  arc  equal,  therefore  the  other  Sides  BD  and  D  E  mail 
be  Parallel' (by  the  1.  of  this  Sc&ion:  )  But  in  a  Plain  Triangle ,  a  Right  Line  Paral¬ 
lel  ro  the  Bafe  cutteth  the  Sides  proportional!},  (by  the  7  of  this  Seif  )  Therefore,  in  the 
Triangle  A  D  E,  the  Right  Line  B  C,  being  Parallel  to  the  Bafe  D  E,  cutteth  the  Sides 
A  D  aild  A  E  proportionally ;  and  thence  it  follows,  that 
As  AB  :  to  AD  : :  fo  AC  :  to  AE. 

(1)  Again,  by  the  point  B,  let  the  Right  Line  B  F  be  drawn.  Parallel  to  the  Bafe 
A  E,  ana  it  fhall  cut  tne  other  two  Sides  D  E  and  D  A  proportionally,  in  the  points 
B  and  F,  (by  the  laft)  and  the  proportion  will  be, 

As  A  B  :  to  A  D  : :  fo  is  F  E  :  to  D  E,  or. 

As  A  B  :  to  A  D  : :  fo  is  BC  :  to  D  E. 

For  F  E  and  BC  are  equal  (by  the  1  of  this  Section.)  And  fincc  it  is,  that 
As  A  B  :  is  to  A  D  : :  fo  is  AC  :  to  A  E, 

And  fo  BC  to  DE ;  they  fhall  alfo  be 
As  AC  :  is  to  AE  ::  fo  is  BC  :  to  BE. 

For  thofe  two  things  which  are  agreeable  to  a  third  thing,  are  agreeable  on®  to 
another. 

Therefore  it  generally  follows, 

1  As  A B  :  is  to  A  D  ; :  fo  is  BC  :  to  D E. 

2  As  A  B  :  is  to  A  D  :  :  fo  is  A  C  :  to  A  E. 

;  As  A  C  :  is  to  A  E  : ;  fo  is  B  C  :  to  D  K. 

Or 
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'  nr  bv  "tranlpolitioii  of  the  fccond  ami  third  terms  of  the  proportion,  thus 
)  1  As  A  B  :  is  to  B  C  : :  fo  is  A  D  :  to  D  E. 

^  As  A  B  :  is  to  AC  :  :  fo  is  A  D  :  to  A  E. 

%  As  A  13  :  is  to  B  C  :  :  lo  is  A  E  :  to  D  E. 

«„.i  tluoit  is  ddmnnllrated,  that  all  VUm  Entangled  Tn.pl.  t  (as jthefe  ABC 

and  A  D  li  are;  have  their  Sale  comprehending  the  equal  Angles  Equal. 

IV  H  Ineral  Plain  Triangles  (iiow  many  foever)  le  compounded,  and  ie 
cut  with  Parallel  Right  Lines  ;  the  Intcrfegmcnts  are  propmsmal. 

As  thus, 

If  the  two  Triangles  I  I  F  I  and  I  F  K.  be  compounded,  and  be  cut  with  the  Parallel 
Lines  GLM  and  LI  L  K. ;  then  Inter  foments  are  proportional.  For, 

As  G  I  ‘is  to  III  :  fo  is  L  M  to  1  K.  Oi ■>  . 

As  (G  L  Vis  to  L  M  : :  1  b  is  M  I  :  to  I R-  (by  the  z  or  7  of  this  Seft. 

For  the  Triangles  V  G  L  are  F I  I 1  arc  Entangled  (by  the  1  Sc&)  becaufe  G  L  and  H  l 

are  Parallels ^r^olp|  . .  (Q  is  G  L  :  to  II  I.  (by  the  7  of  this  Seel.)  But  (by  the 

famC,/)  As  F  L  :  to  F I  : :  fo  is  L  M  :  to  I K.  And  thofe  that  arc  agreeable  to 
a  third  are  alfo  agreeable  between  themfeWes.  J^ore, 

As  G  L  :  is  to  II 1  : :  lo  is  L  M  :  to  I  K.  &c. 

X  If  a  m  one  Side  of  a  Plain  Triangle  le  continue  J,  the  outward  Angle  (made 
X'  by  that  continuation  J  is  equal  to  the  two  inward  and  oppofite  Angles 
of  the  fame  Triangle. 

U’ in  the  Thin  Triangle  N  OP,  NOP:' Vo^ 

Angle  O  P  O  M  bo  equ.  1»  ^^^Pwafe 7  to  N  O.  the  outward  ah- 
If  from  the  point  la  g  >  ,  p ^  R  P  Q.  But  the  Andes  R  PQ^ 

de  O  P  QJh.dl  be  compounded  of the  ^  olSX/.  O  N  P,  a  d  N  O  P?  chat  is » 

®  tlte  Angle  hi  OP, 

lay,  the  Angle  R  1  Q  »  «  f  p  h  Parauels  N  O  and  P  R  :  And  therefore  the 
^Angu'o  PQ.  i^  equal  w  the^two  mward  and  oppoiite  Angles,  O  N  P  and  N  O  P 

IVhich  was  to  he  demonft  rated. 

VI  The  Three  Angles  of  every  Plain  ( or  Right  Lined)  Triangle ,  are  equal 
to  two  Right  Angles. 

A,  m  the  VUm  Tr, angle  NOP  (Fig.  VllU  I  liy  the  three  Angles,  NOP,  PNO,  FL  VIII. 

meeting  tn  the  Point  1  upon t  the  (ante  Urn  N  2.^  ^  e()lul|  to  the  A„glt,  O  N  P, 

“,'d  N O P,  ( w ’the  laftlT therefore th?H,ree  Angles,  NOP,  OPN,  and  O N  P, are 
equal  to  two  Right  Angles. 

And  from  hence  will  follow  thefc  Corollaries. 

_  L,  Lsit  one  Rinht,  or  one  Obtufe  Angle  in  any  Plain  Triangle. 

1 '  V'“i  f’Zl  A nsle  be  either  Right  or  Obtule,  the  other  two  Ihall  be  Acute. 

*;  AnLi,:  ,X£°f  -Ariangle,  is  the  complement  of  the  other  two,  to  two 

R?Vwle<-  Triangles  be  Equiangled  in  an, ,  two  of  .bar  Angles,  they  are  wholly 
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XII  h  every  R.  'he  AngM  Plain  Triangle  ,  l  be  &|«arc  meek  cf  the  Side 

X  1  Zb  ,M,b  (O,  h;  oppnlitc  to  )  Ire  hi, he  Angle  .flail  k 

cVal  to  both  the  Siiuarcs  *>  ‘  ''  »*  *t  'be  '<d't  tobt.lt  pi. 

tend  the  Riglu  Angle. 

I\  As  m  the  Hun  Right  Angled  Triangle  SVT,  Right  Amid  at  T;  I  the  Sides 
c*r iml  TV  uirludii^  the  RnAt  An ■’ It;  S  l  V,  arc  equal  m  power  to  the  1 1,  pot  ern  e 
0  l: ‘"lit  is  ,„jJ  V  T.  nTlwha  Squ.ires  S T  W /li,.ind 

VTBC,  added  together,  are  equal  to  the  bqu.uc  ot  th*  Ujeou»hje  V  S,  to  mq  the 

Sq^  ,rfo„n  tL  Right  Ml'  at  T.  iHslotfall  .he  Vapmaicnl.u  T  A  rknomof 
i  c  ,  7  v  v  c  ;  rivo  yccl  iWplc  /*  ipuvts  A  S\  tiiul  A  /j'S.  V  ^  th^  Ktchifb 
ASvT^Ttot  Iq„4  SWT.,  ami  rhe  «  AVXZ 

q,M,i  rn  rhi*\nuiiti  VTBC* - -  and  therefore  the  Square  V  X  Y  Z,  compoun- 

Sof  tliofctwo&Xi  is  equal  to  the  twoSqua.es  VTBC  and  SWTA- 

But  that  the  two  Oblongs  A  Z  Y  S  and  AVXZ  are  equal  to  the  two  Squares  SW I T, 

‘“//•yWR^ullT  (*  bV  tlw  6  of  Soft.*. )  The  Square  of  the  Aim j 

IS  dual  to  the  Oblong  made  of  the  two  hxtreams ;  But  the  thiec  Right  Urns ,  S  Y,  (equal 

‘“l^y^sVW^ilsT  i  coS  Aj  therefore  the  Square  of8T 
is  equal  to  the  Oblong  made  of  SY  (equal  toSV)  and  S  A ;  for  the  Trian  /«  S  r  V 
and  T  AS  are  Equ, angled,  bccaule  of  the  common  Angle  at  S,  and  tiu.  two  Right 
Angles  T  and  A  :  Therefore  (by  the  8  of  Soft.  ».) 

As  S  V  •  is  to  ST  : :  fo  is  ST  :  to  S  A. 

In  the  fame  manner  it  is  alio  proved,  that  the  Oblong  V  XZ  A  is  equal  to  the  Square 
VTBC;  for  the  Jr  tablet  TSA  and  AT  V  are  beeaule  of  their  c-om- 

mon  Atrilt  mV,  and  the  two  Rfeto  Ai%let  at  T  and  A:  Iheretore, 

Ac  S  V  •  k  to  T  V  *  ‘  lo  is  T  V  :  to  A  V. 

/,  q  fo  (hr  the  6 of  SeA.  *.)  'the  Square  of  T  V  is  equal  to  the  OHoog  XZVA: 

!r  >j.LO  was  to  be  demonflrated. 

If  mTlfht  m^uTpUm  7Mgle,  any  of  the  two  Sides  be  a.ven,  the  third  may 

be^'lif°thetwoeSides)includinKthe  Right  Angle  T  V  8  andTSd,  their  Squares  6i 
and  26  being  added  together  make  100,  the  Square  Root  whereof  is  10  for  the  third 

Side  for  Hypotemfe)  V  S. - On  the  contrary  if  die  Hypotenufe  10,  and  one  of  the 

Side  (01  Hyp  jj  (ubtraft  the  Square  of  6  viz.  ;6,  from  the  Square 

64,  whole  Square  Boor  ,  8  tor  the  other  con- 

taining  Side  V  T. 

XIII.  In  a  Plain  Right  Angled  Triangle,  the  one  of  the  Aceute  Angles M, 
the  Complement  of  the  other  (by  the  1 1  ol  Sett.  i.  ;  md  may  thus 
le  proved. 

mdie -PtoWBAC 

1IB  and  C  A  IS™ t  the  Angle  II UC  is  the  complement  of  the  Angle  Cl) A  by  the 
Work  >  therefore  the  Angle  BCA,  is  the  Complement  ot  the  Angle  C  B  A,  which 
was  &c. 

XIV  If  a  Plain  Triangle  k  Mailed  it t  a  Circle,  the  Angles  opp,f,u  to ,  the 
Circumference,  are  half  as  much  as  that  part  of  the  CtrcumJ  rate, 
which  is  oppv/ite  to  tbofe  Angles  ;  winch  may  he  thus  demon- 
ft rated. 

In  the  Triangle  GDI.  (ill  Figure  I.)  K'Uty  the  Angle  at  U,  let  ilvDtameterDM 
be  drawn.  —  And  from  thcCrefre  li,  to  the  Cuam.te.enee  hr  the  wo  R«*<  BG 
and  IS L be  drawn.  1  hiy,  the  divided  Angler  LD1‘  and  GUI  me  - 
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Angles  A tvideil  LBL  and  BBC:  Tor  die  Angles  LDB  and  DLB  arc  equal,  (by  the 
%  of  Scft.  1.)  And  the  Angle  I.Bl-  lseq  ui  to  the  Angles  LDB  and  BLD  added 
rove  tlier,  ('by  the  i  oth  of  Sect.  z.  )  Thoiorore  die  Angle  LB  l  is  uouble  to  the  An- 
i’l.DL  Alio, 

The  Angles  B  DC  and  B  C  D  are  equal,  (Tv  the  ]  oi  Seft.  i .)  and  to  both  thefe  to- 
vetl.er,  is  die  Angle  CBB  equal  ( ti,y  the  isth  oi  Sect.  i.  )  Yhciefure  the  Angle  L  B  C 
b  double  to  the  A»f$tX:  DC, 

Now.  beeaule  the  p.iiisof  the  Angle  f.  B C  arc  double  to  the  parts  of  the*  Angie 
h  D  fv,  therefore  alio  the  whole  Angle  LBC  L  double  to  the  whole  Angle  L  D  C,  Fig-  h 
ami  therempon  the  Angle  J„  D  C  is  half  ol  rhe  A?>gle  L  B  C,  and  conletjuendy  of 
lull  the  Arch  1. 1C,  which  is  the  incaluic  ol  the  Angle  LBC:  Which  was  to  be  de- 

mn'hnlel. 


CHAP.  III. 

Concerning  Sines,  Tangents  and  Secants,  by  which 
the  Angles  of  Right  Lined,  and  the  Sides  and 
Angles  of  Spherical  Triangles  are  Mea- 
jured. 

\ZV  HE  Men  fur  at  ion  of  Triangles  is  by  knowing  any  three  of  the  Six  parts  of  which  a 

■*  Tnanglc  confifls  (as  of  three  Sides, and  as  many  Angles  fby  the  i  of  the  i  Seft.) 
whether  Sides  or  Angles,  or  both ,  to  find  out  any  of  the  other  parts  ot  the  Triangle , 
whether  Sides  or  Angles. 

а.  And  this  is  performed  by  the  Rule  of  Proportion,  (commonly  and  defer vedly)  called  the 
Golden  Rule  of  Arichmetick)  which  t  cachet  hop  four  Numbers  proportional  one  to  another , 
any  three  cf  them  bein^  qiven,  to  find  out  the  fourth. 

%.  So  that  for  the  Me  a fining  (which  is  alio  called  the  Rcfohmg  )  of  Triangles,  there 
muft  be  certain  Proportions  of  all  the  parts  of  a  Triangle  one  to  another,  and  thofe  Pro¬ 
portions  explained  in  Numbers.  But, 

4.  The  certain  knowledge  of  the  proportions  that  all  the  parts  of  a  lnanglc  have  one  to 
another,  is  not  yet  known ;  for  that  every  crooked  Line  in  a  Triangle  (ns  the  Meafures  of 
the  Angles  m  till  Right  lined,  and  the  Meafures  of  Sides  and  Angles  in  a  Spherical  Trian¬ 
gle  art)  mu  ft  be  reduced  to  a  Right  Line,  a  Proportion  for  which  was  never  yet  found. 
But, 

5.  Crooked  Lines  are  nearly  reduced  to  Right  Lines  by  the  definition  of  the  quantity 
which  Right  Lines  applied  to  a  Circle,  have  its  refpdt  of  the  Radius  (or  Semidiameter) 
of  the  Circle. 

б.  The  Right  Lines  applied  to  a  Circle  are  Subtcnles  (or  Chords)  Sines,  Tangents,^ 

7.  A  Subton fe  (or  Chord)  is  a  Right  Line  infenbed  in  a  Circle,  dividing  the  whole 
Circle  into  two  Parts ,  and  fo  fubtendetb  both  the  Segments. 

8.  SuStenle  in  a  Circle  is  either  the  Grcatef,  or  not  the  Greatefi. 

9.  The  Create (l  Suhtenfe  is  that  which  dividetb  the  whole  Circle  into  two  equal  Parts 

or  Segments  (which  Suhtenfe  doth  always  pafs  through  the  Centre  of  the  Circle)  and  fo 
fubtindeth  hth  the  Segments  or  Semicircles.  .  , 

I  o  A  Suhtenfe  not  the  Greatefi ,ti  that  which  dividetb  the  Circle  into  two  unequal  farts , 
(or  which  palieth  not  through  the  Centre  of  the  Circle-,)  and  foon  the  one  Side  fubtendetb 
an  Arch  left  than  a  Semicircle,  and  on  the  other  Side  an  Arch  more  than  a  Semicircle. 

Vile  Rjght  Unci)  F,  dividetb  the  Circle  into  the  two  Semicircles  DBF  and  D  K.  F, 
and  this  Suhtenfe  D  F  is  called  the  Diameter  of  the .  Circle. 

And  the  Right  Urn  DC,  which  on  the  one  Side  lubtendeth  thev?rft>  DHC,  lels 
than  a  Semicircle ,  and  on  the  other  Side  the  Arch  DEK.F  C,  Greater  than  a  Semi- 

arcle. 

11.  A  Sine  is  either  Right,  or  Voided. 


11.  A 
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TF? 

the  i 'atomic  of  the  double  Arcbe:  of  C  F  and  C  11  D  i  that  is,  the  lull  of  t\\c  Ktf, 
r  „  c  A  l which  liibtcndcth  dw  Ar.be,  C  11,  and  GDI,:  N>  die  Rtf,  ,w 

ot  tli c  Arcbe,  C 11  or  C,  11,  is  the  R,ght  /->«  C  ,V1  j  that  is,  the  lull  ol  the  Rtf, 

C  M  N. 

From  hence  it  will  follow,  that 

f  The  Rieht  Sin'c  (fan  Arch,  more  or  lefs  than  a  Quadrant,  an, l  left  than  *  Semicir 
J  ^is  one  all  the  (Je  :  As  the  Sine  o  the  Arches  C  l  .uul  CD,  is  the  fame 

iir}e  c  a,  for  that  it  is  the  half  of  the  Kgfo  Line  CAI.,  which  lubteudeth  as 

[  lencc  it  is  that  whenjoever  the  Right  SlllC  is  called  the  Sine  of  toe  CuMplew»r,  t( 

(s  under  flood  only  the  Sine  of  the  Complement  of  an  Arch  lefs  than  a  (Julian  t :  —  As 
the  Right  Sme  of  the  Complement  of  Cl-,  that  is,  of  the  Anh  CII,  is  the  Right 

Un[  C{;^’y  Right  Sine  is  perpendicular  to  the  Diameter  </mw»  from  one  term  of  the  Arch 
trsven-  —  For,  becaufe  in  the  Triangle  B  C  L,  conlifting  of  two  equal  Snlcs.B  C  and 
B  L  the  Semidiamcter  B  l’,  drawn  from  the  concourie  of  the  equal  Sides,  cuttcth  the 

^  7/x  Right  Sine  of  the  Complement  is  equal  to  the  Segment  of  the  Diameter  or  Radius, 

HeneMd  between  the  Right  Sine  of  the  Arch,  and  the  Circles  Centre;.  — . As  the 

Rsoht  Sine  of  the  Complement  C  Wjvix,.  C  M,  is  equal  to  the  Right  Line  A  B 

i  The  Veiled  Sine  is  the  Segment  of  the  Diameter  intercepted  betweemthc  Right  Sine 

and  the  Circumference ;  . -  As  the  Verfed  Sine  of  the  Arch  CF  is  the  Segment  of  the 

Diameter  AF  ;  and  the  Verfed  Smeok  the  Arch  CD,  is  the  Segment  of  the  Diameter 
AD:  Therefore, 

1 4.  Of  Vci  led  Sines,  feme  arc  Greater  and  feme  LeJJer. 

K  A  Greater  Veiled  Sine  is  the  Verled  Sine  of  an  Arch,  greater  than  a  Quadrant  ; 

and  a  Idler  Vc  rfed  Sinew  the  Veiled  Sine  of  an  Arch ,  lefs  than  a  Quadrant:  - - As 

D  A  is  the  Ver'ed  Sine  of  the  Arch  DII C,  being  greater  than  a  Quadrant ,  and  A  F  is 
dw  VoMSmicS  a*  Arch  Cl-Jcfi  ,bm  *  Qnndrm. 

1 6  A  Tangent  is  a  Right  I  ane  drawn  pert  endicui  arly  cn  the  extremity  of  the  Dl.imc* 
tor  of  the  Circle,  and  paffirg  by  the  other  end  of  'the  Arch : - As  F  O  is  the  Tangent  of 

the  Cl •  .  Line  drawn  by  the  one  end  of  the  Arch,  till  it  meet  with  the 

T'7-  ^  AstheWitofthe  ArchCV,  is  the  Right  Line  BO. 

1  Lb  no  Definition  of  the  Quantity  which  Right  Unes'bave,  being  applied  to  Circles,  is 
the  making  of  the  Tables  0/’  Sines,  Tangents,  and  Secants 

The  Tables  of  Sines,  Tangents,  and  Secants,*™  called  the  Canon  of  Triangles. 
10  The  Tables  of  Sines,  Tangents,  and  Secants,  are  extended  no  farther  than  to  a 
A,jr.  nt  n,  no  dee.  for  the  Right  Sines  of  Arches  more  or  lefs  than  «  Quadrant,  are 
J h'fame  f  by  the  10 th  of  the  1  Sect ,)  and  there  can  be  no  Tangents  and  Secants  of  Arches 
prefer  fL/a  Quadrant,  (by  the  1  5  and  16  of  Se<ft.  1.) 

A  Note  The Tables  of  Sines,  Tangents,  and  Secants  here  mentioned,  are  to  be  undcr- 
Rood  of  Natural  Sines,  Tangents,  and  Secants  whole  ufc  in  the  Solution  of  Tr, angles 
wis  Deformed  by  Multiplication  and  Divtfmi  But  the  Canon  of  Triangles  now  in  life 
Ze  tLfc  which  were  invented  by  John  Lari  Neprie,  Baron  of  March, (ton  in  Scotland, 
£nr  rlip  Yeir  1611  which  Canon  confiftcth  of  Sines  and  Tangents  Artificial,  or  ra- 
t “  Jplkwbii  and  Tavgmu,  which  performed!  by  A. ldi,,m  and  SnhraUm, 
[hat  whfch  the  Natural  Canon  did  by  Multiplication  and  Divifion ;  lo  that  by  thele  nioi 1  e 
Triangles  may  be  refolvcd  in  one  hour,  than  by  the  Natural  could  be  inS/x:  Ihclc 
Canons  as  alio  the  Ten  Chiliads  of  Logarithms  of  the  lame  Authors,  are  every  wheie  to  be 
had  -  and  luch  are  thele  at  the  end  of  this  Book  So  Ihall  fnyno  more  of  them  in 
this  Diace  but  come  to  lhew  the  Ujc  of  them  111  the  Solution  of  Triangles  both  /  lam  and 
Spherical, (having  laid  the  foregoing  Foundations  therein,)  ule  all  the  brevity 
( which  may  conlilt  with  per ^pecutty)  that  poflible  I  can. 
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CHAP.  IV. 


Of  the  Dimenfion  of  Right  Angled  Plait 


Triangles. 


IN  the  Solution  oF  Right  Angled  Plain  Triangles ,  there  are  7  Cafes ,  the  icTolvingot 
which  depend  upon  this  following 

AXIOME. 

In  every  Plain  Right  angled  Triangle,  any  of  the  Tljree  Sides  may 
be  put  as  Radius,  and  then  will  the  other  Sides  be  its  Sines,  Tan¬ 
gents,  or  Secants. 


TIIus,  in  the  three  Triangles,  A,  B,  C. 

1 .  If  you  put  the  Side  B  C  fubten 


Trlus.  in  tne  cnrcc  1  rsangw,  /*,  u,  ,  c;i 

1 .  If  you  put  the  Side  B  C  lubtending  the  Right  Angle,  lor  Radius,  «1C  ^ldcs 
C  A,  and  B  A  including  the  Right  Angle ,  arc  Sines  of  the  acute  Angles  B  and  C,  oppo- 

J  “if1  you  put  for  Radms  the  Greater  of  the  Sides  including  the  A,tf<.  »sBA, 
,l,en  the Idler  of  the  S.dcs  inch, drug  the  Rtf,,  A,tf,  C  A  is  the  lang.n.,  and  the  fob- 
tending  Side  B  C  is  the  Secant  of  the  leller  Acute  Angle ■  ac  B.  .  r  r 

If  you  put  the  Idler  of  the  two  Sides  including  the  Right  Angle  C  Afo 
Radius,  the  Greater  Side  including  the  Right  Angle  BA  is  the  Tangent t .  and  the 
Side  lubtending  the  Right  Angle  B  C  is  the  Stem,  of  the  Greater  A, me  An¬ 
gle  at  C. 

Now  from  this  Axiomc  folloiveth  this  Confcttary. 

That,  In  all  Right  angled  Plain  Triangles,  the  Angles  being  given ,  the  Reafons  of  the 
Sides  are  alfo  given  three  waps.  And  conlequently, 

Jf  on,  Side  he  given ,  hefuU,  th,  , hr,,  Angles  .every  of ,  h,  other  »<»« are  Riven 
by  a  Threefold  Proportion  ,  according  as  you  put ,  This,  That,  or  the  Othei  Sid  f 
Radius. 

Now  for  the  Solution  of  the  VII  Cafes  of  Right  Angled  Plain  Triangles ,  I  (hall  make 
ufc  of  the  lame  Triangles,  noted  with  C  B  A  in  Fig.  X. 


BA  is  the  Bafe. 

CA  is  the  Perpendicular  or  Cathetus. 
BC  is  the  Hypotenufc. 

A  is  the  Right  Angle. 

B  is  the  Angle  at  the  Bafe. 

C  is  the  Angle  at  the  Perpendicular. 


^and  contains  < 


r  187.00  Miles. 

[  ai  1.08  Miles, 
j  356.16  Miles. 

J90  deg.  00  min. 
f  36  deg.  ^o  min. 
'*53  deg.  40  min. 


Now  for  the  avoiding  of  Trouble  in  turning  over  the  Canon  or  Tables,  I  will  fet 
down  the  Sine,  Secant,  and  Tangent,  of  every  Angle ;  and  the  Logarithm  of  every 
Side  of  this  Exemplary  Triangle :  As  followeth, 


The 


Cun  8  u  $  Mathematic  us.  Bdbk  V. 

CSine  of  the  Angle  at  B,  ;6dcg.  10  ni.  is  9*7716751 

Sine  of  the  Angle  at  C,  5;  deg.  40  ni.  is  9.90611 07 

Sine  of  the  Angle  at  A,  90  deg.  or  Radius  is  1 0.0000000 

Secant  of  the  Ang  It  at  B,  36deg.  -om.is  10.093889} 

,  Secant  of  the  Angle  atC,  53  deg.  40  m.  is  10.1273249 

1C I  Logarithm  of  the  Hypotenufe  B^C,  356.16  m.  is  1  5517670 

Logarithm  of  the  Perpendicular  C  A,  21  1.08  m.  is  1.3244471 

I  Logarithm  of  the  BafeBA,  187  Miles,  is  14578819 

Tangent  of  the  Angle  at  B,  36  deg.  10  m.  is  9.8665644 

[  Tangent  of  the  Angle  at  C,  53  deg.  40  m.  is  ro.i  334356 


Thefc  things  being  premifed,  I  will  now  proceed  to  the  Solution  the  feveral  Cafes ; 
and  all  of  them  three  feveral  ways. 

Cask  I. 

The  two  Acute  Angles  Aandb,  anti  the  Bafe  B  A,  being  given,  to  find  the 
Perpendicular  C  A. 

1.  By  making  the  Hypotenufe  BC  Radius. 

As  the  Sine  of  the  Angle  at  the  Perpendicular  C  53  deg.  40'  9906110? 

Is  to  the  Log.  of  the  Bafe  B  A,  187.00  1.4578819 

So  is  the  Sine  of  the  Angle  at  the  Baft  B,  36  deg.  10  m.  _ 9.7716751 

11.1305570 

To  the  Ltgarithm  of  C  A,  the  Perpendicular  in  deg.  08  min.  1.3244473 

And  thus  by  adding  of  the  fecond  and  third  Terms  in  the  Proportion  together,  the 
Sum  of  them  is  11.1305570,  from  which  fubtra&ing  the  firftcerm  in  the  Proportion, 
09061107,  the  Remainder  1.3144463,  is  the  Logarithm  0$  11 1.08,  and  that  is  the 
length  of  the  Perpendicular  in  Miles,  (me  Bafe  B  A 187  being  taken  in  Miles that  is, 
71 1  Miles  and  08  hundred  parts  of  a  Mile. 

I  have  been  larger  in  this  Example  than  I  intend  to  be  in  thofe  which  follow ,  and 
therefore  I  fall  give  this  General  Rule  which  you  are  to  obferve  in  all  the  Proportions 
following ,  viz.  To  add  the  fecond  and  third  Numbers  in  your  Proportion  toge¬ 
ther,  and  from  the  Summ  of  them  to  fubtratf  the  firft  Term,  then  fhaJl  the  Re¬ 
mainder  be  the  fourth  proportional  Term  and  Anfwer  to  your  Demand. 

This  (and  fo  any  other  Proportion  in  Sines  alone,  or  in  Sines  and  Logarithms  toge¬ 
ther,  where  the  Radius  is  not  in  the  firft  place  of  the  Proportion ;  as  in  this  Example , 
but  the  Sine  of  lome  other  degree,  as  in  this  the  Sine  of  53  deg.  40  m.  is  the  firft  Term,) 
may  be  more  eafily  refblved,  viz,,  by  Addition  only  5  for, .  if  inftead  of  the  Sine  of 
53  deg.  40  min.  9.9061 107,  you  fet  down  its  Complement  Arithmetical,  viz..  0938893, 
and  add  all  the  throe  Numbers  together ;  the  Summ  of  them  (abating  Radius,  or  or) 


Bull  anfwer  the  Qucftion ;  as  in  the  former  Cafe. 

As  the  Sine  of  the  Angle  C,  5  3  deg.  40'  Co.  Ar.  .0938893 

Is  to  the  Log.  of  BA,  287.00  1.4578819 

So  is  the  Sine  of  the  Angle  A  B,  36  deg.  10'  9-772675r 

To  the  Leg.  of  111.08  ,*2.3244463 

1.  By  making  the  Bafe  B  A  Radius. 

As  Radius  A,  90  deg.  10.0000000 

Is  to  the  Bafe ,  B  A  187  1.4578819 

So  is  the  Tang,  of  the  Angle  at  the  Bafe  B  36  deg.  10  min.  9.8665644 

To  the  Perpendicular  C  A  111.08  .*1.3144463 


Here,  becaufe  Radius  is  in  the  firft  place,  which  confifteth  of  an  Unite  with 
Cyphers,  therefore  when  I  come  to  fubtraft  it  from  1 1.3144463,  I  only  cancel  the 
Unite.*,  and  there rmains  1.3244463. 

3.  By  making  the  Perpendicular  C  A  Radius. 

As  the  Tangent  of  the  Angle  at  the  Perpendic.  C  5  3  deg.  4°  niin.  10.133435*; 

Is  to  the  Radius  90  deg.  10. 

So  is  the  Bafe  BA  187  Miles  i *45788 1 9 

To  the  Perpendicular  C  A  211.08  , 
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Here  the  Radius  being  in  the  fecond  place,  I  only  add  an  Unite  before  the  third 
Term,  and  fubtrading  the  firft  Term  therefrom,  the  Remainder  1.3144463  is  the 
Logar.  of  the  Perpendicular  C  A 11 1.08  as  in  the  former. 

C  A  S  E  II. 

The  two  Acute  Angles  B  and  C  being  given ,  with  the  Bafe  B  A,  to  fuel  the 
Hypotenufe  13  C. 

1.  By  making  the  Hypoicn.  BC  Radius. 

As  the  Sine  of  the  Angle  at  C,  5  3  deg.  40  m.  9.9061107 

Is  to  the  Bafe  B  A,  287  Miles  14578819 

So  is  Radius  90  deg.  •  ■  . _ 

To  the  Leg.  of  the  Hypotenufe  BC,  356.16  1.5517711 

1.  By  making  the  Bafe  B  A  Radius. 

As  Radius  90 deg.  IQ.  _ 

Is  to  the  Bafe  B  A,  187  1.4578819 

So  is  the  Secant  of  the  Angle  B,  36  deg.  10  m.  10.0938893 

To  the  Hypotenufe  B  C,  35 6.16  5 1 77 1 1 

Note,  The  Secant  of  an  Arch  is  the  Complement  Arithmetical  of  that  Arch,  the  Radius  10. 
being  added  thereunto. 

3.  By  making  the  Perpendicular  C  A  Radius. 

As  the  Tangent  of  the  Angle  C,  53  deg.  40  m.  10.1334356 

Is  to  the  Bafe  B  A,  187  2.4578819 

So  is  the  Secant  of  the  Angle  at  C  10.1173149 

12.6851068 

To  the  Hypotenufe  BC,  356.16  *5$ *771* 

Case  III. 

The  two  Acute  Angles  B  and  C,  with  the  Hypotenufe  B  C  being  given ,  to 
fnd  the  Bafe  BA. 

1.  By  making  the  Hypotenufe  BC  Radius. 

As  Radius,  90  deg.  _ 

Is  to  the  Hypotenufe  B  C,  3  56.16  2-5 5 1 1&10 

So  is  the  Sine  of  the  Angle  C,  53  deg.  40111.  9.9061107 

To  the  Log.  of  the  Bafe  B  A,  187  Miles  .*1.4578777 

l.  By  making  the  Bafe  BA  Radius* 

As  the  Secant  of  the  Angle  at  B,  36  deg.  10  min.  10.0938893 

Is  to  the  Hypotenufe  BC,  356.16  115517670 

So  is  Radius  90  deg.  _ 

To  the  Bafe  BA,  287  Miles  14578777 

3.  By  making  the  Perpendicular  C  A  Radius. 

As  the  Secant  of  the  Angle  at  C,  53  deg.  40 min.  10.1173149 

Is  to  the  Tangent  of  the  Angle  C,  5340  10.1334356 

So  is  the  Hypotenufe  B  C,  356.2 6  145*7670 


10.1173149 

10.1334356 

M517670 

11.6851016 

i'4578777 


To  the  Bafe  BA  187  Miles.  1-4578777 

Case  IV. 

The  Bafe  B  A,  and  the  Perpendicular  C  A  being  given,  to  find  the  two  Acute  An 
gles  B  and  C. 

1.  By  making  the  Bafe  BA  Radius. 

As  the  Bafe  B  A,  187  ‘  145788J9 

Is  to  the  Pcrpendiculur  CA,  111.08  11.3244471 

So  is  Radius  90  deg.  *°» 

To  the  Tangent  of  the  Angle  B  36  deg.  10  min.  ~  9-866565  a 

The  Complement  whereof  5  3  a.  40  m.  is  the  other  Acute  Angle  at  C.  i-  fy 
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1.  By  making  the  Terpendiculat  C  A  Radius. 

As  the  Perpendicular  C  A,  2 1 1 .08  -2ll2:4447j 

Is  to  die  Bafe  B  A,  287  Miles  12.4578819 

So  is  Radius  90  deg.  *-?- - - 

Tothe7W<«  of. the  Angle  C,  I?  deg.  40111111..  .  10-IJHJ4* 

The  Complement  whereof  is  j6c teg.  10  inin.  the  other  Acute  Angle  At  B. 

Case  V, 

■{be  Bafe  BA,  and  the  Hypotenufe  BC  being, given,  to  find  the  other  Acute 

Angles  B  and  C.  _  _  .. 

I.  By  making  B C  the  Hypotenufe  Radius. 

As  the  Hypotenufe  B  C,  356.16  Miles 

Is  to  the  Bafe  B  A,  187  Miles  12.4578819 

$0  is  Radius  90  deg.  — - — - 

To  the  Tangent  of  the  Angle  C,  5  3  deg.  40  min.  9-9061 149 

Whole Complement  36  d eg.  10  mm.  is  the  other  Acute  Angle  at  U. 

,  a.  By  making  the  Bale  B  A  Radius. 

As  the  Bafe  B  A,  187  Miles  14178819 

Is  to  the  H/potenufc  B  C,  ;  56.16  **  *  * 1  ~6"° 

So  is  Radius  90  deg.  • — - ----- 

To  the  Secant  of  the  Angle  at  B  36  deg.  20  min.  /0.0936b  si 


2.5517670 

12.4578819 

IQ. 

9  9061149 


12  5517670 
10. 

1 0.09568  si 


Case  VI. 


The  Bafe  B  A,  and  the  Perpendicular  C  A  being  given,  to  find  Hypotenufe  B  C. 

This  and  the  following  Cafe  do  requite  two  Operation,,  the  fii  flr  to  find  the  A- 
cute  Angles ,  and  the  lecond  (from  thence)  to  hnd  the  third  lide  - 


1 ,  Operation. 

As  the  Perpendicular  C  A,  2  n  .08 

Is  to  the  Bafe  B  A*  287  12.4578819 

So  is  Radius  90  deg.  — : — - - 

To  the  Tangent  of  the  Angle  C,  55  deg.  40m.  ,0*I334I4 

2.  Operation. 

As  the  Sine  of  the  Angle  at  C,  53  deg.  40  min.  ■  9‘9°^- 

Is  to  the  Bafe  B  A,  287  ^ 

So  is  Radius  90  deg.  - - - 

To  the  Hypotenufe  B  G,  55 6.2 6  2.5517712 

CASE  VII. 

The  Bafe  B  A,  and  //^.Hypotenufe  B  C  king  given,  to  find  the  Perpendicular. 


1.  Operation. 

As  the  Hypotenufe  B  C,  356.26 
Is  to  the  Bafe  B  A,  287 
So  is  Radius  90  deg. 

To  the  Sine  of  the  Angle  at  C,  53  deg.  40  min. 

Whole  Complement  36  deg.  20  m.  is  the  Angle  at  the  Bafe  l*. 

2.  Operation . 

As  Radius  90  deg. 

Is  to  the  Iljpntctmfc  BC,  35626 
So  is  the  Sine  of  the’  Angle  B,  3 6 deg.  20  min. 

To  the  Perpendicular  C  A,  21 1.08 


2.55176^ 
12.4578819 
IQ.  _ 

9.9061149 


*.5517670 

9,7726751 

.*2.3*444*1 


■  Of  trigonometry. _ 4 

~~j  mrc  compendious  way  to  work  this  lafi  Calc,  by  Logarithms  only. 

,  Find  the  Summ,  and  the  Difference  of  the  Baft,  and  the  Ifp.tenufe,  and  add  t the 
L^aritlmt  of  them  together,  half  that  Logarithm  Hull  be  the  Legarabm  of  the  1  u 

pcndicular.  As  ^  ^  516.26 

The  Bafe  is  *  :87-  _ 

Their  Summ  614’b  YS' 

Their  Difference  69  'b  Leg.  1.84048 .4 ) 

Their  Summ  4.04^6904 

The  half  Summ  *3*44345* 

And  this  is  the  Logarithm  of  the  Perpendicular  2 1 1 .08 


CHAP.  V. 

Of  the  Vmcnfrn  of  Oblique  Angled  Tim  Triangles. 

TN  the  folution  of  Oblique  Angled  Plain  Triangles  there  are  but  V.  Cafe,  and  the 
I  refolvine  of  them  depended,  upon  the  Three  following  Axiom,. 

The  firff  of  which  ferveth  for  the  relolving  of  the  ftp  and  fccmJ  Cffif-  The 

r—  ft  .i  «***  g  ff^8fe*2W,S5 

iSSzttt i,r;fcK  52.2:  sar*.  U,  — »• 

Wherefore,  A  X  1  O  M  E  I. 

In  every  fain  Triangle  (as  mil  Right  «  Oblique  Angled)  thefides 
are  m  proportion  one  to  the  other,  as  are  the  Sines  of  the  Angles 
otfofitc  to  thofe  ftdes,  &  contra. 

_  .  a  ir  FT  the  Triangle  A  B  C  be  inferibed  in  a  Circle,  and  from  the  Centre  p,g.  XI. 
C»/r«S».]T  t  la  drain  thefcveral  Radii  DE,  DF,  DG,  perpendicular 
V  fides  of  the  Triangle,  fo  will  they  bileft  as  well  the  feveral  Per, phenet 

A  EC,  C?bI  and  B  G  A,  as  their  Subtenfe,  A  C,  C  B  and  B  A :  And  let  there  be  alio 

drawn  the  Radius  DC.  ,  .  -  ,  £  DC,  is  equal  to  the  Angle 

C«»OT/fr«t t«]  j  c  d  p  at  the  Centre,  equal  to  C  A  B,  (by  the  io  P.  Enel. 

m  the  J^j,  ,  £  h  ,  of  t|)C  1,'des  be  as  S,n„ :  And  what  proportion  the 

Lib.  ;.  )  theteforc  mail  ,he  fame  fhall  the  Sine  C  H  have  to  the  i/nr  CK.;  for 

wlutproportio™  t'hc  whole  hath  to  the  whole,  the  fame  proportion  hath  the  half  to 
the  haW’  Which  was  to  be  demon  fir  cited. 

f  SiA' " 

*  •  (  1  I  Si  7 


W  A  B  is  478.83  A  cagueSaWholeS^’^uiQj^ 

Ih'5“'‘]cA  l 

a C  A  B  is  46  deg.  so  min.7wh0fA 9-86*946° 
Th e AmU}MC  is  a«dcg.  to  mm >  S,« isV^’’ (  ^ 
/BO  A  is  105  or  *"5  deg.  3  /9  9»494,» 


is” 


CASE 


Curs  us  Mathematic  it  < 


Book  Vs 


Cask  I. 

The  Angles  a  miotic  Side  king  given,  to  find  the  ether  two  Sides. 

I-ct  the  Angles  CAB  46  deg.  50  min.  ami  CBA  28  deg.  10  min.  And  the  Side 
AC  254  Leagues  be  given,  and  let  it  he  required  to  find  the  Side  B  C. 

As  the  Sine  of  the  Angle  CB  A  iS  d.  10  m.  • - -  -  9*6759*69 

Is  to  the  Side  AC  254  Leagues.  • - *  -  . - 2.56921 58  ' 

So  is  the  Sine  of  the  Angle  C  A  B  46  cl.  50  m.  - —  ^ —  9.8629460 

1 1.222 1 61 8 

To  the  Side  CB  361.56  Leagues.  - - -  . -  2.5581849 

And  fur  the  Side  B  A. 

As  the  Sine  of  the  Angle  CAB  46 d.  50  m.  • - .  - -  -  9.8619460 

Is  to  the  Side  CB  561.56  I.eag. - - -  . - - -  2. 55810’S 

So  is  the  Sine  of  the  Angle  A  CB  105  d.  (or  75  dj  - . - -  9.9849458 

J  i.54P476~ 

To  the  Side  A  B  478.83  Leagues - -  , - —  i.6Soioi6 


To  the  Side  CB  361.56  Leagues.  - - -  . -  2.5581849 

And  fur  the  Side  B  A. 

As  the  Sine  of  the  Angle  CAB  46 d.  50111,  . - .  - -  -  9.8619460 

Is  to  the  Side  CB  561.56  I.eag. - - -  . - - -  245810,8 

So  is  the  Sine  of  the  Angle  A  CB  105  d.  (or  75  dj  - . - -  9.9849458 

j  2.5450476 

To  the  Side  A  B  478.83  Leagues - -  — — -  2.6Soioi6 

Case  II. 

Two  Sides,  with  an  Angle  oppofite  to  one  of  them,  being  given,  to  find 
the  Angle  oppofite  to  the  other  of  than. 

Let  the  two  Sides  AC  and  B C,  and  the  Angle  CAB  oppofite  to  the  Side  CB  be 
given,  and  let  the  Angle  CB  (oppofite  to  the  Side  A  CJ  be  required. 

As  the  Side  BC  561.56.  • - — — -  _ _ _ 2. $581058 

Is  to  the  Sine  of  C  A  B  46  d.  50  111.  . - -  9.S61 9460"" 

So  is  the  Side  AC  154.  - - - - - - - - - - 24^91158 

I  2‘2}2  I  6  I  8 

To  the  Sine  of  CBA  18  d.  10111.  — . -  9.6740580 

Or  if  the  two  Sides  A  B  and  B  C ,  and  the  Angle  A  oppofite  to  C  B  h.ui  been 
given,  and  the  Angle  A  G  B  liad  been  required,  Then 

As  the  Side  C  B  561  .  56.  - - - - •• - • - - — - >  2. 558(058 

To  the  Sine  of  C  A  B  46  d.  50  111. - - - - - 9.8629460^ 

So  is  the  Side  AB  478.85.  »■  ■  -  . - ■ - . — -  1.6801815 

1 2.545 1 275 

To  the  Sine  of  ACB  75  d.  (or  105  d.)  ^ — - - -  —  9.9850155 

Note,  In  tins  Cafe,  there  may  a  doubt  arife ,  for  if  two  Sides  be  given,  whereof  one  of 
them  is  the  greateft  Side ,  together  with  the  Angle  oppofite  to  the  lefier  of  the  two  given  Sides, 
and  the  Angle  oppofite  to  the  greater  of  the  two  given  Sides  be  demanded  (as  in  this  fecond 
Cafe )  tt  will  be  doubtful  whether  the  Angle  found  be  Acute  or  Obtufe  ;  for  that  the  fame 
Sms  found  in  the  Canon,  doth  anfwer  to  both  :  Nor  can  this  doubt  be  cleared  better  than  by 
a  true  delineating  of  the  Triangle. 

AXIOME  II. 

In  all  Plain  Triangles,  As  the  Summ  of  the  Sides  is  to  the  Difference 
of  the  Sides,  Jo  is  the  Tangent  of  the  half  Sttmm  of  the  oppofite 
Angles,  to  the  Tangent  of  half  their  Difference. 


/’/£.X1(.  Cow/ni-TN  the  OhLque  Angled  Triangle  ABC  (Fig.  XII.)  Let  the  two  known  Sides 
dtvn.  J.  be  A  B  and  B  C,  and  the  Angle  comprehended  between  them,  n.unclv,  the 
Angle  A  BC,  (which  is  ail  Obtufe  Airjlc  in  the  upper,  but  an  Acute  Angle  in  the  lower 


Angle  A  BC,  (which  is  ail  Obtufe  Airjlc  in  the  upper,  but  an  Acute  Angle  in  the  lower 
Diagram.  )  Let  the  Side  A  B  be  continued  to  II,  fb  that  B  II  he  made  equal  to  B  C, 
and  draw  the  Right  Fine  Cll.  Then  make  B  1  equal  to  the  other  given  Side  AB, 
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and  through  the  Points  B  and  I,  draw  the  Right  Lines  BD  and  I G,  Parallel  to  the 

unknown  Side  AC. 

Demonstration,  The  exterior  Angle  C  B  II  is  equal  to  the  two  interior  Angles  B  A  C 
and  A  C  B,  oppofite  thereto,  fby  the  i  cth  of  Se&.  l.)  and  by  the  52  of  the  i  of  Eucl.) 
for  the  Angle  C  B  D  is  equal  to  the  Anglo  ACB;  and  the  Angle  D  B  H  is  equal  to  the 
Angle  B  A  C.  Moreover,  from  the  Point  B  let  fall  the  Perpendicular  B  E,  which 
ilull  bifoft  CII  in  E,  and  upon  the  Angular  Point  B,  with  the  Radius  B  E,  deferibe 
the  Periphery  or  Arch  MEL;  lb  lhall  C  E  be  the  Tangent  of  half  the  Summ  of  the  op- 
polite  Angles  CAB,  and  ACB;  and  DE  ( equal  to  F  E)  the  Tangent  of  half  their 
difference.  Now  becaufe  A  C,  BD,  and  IG  are  Parallels ,  therefore  lhall  CD,  DG, 
and  F  II  be  equal,  as  alfo  D  F  and  G  I  I :  Therefore  I  fay, 

As  A  IT,  is  to  III  : :  fo  is  C  II,  to  G  IT,  or  by  equality  of  Proportion ; 

As  A  II,  is  to  III  : :  fb  is  C  E,  to  D E  ;  that  is, 

As  A  II,  the  Summ  of  the  Sides,  is  to  l  II,  the  Difference  of  the  Sides. 

So  is  C  E,  the  Tangent  of  half  the  Angles  CAB  and  AC  B,  to  D  E,  the  Tangent  of 
half  the  Difference  of  thefe  Angles Which  was  to  be  dcmonflrated. 

And  from  this  Dcmonftracion  followed)  this  Confc&ary. 

That,  If  in  a  Plain  Oblique  angled  Triangle,  two  Sides  be  given ,  with  the  Angle 
comprehended  between  them,  the  other  two  Angles  are  alfo  given. 

Now  for  the  Solution  of  the  two  Cafes  of  Oblique  angled  Plain  Triangles  deduced  from  * 
this  Axiome,  I  ikvll  make  ufc  of  the  Triangle  in  the  two  foregoing  Cafes',  where  the  I^-XII. 
Sides  and  Angles  arc  the  fame,  as  in  this  Figure  XII. 

Case  m. 


Two  Sides ,  with  the  Angle  comprehended  by  them  being  given,  to  find 
the  other  two  Angles. 


Ill  the  Triangle  ACB  (Fig.  XII.  in  the  uppermoft  Diagram)  let  there  be  given  the 
Side  BC  561.56,  the  Side  AB154.  with  the  Obtufe  Angle  ABC  ( comprehended  be¬ 
tween  them)  105  deg.  And  let  the  two  other  Angles  CAB  and  ACB  be  required. 
The  Summ  of  the  Sides  AB  and  BC  is  595*56. 

The  Difference  of  thefe  Sides  is  127.56. 

The  Summ  of  the  unknown  Angles  at  A  and  C  is  75  deg. 

The  half  Summ  of  the  Angles  is  57  d.  50  m. 

Being  thus  prepared,  fay, 


As  the  Summ  of  the  Sides  AB  and  BC  505.56. 

Is  to  the  Difference  of  thofe  Sides  127.56. 

So  is  the  Tangent  of  half  the  Summ  of  the  unknown 
Angles  ACB  and  CAB,  37  deg.  50  m. 


27749255 

2.1057145 

9.8849805 


11.9906950 

To  the  Tangent  of  9  dog:  ?.o  min.  ^  9.21 57695 

Which  is  the  Tangent  of  half  the  Difference  of  the  two  Angles  AGB,  and  CAB, 
which  9  deg.  20  min.  added  to  57  deg.  50  m.  (the  half  Summ  of  the  unknown  An - 
gles)  giveth  46  deg.  50  m.  for  the  greater  Angle  CAB;  and  fubtra&ed  from  the  half 
Summ,  giveth  28  deg.  10  min:  for  the  lefler  Angle  A C  B. 


Again  in  the  fame  and  the  lower  Diagram. 


Let  the  two  Sides  AB  254,  and  BC  478.85,  and  the  Acute  Angle  CBA,  com- 
irchendcd  between  them,  be  given,  and  let  the  other  two  Angles  G  A  B,  and  B  C  A 
>e  required. 

The  Summ  of  the  Sides  A  B  and  C  B  is  712.85. 

The  Difference  of  thofe  Sides  is  244.85. 

The  Summ  of  the  unknown  Angles  A  and  C  is  155  d.  10  m. 

The  half  Summ  of  thofe  Angles  is  66  deg.  35  m. 


Sff 


Being 
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Being  thus  prepared,  fay. 
As  the  Summ  of  the  Sides  AB  and  BC  712.B;. 

Is  to  the  Difference  of  thofe  Sides  14483.  ^ 

So  is  the  Tangent  of  half  the  Summ  of  the  two? 
unknown  Angles, ,  A  C  B  and  C  A  B,66  d.  30  m.  S 


_  1-8519859 
1.3888646' 
10.561 6981 


Which*  alS  to  "hc’half&immW  deg.  %o >  min.  giveth  1 04  d.  48  m.  for  the  greater 
Jl^le,  and  (iibtrafted  leaveth  i8  deg.  tun.  for  the  teller,  the  one  Angle  greater  atul 

th' “Note,'  nii Smn‘h  '.n !hc  ’»»  Acute  Angles'  % ,■ 
J Angle  At.  Lily  ht  46  <**•  49»;»-  4«Wr,  tie  ,,h,r •Acute :  Angle  .W. 

,  0  w.  11  Second,,  L  l  few  omitted  the  Second,  for  en  e  m  the  tt'ork,  and  , Im  r«*rk- 
caufe  the  manner  bow  ,0  find  on,  tbefe  mimic  Tart,  and  bract, cm,  „  tangbt  m  the  L'  e  ,, 
t/6e  Triangular  Canons. 

C  A  •  E  IV. 

/ire  Sides,  and  the  Angle  comprehended  letrnen  them  king  given,  to 
find  the  third  Side. 

In  the  Triable  ACB  {Fig.  XII.  and  the  upper  Diagram )  let  there  be  given  the; 
Sides  AB  iu  and  BC  361.56,  with  the  Angle  ABC  comprehended  between  them 
105  degrees,  and  let  the  third  Side  AC  be  required. 

Fir  ft  find  the  Angle  A  or  C  by  the  laic  Cafe, 

As  the  Summ  of  the  Sides  AB  and  BC  595*5^*  - - - — 

Is  to  their  Difference  117.5.  .  « 

So  is  the  Tangent  of  half  A  and  C  37  d.  30  ni.  _ 

11.9906950 

To  the  Tangent  of  9  deg.  ao  m.  /  91l$l6?r  \ 

Which  fiibtraded  from  37  deg-  30  min.  (the  luff  Summ  of  the  Angles  at  A  and  CJ 

leaves  18  deg.  10  min.  for  the  Angle  at  C. 

Then  fay  again  by  the  Firfi  Cafe-. 

As  the  Sine  of  the  Angle  ACB  aB  de.  10  m.  - 2^1i2.7AjL_ 

Is  to  the  Sine  of  the  Side  A  B  134  ,  n  n«?n  mX 

So  is  the  Sine  of  the  Angle  ABC  105  (or  75  JJ  - 9W?4?8 

n. 3541596 

To  the  Side  AC  478.83. 

A  X  I  O  M  E  III. 

Li  all  Plain  Triangles.  As  the  greateft  Side  is  in  proportion  to  the  Summ 
of  the  two  other  Sides,  fo  is  the  'Difference  of  thofe  Sides,  to  a  Segment 
or  part  of  the  Greateft  Side,  which  being  fubtraHed  from  the  Greater 
Side,  a  (Perpendicular  fhall  fall  in  the  middle  of  the  Remamer. 

HXII|  Confintclm  ,  In  the  Triangle  ABC  (Fig.  XlIU  the  Greeted  S.de is  BC,  the  load 

Si  Uoon  A  «  i  Centre  at  the  diftanco  of  the  (horteft  Side  A  C.  deferibe  the 
C  Df  ,m  con  nine  the  Side  B  A  to  D,  then  Hull  B  D  be  the  Summ  of  the •  S  U 
B  A  and” AC, for  AC  and  A  D  are  equal,  (by  the  Con(t™a,on 5  jndthe, h  HBL 
be  the  Difference  between  the  Sides  A  C  and  A  B,  and  A  C  and  A  L  .  ] 

.  TIa"cBV;  is  to  BD  ::  fo  is  Ell  :  toBF.  Then  that  the  Perpendicular  A  G,  Ih.tll 

bifed  the  Segment  F  C,  we  arc  to  prove.  R ecimmlh  proper- 

Detnonjl ration :  Firft,  Equal  Right  angled  Eigu ires  have  th. ot  y  [)  L  1 
timal,  (by  the  z  Conlethryof  the  Vh  ofSeft.xJ  And  the  Ollmgt  nud.ot 
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BE,  and  alio  of  BC  and  BE  arc  Equal  Right  angled  Figures :  Therefore  their  Sides 
are  Reciprocally  proportional ;  For, 

As  B  C  :  to  B  D  : :  fo  is  B  E  :  to  B  F. 

And  beeaufe  the  Triangle  FAC  hath  the  two  Sides  A  E  and  A  C  equal  by  Cotr 
ftrudion,  therefore  the  Perpendicular  AG  bifedeth  the  Bafe  EC,  (by  the  n  of 
Sed.  i.)  t  herefore, 

In  an  Obliciuc  angled  Triangle,  as  the  greateft  Side  is  t.o  the  Summ  of  the  other  two, 
fo  is  the  difference  of  thofe  two,  to  a  Segment  of  the  greater  Side ,  which  lubtraded  from 
the  greater  Side,  a  Perpendicular  fhall  fall  in  half  the  Rcnuincr ;  which  was  to  be 
demonlhated. 

And  from  this  Dcmonflration  arifeth  this  Confc&ary. 


That,  if  three  Sides  of  a  Plain  Oblique  angled  Triangle  be  given ,  cither  of  the  Seg¬ 
ments  of  th-C  Greater  Side  ts  alfo  given,  m  which  Segment ,  from  t  he  greateft  Angle  a  Per- 
ptndicultir  fhall  fall.  And, 

r  So  we  will  proeeetl  to  the  Solution  of  the  Cafe  of  Oblique  Plain  Triangles  deduced 


Case  V. 


The  Three  Sides  of  w  Oblique  Angled  Triangle  being  given,  to  find 
the  Angle?. 

In  the  Oblique  Angled  Triangle  ABC  (Fig.  XIII.)  let  the  Side  AB  361.56.  AC  Ft. XIII. 
i;4,  and  BC  478.83  be  given,  and  let  the  Angles  be  required. 

The  Greatelt  Sule  BC  is  — *•  .178.83. 

The  Summ  of  the  two  Lelfcr  Sides  A  ft  and  AC  is  595  56. 

The  Difference  of  them  is  j  17.56. 

Being  thus  prepared  fay: 

As  the  greateff  Side  BC  478.83.  16801813 _ 

Is  to  the  Summ  of  the  other  two  Sides  AB  and  AC  595  56.  1.7749155 

So  is  the  Difference  of  thole  Sides  117.56.  _ 1.1047145 

4.8806400 

To  the  Segment  BF  158.65.  1.1004587 

Which  being  lubtraded  from  the  greateft  Side  BC  478.83,  the  retnainer  will  be 
310.18  for  the  other  Segment  of  the  greateft  Side  B  C,  namely  EC,  in  the  middle 
whereof,  namely  at  G  the  Perpendicular  A  G  will  fall.  And, 

By  this  means,  the  Oblique  Angled  Plain  Triangle  ABC,  is  reduced  into  two  Right 
Angled  Plain  Triangles,  viz,.  ABG  and  ACG,  in  either  of  which  the  llypotenufe  and 
l,  fig  js  given,  fb  that  the  Angles  may  be  found  by  the  V  or  VII  Cafe  of  Right  Angled 
Plain  Triangles. 

Another  way  to  refolve  this  Cafe,  and  that  at  one  Operation. 

Mr.  Henry  Priggs  in  the  i8f/a  Chapter  of  his  Aritbmctica  Logarithmica,  hath  another 
way  whereby  to  refolve  this  Cafe,  Ihewing,  how  to  find  any  Angle,  by  having  the 
three  Sides  given,  from  whence  this  following  Precept  (which  otfedcch  the  fame,) 
was  deduced. 

From  half  the  Summ  of  the  Sides  of  the  Triangle  fubtrall  each  particular  Side:  And 
let  the  Summ  of  the  Logarithms  of  the  half  Summ ,  and  difference  of  the  Side  fub tending 
the  enquired  Angle,  be  fubt  railed  from  the  Summ  of  the  Logarithms  of  the  other  differences^ 
and  the  double  Radius :  And  half  the  Rcmainer  fhall  be  the  Logarithm  of  a  Tangent, 
whofe  degrees  doubled  fhall  be  equal  to  the  enquired  Angle. 


Jttu- 


SIT  % 


Curs  us  Mathematic  us, 


Book  V, 


Illujlration : 

In  the  forementioned  Triangle  ABC  (Fig.  XIII. ) 

Let  the  three  Sides  A  B,  B  C  and  A  G  be  given,  and  let  the  Angle  B  A  C  be  cn- 


Ilalf  Summ  * 


CAB  is  - 
The  Side  <BC  is  - 
^AC  is  - 

Their  Summ  is  — 
The  half  Summ  is  - 


-  478.8?  The  Difference 

-  234.00  of  the  half 

Summ  and 

1074.39 

-$37*19 

Being  thus  prepared : 


The  Difference1  ol'Ylielulf  Summ  and  B  C  $8., 6. 

The  Summ  of  the  Log.  of  the  half  Summ  and  BC.  4-49624320 
„  ,  ,  1CC  .  SAB  175.63  Log.  2.24459870 

The  Difference  of  the  half  Summ  aie  *JAC  ^  J(?  Log.  148171487 

The  double  Radius  20.00000000 

The  Summ  14-7163 1357 

The  Summ  of  the  Log.  of  the  half  Summ  and  B  C.  Sub.  _ 4.49624320 

The  Rcmainer.  20.23007037 

Half  the  Remainer.  10.1503518 

Which  is  the  Logarithm  Tangent  of  <2  deg.  30  mtn.  the  double  whereof  is  105  deg. 
for  the auantitv  of  the  Angle  b  AC,  which  was  required.  r  ,, 

And  thus  hive  you  rh/feven  Cf,  of  Ri^ir  and  the  fit,, <  Cafes  of  0%* 

Amlti  Vlain  Triple,  fufficiently  demonflraced  and  illuftratcd  by  ExampU,  :  I  (hall 
now  proceed  to  fome  Problems  Trigonometrical ,  which  do  not  fall  within  the  Limits  of 
the  forementioned  Cafes,  and  yettheie  or  fuchhkc  may  fometimes  be  propoled. 


is  — 

—  5836 

is  — 

—  175.63 

is  *— 

—  303.19 

Log. 

2.73011791 

Log. 

1.76611528 

C. 

4.49624320 

Log. 

2.24459870 

Log. 

2.48171487 

20.00000000 

24.72631357 

4.49624310 

A  Synop- 


Pact H.  COSMOGRAPHY  Tvn’ijh"id!y  or  Geo^rdpbical. 


A  Synopfis  of  the  Do&rine  of  Plain  Triangles. 


M  A  T  I  C  U  8. 


Book  V, 


Cub-sus  Mathe 


CHAP.  VII. 

Problems  or  Cafes  Extraordinary. 

p.  „  B  I  One  Me  of  an  Oblique  Angled  Plain  T.mngle,  ,U  Angie 
Loftte  to  that  Side.  and  the  Smm  of  the  other  nvo  hula  le„%  *i.«,  to 
faj  the  other  two  Sides  and  Angles  jeveraUy. 

,  ...  .  f  ,  ni^rriawle  ABC.  (Fig.  XIII.)  let  the  Side  BC  478.8;: 

i.XIII.  TN,  the  A^oopoIIte  to  it  105  dog.  And  the  other  two  Sides  B  A  and  A  C  m 
1  the  Angle  BAG  oppo  »te  to  1 105  *  ^  c  and  R  bc  rcquirct|. 

one  Sum  in  595.5,6  be  given,  and  1  t\A  ^  A  R  ^  fo  Dj  ,mking  Ad 

Confirttchon,  Extent  j  DC*  fo  lhall  you  have  conftituted  two  other  Ok*- 
equ,l  ,0  AC In  tile  Tria«U  ABC,  you  h,vo  given 
Uouc  Angled  Triangles  B  D  ,  d  in  the  Triangle  A  C  D  you  have  given  the 

the  Angle  B  AC ,  ioy  <?•  *  •  the ] Complement  of  the  other  to  180  deg.  (by  the  10. 
Angle  DA  C,  7 5  deg-  1  a  nr  is Eaukrural.  by  the Conftruftion,  and  therefore 
f  Sea.x.)  ;M;  W'cAS J1cT«4  (by  thexx.olScft.  .J  namely, 
S,efofHtte,n  enultol,alf  (he  given  ^B  AC,  5*-**  ¥>  —  Now  m  the  04- 
hVte  Angled  Triangle  BDC,  there  is  given, 
i.  The  Side  B  C47*85. 
i.  The  Side  BD  595-56. 

5'  Som'tf.enfe1?™  may U  dte’Vt  D  C  B,  by  the  d.ud  Caf  of  04/,,,*  a,%W. 
Trianglts.  Bor,  a/,Sol8i; 

As  the  Side  BC  478.8!  — 

To  the  Sm  of  BDC  51  d,t.  )o  win.  'gWd* , 

Sots  the  Side  DB  595  56 

To  the  Sine  of  the  whole  Antic  D  CB  99  deg.  10  min.  MWm 

Front  which  the  An,U  A  CD  equal  to  ADC,  50%  to  —  bang  Subtradcd, 
Hie  remainder  46  deg.  50  J^le  A  B  C  is  known,  and  by  them  may  be 

ftM  a?*C  ■»*  AC  ,iraally.  wl"d'  was  tuqubod  to  be  done. 

ZtltZlnt:  lgTaZJ  in.  Sides  fever  ally. 

.  ...  „  /  ,  or-*],  a  n  r  fl'it.  XIV. )  let  the  Side  BC  478.8;,  and 

quired,  as  alfo  the  two  Sides  A  B,  ant  Y  conftituting  the 

»»,  Make  A  L  equal  to  AC  ami  maw  me  ,  dl* Cpw. 

for  !he  W  AECand\(k  winch 
plemcnt  thcicof  to  ij  f*  01thcr  ()f  t|icm  equal  to  halt  75  ‘kt-  vt*- 

\Tdeg^tTl\ by  dlwing  the  former  A*  KC,  there  is  alb  made  another  O* 
Vque  Angled  Triangle  E  B  C  j  in  which  is  given, 

^  The  Side ^BE* 7 . 56  the  Difference  of  A  B  and  AC 

;  The  Angle  B  EC?  141  deg.  ;o mn.  it  being  the  CmjUmnt  of  the  A  LC 

C  th^ddn'gfgtven  you  may  find  the  M<«  '  A  ^  B  and  A  B  C,  as  allb 
the  Sides  A  B  and  AC  levorally,  bor, 

% 


Pare  I.  Of  r%  TGO  HO  MEVr%I. 

By  Cafe  III. 

As  the  Side  15  C  {.78.83  x4%tSjj 

Is  to  the  Sine  of  A  KO57  deg.  30  min.  whofc  Complement  to  1  tiodep.  is?  ,, 

EC  15  141,/*.  3 o  win.  '  &  f  9-7^4447 r 

So  is  the  Side  1$  E  117.56.  1.1057145 

11.8901616 

To  the  S/wr  of  the  Angle  Is  C  15  9 deg,  10  min.  9.209980? 

Which  being  added  to  the  Angle  A  C  Is  57  deg.  30  nun.  giveth  46  deg.  50  min.  for 
the  whole  Angle  ACB,  and  i'ubtraftcd  therefrom,  leuv'eth  28  deg.  1  o  mm.  for  the 

single  A  15  C.  \ 

1  laving  thus  found  all  the  Angles,  and  the  Side  15 C  being  known,  the  other  two 
Sides  niaycafily  bo  found  (by  the  i.Cafe  of  Oblrjite  Angled  Spherical  Triangles)  which 
was  the  thing  required. 


T  II  E 

DOCTRINE 

Of  the  Dimension  of 

Spherical  TRIANGLES. 


CHAP.  I. 

Of  the  Jlffcllms  of  Spherical  Triangles,  and  of  fuch 
Definitions  and  Theorems  as  arc  necejfary  to  the 
right  under  (landing  of  the  Dimenfion  of  them . 

n  Spherical  Triangle ,  as  well  ns  a  Plain  or  Right  Lined  Triangle  doth  Confilt 
X  of  Six  Parts ,  namely  of  three  Sides,  and  as  many  Angles  hath  been  already  de¬ 
clared  :  we  now  come  to  Ihewthc  A  fed  ions  of  Spherical  Triangle- winch  fhall  be  con¬ 
tained  under  thefe  twenty  Heads  following. 

1.  The  three  Sides  of  every  Spherical  Triangle,  are  the  Arches  of  three  Great  Circles 
of  the  Sphere,  everyone  of  them  being  left  than  a  Semicircle;  or  confiding  of  fewer  de¬ 
grees  than  180.  which  is  the  Mcaliuc  of  n  Semicircle  ( by  the  9.  of  Seft.  1.  of  Plain 
Triangles .) 

2.  '  A  Great  (  .ircle  of  the  Sphere,  is  fuch  a  Circle  as  divideth  the  whole  Sphere  or 
Globe,  into  two  c'jiial  Parts  ir  1  Icmilpheres,  and  (0  is  every  where  dijhtnt  from  h is  Poles 
by  a  Quadrant  90  deg.  of  a  Great  Circle. 

3.  If  one  Great  Circle  if  the  Sphere,  doth  pafs  by  the  Poles  cf  another  Great  Circle, 

thofe  two  Great  Circles  do  interject ,  or  cut  each  other  at  Right  Angles,  and  the  contrary. - 

Thus : 

Let  A  EC  he  a  Great  Circle  of  the  Sphere ,  (and  let  it  reprefent  the  Horizon  of  any  fig,  J. 
place y)  whole  Voles  let  he  15  and  D  ;  {the  'Zenith  and  N.ulyr  of  the  fame  place ,  equidiflanc 
from  the  Horizon  A  EC  90  deg.)  by  which  Voles  Band  D,  let  another  Great  limit 
pafs,  namely  15  Is  D,  {one  of  tho  Colures,  or  an  Azimuth  or  Vertical  Circle  :)  Now  i 
lay,  that  the  Great  Circle  15  ED  cutteth  the  Great  Circle  AKC  at  Right  Angles  in 

Sfl'4  "  the 


q  ur.  s  u  s  Mathematic  u  s.  Book  V. 

- - - 71  77:  777  it'  ii non  the  pole  1'  or  F,  another  great  Circle,  A  BCD, 

till!  l'o’ii's  h  im  •  >A  B  .  Cl),  ami  DA,  lli.ill  be  the  mealiura  of  ih  ■  Av^e, 
t  “  T  '  TfV  O  '  ru»  lb,  the  Arche.  AB  IX.  CD, 

c  jh  1  nn1,i,.tk  (by  th>'  third  hate  V  mill  therefore  the  Angles  at  i.  and  1  aie 
<>/«-  *"*«•■>  m‘d  '* 

({rated.  ^  ,/„■  Arch  (,f  a  great  Cinle  derived  from  the 

J.!t,  Sm7„^d  diLm  tit  t«  /■'./«,  'O  <*««  w"  ""  ‘O  <* 

(by  the  (ul'tliei  cotj.  am  mc.tlere  of  the  Split.  ic„l  Angle  at  A,  is  not  the 

•  H.  In  tlw  Y>  \\S  .m  rcepeeJ  bow eon  the  .<>  (Wes  A  B  a:ul  A  C,  cm- 
A,cb  BC,  U  the  ^  L  »,  ]>()mts  jj  am,  d,  bcc.uifo  the  Arch  li  C  is 

£3m3m  & «'« Po'mt  A  buV‘lC  •?  B  Ar'Vb S'JW  *? 

fore  the  Arch  DC  cannot  be  the  meafurc  of  the  Am*  D  AC,  0.x  tin  At».  oj  i. 

0//7i’  frtf'aff/k.icl  Triangle,  W*  «*»««./  "jl  <b  mt<  'U  ”»f  <g“ 

Scm.c.rctf,  ami  at  liar  battpHm  ,h  amp  r him  an  Angle  equal  ami  cpfefi.e  u  the  j.r,. 

At'ZrA  ABC  the  lutes  A 11  an.)  AC  of  the  Angle  BAG,  heitiR  comiiv.od 
■  111  7'  ni  ifcnhc  Semicircles  A  l»  D  anil  A  C  D,  which  ilo  comprehend  tne  Angle  DDC 

cmnl  to  the  Angle  11  AC;  hecaule  the  (ante  Arch  G 11  (being  ditalit  both  It  out  A  att.i 
Diio  cleg.)  mealurcth  bath  thole  Angles,  (by  the  .yh. heuof.) 

i  Ever,  Spherical  Tn angle  hath  from  ever,  Angle  , Urn/  am-.her  Inangle  opp.fi, e  here- 

Jo,  oabeje  Hafe  ami  Angle  opp.fi,'  ,  be  Brfc  are.be  fame-  ami [be .  .her ,  st  ,  A  .ha, 

Tnamle  are  the  Complements  of  the  parts  of  the  other  I riangli.  \  mt>  (  V  Ill) 

1  The  former  Triangle  ABC  hath  another  Triangle  BCG  oppohw  theiemtto.  '.hole 
Ilafe  BC,  ami  Angle  oppoh'tc  thereto,  BDA,  are  the  lame,  lb  ibr  fin. heuof.)  Ami 
the  fitlcs  B  l)  ami C L),  arc  the Co.nplemi.ti  of  the  1, tics  B  A  am  <■  A  to  ah emard, 
And  the  Angle.  DBG  and  DC  B  are  the  Cevr/lamnt,  of  the Angle ,}CG  ami  BGA 
totwo  rJ>  Ml".  Of  i  Ho  deg;  (*/«'*  '*<*■,  °1  ^  '•  g’gwJ'f 

Cemflem.lt  of  the  great, ft  fide  or  grtMlft  Angle  »  a  Saar  aele,  bang  lake,,  /or  .be  preauft 

Tr^ABC,  obtufe  angled  at  B:  last  Dll  he  the  meal,,,  c :  of  the 
A, fie  at  A,  and  let  l'  G  he  the  mcalute  of  the  acaae  Angle  at  B,  (being  the  tamp.,- 
men,  of  the  obtufe  Angle  at  B,  the  grcateff  Angle  m  the  T, tangle,)  and  let  If  I  be  tits 
meafurc  of  the  An$t  at  C :  Now 

(T  T  7  kDF/  Ua  F.  7 arc  ®iiadrants,  ancUl.  ‘D 

t  vifiscqual  to)r  Gpbecaulecl.  Gcand^l'  M>  their  common  Com  <41.  F 
KMi  1  2n  A  ^  {Mil)  plcment  is  II 

Therefote,  The  lules  of  the  Triangle  K  I.M,  arc  equal  to  th o  Angle,  of  the  Tn. 
angle  ABC,  taking  for  the  greateft  Angle  ABC,  tho  Complement hjaeof  I  HG. 

It  may  alfi>  be  .lemonllrated,  That  the  lidcs  of  the  Ir, angle  ABC,  are  equal  to 
the  Angle,  of  the  Triangle  K  I,  M,  Qj  the  Converje  of  , he  former :)  l  or, 

CAB)  kO  P/the  meaftire  CM  LK;  which  is  the  Com  pie- 

TheSide^BC^u  equal  to^  ortho 

Fol  that,  ai)%  r  C  I  ")  are  Quadrants,  and  rC  D 

A  P  > and {OU>  their  common  <  A  O 

,  U  [:3  It  C II 3  Complement  is  CC  l 

Therefore,  The  fides  may  be  turned  into  Angle,,  and  the  contrary  :  Hbich  m„  u  be 
d„,w,jha,al  s  ^  T  k  ,  b  x,gb>  Angle,  or  more  .ban  one. 

9.  In\kg,.\u.  Suppifingthe  Angle,  at  bamiv.na.  BAG,  «/lUH,  tab,  Kg., 

An>,k"  (f  11  A  CP  r  One  Right  Angle,  and  two  Acute. 

The7fw«g/«<B  D  cS hath?  Two  Obtufe  Andes,  and  one  V.;-  • 

/CDE)  *  One  obtufe ,  and  two  Acute. 


i  •<  A 


Of  TRIGONOMETRY. 


i  '  A  Right  Am/ led  Spherical  Triangle,  with  two  Acute  Angles,  hath  from  the  Right 
Angle  Right  Angled  Triafigle  eppofite  thereunto,  with  two  Obtufe  Angles:  &  contra, 
as  in  the  7 1  umyks  li  A  C,  and  B  1 )  C.  . 

ii.  7,:.v  Sides  of  a  Right  Angled  Spherical  d'riangle,  with  two  Acute  Angles,  are  each 
cf  them  L  's  than  (.^ladrauti :  As  the  Sides  of  the  Triangle  A  BC,  are  all  of  them  Ids 
th'.ll  (*h<jdr.t;::s. 

1  [  Cl  two  Sides  of  a  Right  Angled  Splverical  Trianglc,5/-///p  two  Obtufe  Angles,  are 
vreatcr  than  C  )tudrants,  and  the  third  Side  is  lefs  than  a  Quadrant :  As  in  the  Triangle 
B  1)  C  (fmde  Aside d  at  B  ami  C,,  the  Sides  B  D  and  C  Dare  greater  than  ofisadrants. 

Right  Angled  Spherical  Triangle,  with  two  Acute  Angles,  is  ( from  the 
Acute  Angle''  o  op  Alt  C  to  a  Righr  Angled  Spherical  'Fnanglc,  with  one  Acute  and  use  Ob- 

c,  (o  Angf  •  - _ -  As  in  the  Kayht  AvAed  Triangle  PDF,  having  the  Angles  At  E  and 

F  Acute,  isoppoiito  to  the  Rt^ht  Angled  Triangle  ODE,  with  the  Acute  Angle  F  C  D, 

and  the  Angle  C  ED.  .  _  .  .  ,  „  ,  .  , 

i  i.  'I he  Sides  fubtendturr  the  Right  Angles  of  a  Spherical  Triangle,  having  divers 
Ri  >iu  Angles  ate  Quadrants. - -  As  in  the  Triangle  AG  II,  It  the  two  Great  Cir¬ 

cles  \  G  and  All,  do  cut  the  Great  Circle  Oil  at  Right  Angles,  m  the  Points  G  and 
if  A  is  the  Vole  of  the  Great  Circle  G  H,  (by  the  ;  hereof  )  and  A  G  and  A  H  are 
if  its  dr  mts  (by  the  z  hereof.  )  But  if  the  Angle  at  A  be  a  Ho  a  Right  Angle,  then  G  II  is 
^U).\  Quadrant,  (by  the  i  5  of  Sett.  i.  of  Plain  Triangles,  and  by  the  *  hereof) 

,  c  A  Spherical  'Fi  tangle  having  divers  Right  Angles,  hath  either  two  or  three  Right 
Amdis  *  and  fa  of  the  Sides  it  hath  two  or  three  of  them  Quadrants.  As  if  the  Angle  at 
A  l‘v*  iv it  for  a  Rr  ht  Angle,  the  Spherical  Triangle  AG  II  Hull  have  three  Right  An- 
u  A  G  ami  11 ;  and  therefore  the  three  Sides  alfo,  AG,  A  II,  and  G  II,  Hull  be 
(h<a, Irani s  • But  if  you  put  the  Angle  at  A  for  an  Acute  Angle,  then  the  Spberi- 
£,}  Triangle  A  G  II  Hull  have  two  Right  Angles  at  G  and  II,  and  thereupon  the  rwoop- 
polite  Sides  AG  and  A  U  Quadrants. 

1  1 6  If  the  third  Angle  of  a  Spherical  Triangle,  having  two  Right  Angles,  Acute, 
she  mi  Si  le  is  lefs  than  a  Quadrant  ;  but  if  Obtufe,  then  is  it  greater  than  a  Quadrant : 

As  in  the  SpLncal  Triangle  G  II  I,  Acute  Angled  at  G,  the  thud  Side  PI  I  is  lefs  than 
a  .Si!w.  ^  But  in  the  Splnrical  Triangle  AG  1,  Obtufe  Angled  at  G,  the  third 
S  1-  \  |  more  than  a  yffnadrant. 

,V  An  Obli(iUe  Spherical  Triangle  confifletb /imply  of  Acute  or  Obtufe  Angles,  or  of 

Icth^of  'i1)aiu,l0j  n,itb  two  Obtufe  Angles  and  one  Acute  Angle,  is  eppo/iteto 

a  eincVl  Tnanglc  (Imply  Acute  Angled,  &  contra:  -  As  if  the  Angles  ac  A  and 

D  bc  fuppoled  Acute,  then  the  Triangle  BUG,  with  two  Obtuje  Angles  at  B  and  C, 
rid  one  Acute  Angle  at  D,  isoppolice  to  the  Simple  Acute  Anghl  Tn  angle  ABC. 

“  lq  /  Spherical  Triangle,  with  two  Acute  Angles  and  one  Obtuie,  ^  eppofite  to  a 

Sohencal  I'nangle  limply  Obtufe  Angled,  &  contra; - As  if  the  Angles  ac  A  and 

D  be  fuppoled  Obtufe,  then  the  Triangle  A  BC,  with  two  Acute  Angles  at  B  and  C, 
and  one  Obtufe  Angie  at  A,  is  oppofite  to  tho /imply  Obtufe  Angled  Triangle  B  D  C. 

*  a  a.  7  he  three  Angles  of  every  Spherical  Inangle,  are  greater  than  two  Right  An- 

^  d'his  is  mamfeft  in  Spherical  Triangles  having  more  Right  ov  Obtufe  Angles  than  One ; 

But  in  Acute  Angled 'Triangles,  it  may  be  thus  Demonflrated. 

In  the  Right  Angled  Spherical  Triangle  ABC  Right  Angled  at  G,  and  Acute  Angled  Fig.  . 

at  A  and  B. 


1  he  meafiu  c  of  the 
Acute  Angle. 


£BAC) 

)  A  B  Cf  is  the  Arch 


(by  the  4  hereof.) 


But  the  Arches  F  F  and  ED  together,  arc  equal  to  a  Quadrant ;  therefore  the  Arches 
FP  and  II  1  added  together,  are  more  than  a  ijj Uiadrant ,  and  comequcntly  the  Angles 
anlwcring  to  thefe  Arches,  namely,  the  Angles  BA  C  and  A  B C  together,  are  more 
than  a  Quadrant.  But  the  Angle  A  C  B  is  a  Right  Angle ,  by  the  Pi  opo  ition ;  therefore, 
in  the  Spherical  Triangle  ABC,  confiding  of  two  Acute  Angles,  the  three  Angles  toge¬ 
ther  are  gi  eater  than  two  Right  Angles. 


Again, 


CURS  us  Math 


ematicus. 


Book  V 


Again.  In  the  A**  Assgid  sPljmcal  r™*h  K  1,M' 

tK.r.  M?  yjo 

The  Mo.rinrc  of  the  ^  j  C  is  the  V  ^ 

Acute  Angle.  (LINUSES  tR  (< 

,  .  ,  •. I  /•  \  vv  <11  ui  KQ  togcthcr,are  more  than  two  £tuJe«nts: 

But  thole  three  Arches,  NO,  V  N,  »  ^  lv  V  ,£  tW)  QJl  and  V  X  J  added 

For  P  Q»and  P  V,  (hem}/,  1 10  <""P  ^  propofit'u n  :  Thcreloic  the  Arch  N  O,  be- 

cogether,  are  lets  than  the  An  ’  f  i  f  t|lc  Complements  of  the  other  two  An- 
ing  the  Mcaiureof  the  thud  An gle  no ic  ma n  P  dun  theaW/>/(Wmx 

added  together ;  and  con  Spherical  Trunks, 

»  Angles:  ^ 


CHAP.  II. 

Of  the  Four  Fundamental  AXIOMS,  laid 'down 
by  Pitifcus  and  others  for  the  Solution  of  Sphe¬ 
rical  Triangles ;  frith  their  ‘Dmonflratwns. 

axiomf.  I. 

In  Right  Angled  Spherical  Triangles,  having  the  fame  Acute  Angles 
at  °hc  Bale  :  Tie  Sines  of  the  Hypotenufo,  ami  of  the  Perpendicu- 
Lais  rt/T  ( Proportion'll  one  to  the  other,  Sc  contra. 


liUO  l"  *  *  '  v£ 

.  rT  nvAKMbc  a  Sphere,  in  which  let  K  M  F  A  he  the  ;  let  D 

tig.  VI.  Cf'LkthczlK4  (01Iw/oltlw/*m«»;  )  let  FDK-andGlJR  bo  tm, 
s  thon.  ys  be  the  /  c  ’  v  through  D  the  Vole  ol  the  Horizon,  and  cutting 

As.im.ih  or  ,m|  c,  which  they  will  do,  (i>-  she 

,|,e  Umzm  at  1  }J[KA  be  a  Great  Circle  of  the  Sfimr,  cutting  the  II,- 

%  of  s":  chore,-)  M^kdf  «  RiKil  Angles  at  l!,  for  that  it  pallet!, 
n~°”  oblique  y,  hut  the  nullt  %cf  Sell.  s.  hereof.  )  Ami  is  alio  cut  by  it  into 

§§ - . . 


And  the  *«.  at*/,  at  the  A  F  and  AC,  let  be  the  lame  Angles, E  A  F  and 

found ;  por 

As  IEtoEN,  lo  is  G  Bto  BO. 

And  like  wile. 

As  G  B  to  BO,  ho  is  l  E  to  E N. 

And  contrartly, 

As  NE  to  IE,  lo  is  OB  to  BG. 

AUo  if  you  change  the  middle  terms,  it  will  he, 

As  Hi  to  GB,  lo  is  E  N  to  B  O. 

And  in  like  manner. 

As G B  to  IE,  lo  is  BO  to  EN. 
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And  contrarily, 

As  E  N  to  O  B  ::  lo  is  IE  to  BG  (by  the  J  of  Sec!,  i.  Of  Plum 
Triangles. 

Demonfl  ration.  if  the  Sinn  G  B  and  BO,  he  joyned  together  by  the  Right  Line 
n  n  (o  tint  thereby  he  made  the  7 Mangle  G  BO ;  it  is  numloft  that  the  Inangles 
r  11(1  and  1 17  N  are  E^numalcA.  For  firll,  lor  that  the  Right  Lines  !•  N  and  OB,  do  . 
Mil  oci-pcndicula.lv  upon  the  Hun  MFC,  they  do  make  Right  Angles  alfo  With  all 
tire  /awrr'drawn  m  tiic  fin*  Plain-  and  lo,  the  Angle,  I N  E  and  G O  B  are  Rsghe 
Amies  Again,  lecondly,  hccaulethc  Right  Lines  IE  and  G  Bare  Parallel  (by  the  I 
A- Sect'  -  of  Plain  Triangles )  being  they  are  drawn  alike  upon  the  fame  Right  Line  I  A: 
And  (became  the  whole  Plain  ME  A,  is  every  where  inclined  with  the  lame 'Right 
dmle  to  the  Plain  MFA,)  therefore  alio  the  Parallels  drawn  therein  I  E  and  G  B, 
ire ’inclined  with  the  lame  Angles  to  the  Parallels  IN  and  G  O  under  them,  in  the 
Plai  M  E  A  •  And  lo  the  Angles  I  E  N  and  G  B  O  are  equal ;  and  con  equemly  in 
i\viTnaimes  1 1>  N  and  (i  1H  )  ;  and  where  two  Angles  are  equal  to  two,  there  alio  the 
Ed  is  equal  to  the  chi,  d,  (by  the  i  i  of  Sett.  1.  of  Plain  Triangles)  and  lo  ^Triangles 
I  V  N  and  G  HO  are  Eejuiangled ;  and  being  they  arc  Lyu  tangled  they  have  their 
Sides  about  the  equal  Angles  proportional  (by  the  8  of  Sett.  ».  of  Plain  Triangles) 

A  As  U-  ;  to  E  N  : :  lo  is  G  B  ;  to  B  O.  Which  was  to  be  demonftrated. 

AXIOME  IL 

h  Riaht  Angled  Spherical  Triangles,  having  the  fame  Acute  An¬ 
gles  at  the  Bafc  :  The  Sines  of  the  Bales,  and  the  Tangents  of 
the  Perpendiculars,  are  Proportional ,  Sc  contra. 

r  ,|/WTN  the  two  7 rh*fis  A  E  F  and  ABC  in  the  former  Diagram,  in  which  i 
trn  I  r^Smes  of  the  Hafes  A  F  and  AC  are  IF  and  H  C  But 

The  Tangents  of  the  Perpendiculars  E F  and  13 C,  ai^e  L  F  and  PC. 
i  fiv  then,  that  thole  Smes  I  F  and  H  C  ,•  and  thole  Tangents  L  F  and  P  C,  are 
proportional  •  lo  that  any  three  of  them  being  given ,  the  fourth  may  be  dtfeovered. 

As  1  F  :  to  F  L  :  :  Id  is  II C  :  to  PC. 

And  hkewile, 

As  H  C  :  to  C  P  : :  lo  is  I  F  :  to  F  L. 

And  contrarily, 

As  F  I.t  is  to  FT  : :  lo  is  P  C  :  to  II C. 

And  by  changing  the  middle  terms  it  will  be. 

As  1 F  :  to  11 C  : :  lo  is  F  I, :  to  P  C. 

And  likewiife, 

As  I1C  :  to  1  F::lois  C  P  :  to  F L: 

And  contrarily,  ,  . 

As  F  I. : :  to  P  C  :  :  lo  is  F  1 :  to  C  H,  (by  the  y  of  Set!,  i.  of  Plain  Tr :• 

f u.rving  draw,,  the  Right  Urns  1 1.  and  HP,  and  conftitiited  the 
'Trnmles  IL1‘  and  UPC,  thole  Triangles  lliall  bcEfiiangled^  and  conlequcntly  pro- 
yortuin.rl  m  then  Sides ;  they  Hull  bo  Ef,,a. MJkc.u ife  of  the  R<« hi  Assg, <ts  at  F  and 
!  '  1Iui  their  equal  Angles  at  I  and  II,  and  therefore  alio  at  L  and  i . 

,V  r  M  the  An.’lci  11  1.  and  HOP  arc  lUgb,  AngUs.  becanfc  the  Tangcst,  of  the 
rTlLlsr  Au'L  UP  and  ISC,  namely,  LF  and  P  C,  arc  perpendicular  to 
(he  wlmle  Plain  of  the  Circle  M  F  A,  (by  th<J  Conftruitm t)  and  theiefore  alio  to  the 

'T^dKuidLl  1>HG  are  equal,  becaule  the  Kigit  /.<>;«  II.  and 
IIP  diawn  hy  the' lame  PUsm,  are  Par  Aid  one  to.anothor,  and  to  the  j  /*»  of the  m- 
cir..VDF:  Therefore  are  they  inclined  with  equal  A«ghs  to  the  (ub|caed  Pa- 
Til  "If  and  11C,  which  two  are  ParM,  tor  that  they  arc  drawn  (both  of  them 

f!lc>  rin)3  Rij  lit  Line  1  A.  - Alio  .the  Right  Lines  I  L  and  HP  are  Pa- 

1  they  being  the  cxuc.mis  of  the  two  Triadgles  l  L  F  and  II  P  C ;  and  being  ere- 
\V-  i',.iic"ldvlv  upon  the  P  U  Bafts' IV  and  IIC;  becaule  ol _  the  Perpm,l,- 
.  l?,rr  7ii  ngcsiis  C  P  and  l;  L - And  alio,  the  Right  Urn,  1 1,  and  111  a:e  drawn 
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bv  the  (.line  Plain  of  the  Semicircle  ME  A  ?  becaule  the  Secant  II  .,  when  it  cut  Will 
the  Circle  M  E  A,  m  the  Point  E,  cannot  hill  but  upon  the  Plain  of  that  Circle. 

In  like  manner,  the  Secant  I  P,  when  it  cutterh  the  lame  Circle  M  E  A  in  the  Point 
13,  cannot  hill  but  upon  the  Plain  oi  the  lame  tWe  ;  which  Plain  if  it  Ihould  be  ex¬ 
tended,  according  to  the  Right  Line  IP,  it  Ihould  fail  upon  the  Tangent  1  C,  in  the 
Point  P;  and  (o  the  Point  P  Ihould  be  in  the  Plain  of  the  Circle  M  E  A  Jo  extended  : 
But  the  Point  II  is  appointed  in  the  lame  Plain  ;  therefore  the  Right  I.me  PH  is  a  lam 
falling  betwixt  two  Points  in  the  lame  Plain ,  and  thereupon  drawn  by  the  lame  P.atn 
All  which  was  to  b:  demonjlratcd. 

A  X  I  O  M  E  in. 


In  all  Spherical  Triangles,  the  Sines  of  their  Sides  arc  directly  propor¬ 
tional  to  the  Sines  of  their  oppofite  Angles. 


Fit  VIF  Confirm T  ET  ABC  be  a  Spherical  Triangle  Right  Angled  at  C:  And  let  the  Sides 
‘  Hion.  Ls  thereof  be  continued  till  they  make  the  Quadrants  A  E,  A  E,  and  C  D. 
Alio  from  the  Pole  of  the  Quadrant  A  F,  viz,,  from  D,  let  be  two  other  Quadrants 
drawn  down  to  II  and  F  ;  Jo  fhall  there  be  made  three  new  Triangles, B  D  E,and  G  D  E 
Right  Angled ,  and  BDG  Oblique  Angled.  Now  l  fay,  in  the  Right  Angled  Spherical 
Triangle  ABC, 

As  A  C  B  is  to  A  B,  lb  is  A  B  C  to  A  C.  And  lo  is  B  A  C  to  B  C. 

Or  by  changing  the  middle  terms, 

As  A C B is  to  ABC,  lo  is  A  B  to  A C, &c. 

L’lkcwile,  in  the  Oblique  Angled  Spherical  Triangle  BDG,  I  lay,  That 

As  B  DG  is  to  BG,  l'o  is  BG  D  to  B  D ;  and  lo  is  D  BG  to  D  G,  &c. 
Demonjlration.  Fit'll,  as  to  the  Right  Angled  Triangle  ABC. 


Wherein  the 
Angle 


and  the  mcafure£~%  orND<£arc  of  the  fame  quantity; 
thereof  Iqj,  £  (hy  the  %  of  Sell.  i.  hereof.) 


Now,  it  is  all  one  if  I  (hall  fay, 

As  AC  Bis  to  AB,  lo  is  B  AC  to  B  C.  Or, 

As  A  E  is  to  A  B,  lo  is  E  F  to  B  C.  (by  the  Ftrjl  Axiom  hereof, ) 

In  like  manner,  it  is  all  one  if  I  lay, 

As  AC  Bis  to  AB,  16  is  ABC  to  AC.  Or, 

As  O  B  is  to  A  B,  fo  is  OP  to  A  C,  (By  the  I'irfi  Axiome  hereof  alfo.  j 


But  by  the  Rules  already  demonftrated, 

AsACBis  to  AB,  Ibis  ABC  to  AC;  And  loisB  AC  toBC. 
Therefore, 

As  A BC  is  to  A  C,  lo  is  B  A C  to  B C. 

Secondly  :  As  to  the  Oblique  Angled  Triangle  BDG,  becaulb  ( by  the  Demonjlration  / 
Right  Angled  Triangles, ) 

As  BDis  DEB,  fois  DEtoDBE.  And, 

As  DG  is  to  DEG,  loisDEto  DG  E,  ortoDGB. 

Alfo, 

As  DG  is  to  DB,  lo  is  DBE  (or  D B Gj  to D G B,  &c. 

And  if  from  B,  a  Perpendicular  be  let  fall  to  S. 

Becaufe  then. 

As  B  D  is  to  BSD,  lo  is  B  S  to  B  D  S.  And, 

As  BG  is  to  BSG,  lb  is  BS  to  BGS,  or  to  BGD. 

Therefore  alio,  * 

As  BG  is  to  BD,  lo  is  B  DS  (or  BDG)  to  DG  B,  &c. 

For  if  thus. 

As  $to5‘,Eso 

£4)  Q6  Which  was  to  be  demon f  rated, 


Axiome 


Parc  I. 
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A  X  I  O  M  E  IV. 

In  all  Spherical  Triangles.;  if  firjl  you  add  two  Sides ,  cither  of  them 
lefs  than  a  Quadrant,  together,  and  then  add  the  lejfer  Side  to  the 
Complement  of  the  greater  Side,:  And  if  you  JubtracJ  the  SinC 
of  the  Complement  of  the  former  compofed  Arch,  from  the  Sine 
of  the  latter  compofed  Arch ;  Or  if  you  add  it  to  the  Sine  of  the  ex- 
cefs  :  Then,  .  \ 

A  S  tho  Radius  is  to  that  half  of  the  Right  Line,  fo  made,  (either  by  Addition  or  Sub- 

Sots  the  Verfed  Sine  of  the  Angle  comprehended  between  the  two  fa  id  Sides, 

Which  fubcra&cf  from  the  Sine  of  the  latter  Compofed  Arch,  lcaveth  the  Sine  of  the 
Complement  of  the  thud  S.de;  Or  from  whence,  the  S,«  of  the  latter  Corned 
Arch  fubtractod,  lcaveth  the  Sineoi  the  Excels  of  the  Third  Side. 

Or  contrarily, 

As  the  half  of  that  Right  Line, 

Is  to  the  Radius.  .  .  ,  , ,  c  i 

So  is  the  Right  Line  made  of  the  Sine  of  the  latter  Compofed  Arch ,  (either  by  Siibtra- 
aion  of  the  Sme  of  tho  Complement  of  the  thud  Side ;  or  by  adding  of  the  Sine  of  the 

excels  of  the  fame  third  Side,)  . 

To  the  Verfed  Sine  of  the  Angle  comprehended  between  the  . 

This  is  the  Fourth  Axiome  laid  down  by  Vitifcus,  as  it  is  readied  m  Lngtjh  by 
Mr.  Ralph  Handfon,  which  Axiome  Vitifcus  demonttrates  by  Right  Sines,  and  makuh i  c- 
veral  ejes  Now  elds 

general,  and  L  lhall  give  it  you  in  his  own  words,  as  many  Years  iince  1  teceivea 

K  The'1  following  Axiome  being  demonftrated  by  the  Verfed  Sines ,  I  fliall  fu  ll  give 
you 

The  Definition  of  a  Verfed  Sine. 

Tb,  Verlcd  Sine  of  on  Arch  «r  b,  S,tmm  of  <h<  Diameter.  Jr«m  from  «*  of 
that  Arch  till  it  be  cut  by  a  Perpendicular  from  the  other  end  of  the  fame  Aich. 
h  Now  according  tothis  Definition  [L  fay  of  ‘he, Verfed  Smes,  as  Vitifcus  of the  Right 
Sines,']  The  Veiled  Sine  of  an  Arch,  mote  or  lefs  than  a  Semicircle,  is  one  and  the  fame 

Rif(ay^  Rigir  "LnS Satire  Vor f,d  Sm  of  the -.Auk  B  G.  by  letring  fall  <he  tor-  R  VUI. 
f>rn  Lrular  G  S  Alfo  l  (av,  the  lame  Right  Line  B  S,  is  the  Verfed  Sme  of  the  Arch 
BG  Dll,  which  doth  as  much  exceed  the  Semicircle  BGD,  as  the  Arch  B G  doth 

^Uhought  good  to  premife  this ,  left  when  there  bad  bapned  an  Arch  more  than  180  d. 
in  the  U fe  of  the  fucceedmg  Axiome,  a  beginner  might  have  been  put  to  a  Non¬ 
plus. 


Now 
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Now  I  fli.ill  deliver  the  Axtome  in  thefc  Words. 

A)  X I  O  M  E.  IV. 

In  all  Spherical  Triangles,  -  f  _ 

As  the  Difference  of  the ,  Verfed  Sines,  of  the  6 1«,  and  of  the  Dif¬ 
ference  of  any  two  Sides  including  an  Angle, 

Is  to  the  Diameter  : 

So  is  the  Difference  of  the  Verfed  Sines  of  the  third  Side ,  and  of  the 
Difference  of  the  two  including  Sides , 

To  the  Verfed  Sine  of  the  Angle  comprehended  between  tfxfe  two  Sides. 
Or  Contrarily , 

As  the  Diameter, 

Is  to  the  Difference  of  the  Verfed  Sines  of  the  Summand  of  the  Difference 
of  any  two  Sides  including  an  Angle : 

So  is  the  Verfed  Sine  of  the  Angle  comprehended  by  thfe  two  Sides , 

To  the  Difference  of  the  Verfed  Sines  of  the  Third  Sideband  of  the  Diffe¬ 
rence  of  the  two  including  Sides. 

Wilich  difference  being  ad/led  to  the  Verfed  Sine  of the  difference  of  the  two  in¬ 
cluding  Sides,  you  have  the  Verfed  Sine  ot  the  third  Side. 

Now  (according  to  this  Axioms)  I  (hall  ihew  you  the  Proportion  Geometrically ,  by 
living  down  a  Projection  of  the  Sphere,  _.rTT.  , 

ft  Yin,  Ccnftrubttcn.  Let  there  be  a  Circle  deferibed,  as  A  BED  A  fin  Figure  VIII.)  and, 
let  it  rcprelent  the  Meridian;  Alio  let  A  reprelent  the  Zenith  L  the  Nadir,  A  E  tha 
Prime  Vertical  Circle  of  Eaft  and  Weft :  Let  B  reprelent  the  Vole  Arthck  and  D -the  Pole 
Antarltick ,  and  B  D  the  Hour  Circle  of  Six ,  or  the  Axis  ot  the  Sphere:  So  mall  A  B  bo 
the  Complement  of  the  Latitude  of  the  Place ,  (the  Sphere  Uimg  thus  rectified. )  Alio  let 
AG  AC,  and  AM,  each  of  them  he  Complements  of  the  Suns  Altitude,  or  or  his  <ls- 
(hne'e  (run  the  Zenith  A.  And  let  BK,  BC  and  B  L,  be  Complements  of  the  Sun, 
Decimation ,  or  of  his  di/lance  from  the  Pole  B.  Thefc  things  thus  aid  down,  l  lay, 
Demonftration.  Let  the  Triangle  A  B  C  be  given,  whole  Sides  A  B,  A  C,  and  C  B, 
arc  known :  and  le<  the  Angle  C  A  B  he  required.  I  now  lay  that  B  G  is  the  Summ 
of  the  Sides  A  B  and  A  C ;  for  A  G  (equal  to  A  C)  »  put  to  A  B ;  ( but  if  equal  things 
be  put  to  equal  things  .their  total  (bail  be  equal;)  therefore  I  lay,  the  Arch  BGis  thcSumm 
of  the  two  including  Sides  A  B  and  A  C.  __  ,,  ,  ri  -  .  .  c 

Now  tho  Verfed  Sint  of  this  Anb  BG,  ii  the  Right  Lint  BS  Ih  <<“  Dlfimlm  4  « 
Verfed  Sine)  made  by  the  falling  of  the  Perpendicular  GSR,  upon  the  Diameter  B  D 

t  Vain,  1  fay,  B  H  i s  the  difference  of  the  Sides  A  B  and  A  C,  (equal  to  A  CJ  A  B 
taken  away  from  it,  (but  if  eeeuat  thing,  be  take n  from  .?»«/  time",  the  remaeuer,  fiallbe 
«S)  Therefore  I  (ay  the  Vi  DH,  is  the  Ramamr  or  Difference,  of  the  two  in¬ 
cluding  Sides  A  B  and  A  C :  Now  the  Verfed  Sine  of  this  Anb  B  H,  is  the  Right ia» 
BM  (by  the  Definition  of  a  Verfed  Sene)  made  by  the  falling  of the  Perpend  rular 
11M  V.'upon  the  Diameter  B  D  [by  the  faid  i  ?  of  the  a.  of  Pel ifc.  )  Alio  the •■Vtrjcd 
Sine  of  the :Areb  BC,  the  third  Side  is  the  Right  Line  B  1>,  made  by  letting  tall  the 
Perpendicular  KPL  upon  the  Diameter  B  D.  ¥  r 

lion  the  Right  Lines  H  V,  I.K,  and  RG  are  Parallel,* (by  tie 
cut.  Or  by  the  I  ef  Sell,  l:  of  Plain  Tr, angle, ,  and  alio  by  the  t outrullim  of  the  Dgure) 
t  Then  (by  the  39  of  the  i  of  Pitifcus,  or  by  the  1  of  Sett.  J.  of  I  lain  1  ,  J 

the  a8  of  the  5  of  Ramus)  If  Right  Lines  be  cut  jointly  by  many 
their  Interfell  tons  are  proportional  one  to  another.  But  the  Right  Line  M  (  e  ‘ f} 
of  the  Vorled  Sines  of  the  Summ  and  of  the  difference  of  the  wo  including  Sines  A  tmd 
ACJ  as  alio  G  6  II  th  z  Parallel  of  Altitude  ;  [which  may  be  put  to  .^prc  M 
Diameter  of  the  Circle  given,  (though  it  be  the  Diameter  ot  the  Almicanta)  ^ 
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the  Pouit  C,  divuleth  it  into  two  Verfed  Sm  s,  ui"  C  Ci  and  IIC]  arc  lomtly  cut 
by  the  lore  laid  Par, ill  As,  Therefore  1  lay,  'the  l»‘crjig%0!s  ot  the  Right  Lines  MS 
ami  GH  are  proportional  on.  t  )  an  v.  her  ;  TV 

As  M  S  the  Interfegmeni  of  the  Para!, As  U  H  nu.l  G  K ,  L'vhich  is  alio  the  difference 
of  th  *  Verfed  Sines  of  the  Summ,. and  of  the  difference  ot  the  two  inclining  Sides  A  B 

,l"/f  Sg’A,  the  other  Lite- figment  of  the  fame  Parcels  U  II  and  G  R,  [which  is  allb 

'  "sTm  P  'the  Inter figment  of  the  ParJkls  V  II  and  K  I,,  [which  is  the  difference  of 
the  Verfed  Sims  of  the  third  Side  C 13,  and  of  B  II,  the  difference  of  the  two  including 

SU7’  Jic,a”t  !t/xr  \itcrfegrmnt  of  the  fame  Parallels ,  [which  is  the  Verfed  Sine  of  the 
Angle  O  A  B.  J 
Which  iv as.  ike. 

The  Work  ( according  to  the  Axioinc)  Hhtfi rated  by  Numbers. 

In  the  Spherical  Triangle  ABC,  let  the  three  Sides  he 

AC  50  dcg.^  And  let  it  he  required  to  find  the  Angle  CAB. 

The  Summ  of  A  if  and  AC,  viz.  BG.8q  d.  the  Verfed  Sme  BS - 81635 

The  third  Side  C.  B  7 o  deg.  The  Verfed  Sme  P  B  ■  “~c“~ - 6 J7?8 

The  Difference  of  A  B  and  A  C,  viz.  B II 10  d.  the  Verfed  Sme  B  M  - —  ^6031 

The  Difference  of  BM  and  BS,  is  M  S - - - 7^604 

The  Difference  of  B  M  and  BP  is  M  P  - - - ---  ~ 

As  M  S  76604  is  to  G  II  iooooo,  fo  is  M  P  59767  to  C  II  i  *  *6o4r 

Which  156041  is  the  Line  C  II,  and  is  the  Verfed  Sme  ot  the  Angle CAB  1x4  th 
<  min.  the  Studs  Azamuthfrom  the  North  part  ot  the  Meridian.  And  thus  is  the  firft 
mrt  of  the  Axsomc  laid  down  li;lficiently  proved  :  And  for  the  fecond  part,  it  is  no- 
ih mg  but  the  Conver f  «f  the  l'ir/l ;  and  die  Proportion  is  changed  thus. 

As  the  Second  Term,  is  to  the  huff, 

So  is  the  fourth  L orm  to  the  1  hud. 

The  Lord  NfEITE^S 

institution 


Spherical  Trigonometry , 

Fitted  and  applycd  to  Practice. 

Til  r  following  Infiituthn  of  the  Right  Honourable  John  Lord  Neiper. ,  Baron  of 
Mmhifon  in  Scotland ,  thus  fitted  and  applyed  to rPrabtice,  1  received  (many 
Years  lincc)  m  a  Latin  Manufcript ,  from  the  Hands  of  the  Right  Worlhiplul  (and 
mv  ever  Honoured  Friend)  Sir  Charles  Scarborough  M.D.  comprehended  in  13  oe&ions, 
which  I  have  faithfully  Tranllatcd,  and  retained  in  the  fame  Number,  but  have  taken 
tlv'  boldnofs  a  little  to  inlaw  Ionic  of  them,  and  to  exempt  feathers,  wherein  I  appre- 
lv'ndrd  mv  doubt  or  difficulty  might  anlc  to  the  Young  Tyro  in  this  Dottrm  ;  lot 
winch,  if  the  more  kn-wing  herein  Hull  blame  me,  yet  the  more  un learned  will  cx- 
CM(o  mv  ir.  incipal  aim  (not  only  in  this  Irritate,  but  m  all  the  others  of  this  MsJ- 
c  til  any)  king  to  remter  all  t  lungs  therein  obvious  to  the  mcanclt  capacity.  CHAp 


CHAP.  I. 


Of  Redangled  Spherical  Triangles. 

SECT.  I. 

n  ci  i  i  c j./,,;,*/  Triaturle  there  Arc  (befides  the  Right  Angle )  Five  other 
I^Artfj^w hereof thole  three  whiih  are  more  remote  from  the  Right  Angle,  Ne.per 
ehangedinto  their  Cwthmc«ls.^  ^  ^  A  B  c>  /j/gj,  Angled  at  A ;  for  the 

^  three  remote  Parts,  to  wit,  the  B  and  C,  and 

V*\  the  Side  BC,  he  takes  their  Complements.  Thefe  three 

¥\  Complements ,  with  the  Sides  A.  B  and  A  C,  do  make 

\  Five  Parts ;  which  by  an  Artificial  Term,  he  called  Cir- 

5  \  cular. 

$]  \  /'Side  AB. 

07  \  \Side  AC. 

/  viz.  The  < ’Complement  of  the  Angle  at  B. 

J .  )  Complement  of  the  Angle  at  C. 

£  — -  J\  (  Complement  of  the  Side  B  C. 

But  the  Rigbt  A«gk  at  A,  isfetafide  from  being  any  of  the  C, radar  Pam. 

SECT.  II. 

Now  in  the  Refolution  of  a  RalhMSfbmc.l  TriangU,  there  be  two  other  Term, 
given  (befides  the  Right  Angle )  to  find  out  a  Tbtr  . 

SECT.  III. 

Thefc  Three  Terms  ( namely  the  two  that  are  given, and  the  third  which  is  required) 
muft  be  firft  looked  upon  according  to  their  Circular  Parts . 

SECT.  IV. 

Of  which,  one  is  named,  the  Middle  (or  Mean)  Part ;  the  other  two  arc  ailed 
th  e  Extreme  Parts,  borrowing  their  Appellation  from  the  S.mat.on  of  the  Terms  them- 
fclves^-  For,  of  three  Terms,  one  muft  be  neceflanly  in  the  Middle,  and  the  other  two 
in  the  Extremes ;  therefore,  the  Circular  Part  of  the  Middle  Term,  is  called  the  Middle 
Tart*  AndThe  CircM/nr  P.rti  of  the  Extreme  Terms,  are  called,  the  Extreme  Parts. 

SECT.  V. 

But  the  Extreme  Parts,  may  be  two-fold,  either  Conjunct,  or  Disjunct:  For  tliofe 
three  Terms  (befides  the  Right  Angle)  do  come  in  queftton  according  as  the  two  Ex¬ 
tremes  are  from  either  Part  immeaiatly  joined  to  a  third  Mean,  or  are  Dtsjoyned  from 
the  fame,  by  a  Side  or  Angle  interpofed  on  both  Sides:  So  are  their  Circular  Parts  na¬ 
med  Extremes  Con j unit,  or  Extremes  Disjunlt. 

SECT.  VI. 

But  of  thole  three  Torn  which  may  fall  in  qucft.on  we 
«i«  m  their  Circular  Part/ according  as  every  one  of  rheniouRitO.elpcit^c.K. 
other)  to  be  called  the  Miidlc  Part  j  or  the  £*/«««  C«y«.S  or  Drftittf ,  aiintttetol 
lowing  Analyfis  or  Table  is  fully  Demonftrated. 


If 
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{Side  AB  y*j  S  r  Sides  AC,  and  Com.  r  Cem.BC.ScCom.  C  T 

yule  Ac/  H  ’2  \ Sides  Ah,  an <\Com.  C  f  Fstrcmc,  ?  .  \Com.BCACom.  B  ( « 

If  the<Co»,pL  B  >  Ji  AB,  ancIC  w.BC>foXi0C;^d  £  And  J  Side  AC,  &  Com.  C  "J1, 

jComol.  C  (  ~  o.*  JSidcs  AC,aiRlCom.BCyOI1)  y  2>  jStde  AB,8c Com.  B  (  dl,Joyn‘ 

(  comp/.  BC  £  C  Comp.  B,  and  Com.  C  J  C  Side  AB,&  Com.  AC  3 

D  But  here  it  is  to  he  noted,  that  the  Sides  A  B  and  AG,  are  fuppofed  to  be  joyned to¬ 
gether  ( as  one  entire  part)  becauje  the  Right  Angle  at  A  is  not  reckoned  amongft  the 
Circular  Parts. 

SECT.  VII. 

Therefore  in  the  Refolution  of  a  Right  angled  Spherical  Triangle,  to  Know  the  Mean 
and  Extreme  Parts,  you  muft  oblerve,  that, 

i.  If  one  of  the  three  Terms  ("which,  befides  the  Right  Angle,  come  in  queftion) 
doth  ftand  alone  by  it  felf,  fevered  from  the  other  two  on  both  Sides,  ( as  the  Side  BC, 
from  the  Sides  C  A  and  BA,  by  the  Angles  B  and  C  interpofed  J  that  (hall  be  thomid- 
dle  Term,  and  (o  its  Circular  Part  fhall  be  called  the  middle  Part:  And  the  other  two 
Circular  Parts  are  the  Extremes  dtsjoyned:  But, 

l.  If  the  three  Terms  do  immediately  adhere  together,  the  middle  Term  doth  eaiily 
{hew  the  middle  Part ;  and  the  Extreme  Terms  the  Extreme  Parts  conjunlt. 

Thefe  things  being  all  rightly  under Rood,  the  whole  Trigonometry  of  Sphericais  will 
be  abfolvcd  by  this  one  Proportion,  which  therefore  wc,will  call  Cathohck,.  or  Umverfal. 


Proportion  Zhtiverfal, 

The  Sine  of  the  Middle  Part,  and  the  Radius,  are  Reciprocally  Proportional  with  the 
Tangents  of  the  Extreme  Parts  Confunlt,  and  with  the  Co-Sines  (or  Sines  Complements ) 
of  the  Extremes  Disjunlt :  That  is. 

As  the  Radius,  .  _  .  a 

To  the  Tangent  of  one  of  the  Extremes  Conjunlt, 

So  is  the  Tangent  of  the  other  Extreme  Conjunlt , 

To  the  Sine  of  the  Middle  Part ;  &  contra.  Then  alfo, 

As  Radii* r  .  . 

To  the  Co-Sine  of  one  of  the  Extremes  Disjunct, 

So  tine  Co-Sine  of  the  other  Extreme  Disjuntt, 

To  the  Sine  of  the  Middle  Part ;  &  contra. 

Corollary • 

Wherefore  i.  If  the  Middle  Part  be  fought,  the  Radius  fhall  be  in  the  firft  Place 
of  the  Proportion ;  but  if  one  of  the  Extreme  Parts  be  fought,  then  the  other 
Extreme  Hull  be  in  die  firft  Place.  Of  the  fecond  and  third  Places  it  mattereth 
nothing  how  they  be  dilpofed.  Alfo,  . 

i.  If  th  ‘.Extremes  in  any  Proportion  be  disjunlt  from  the  Middle  Part ,  the  Proper- 
'  tion  will  be  performed  by  Sines  only:  But  if  the  Extremes  be  conjunlt  to  the  Mid¬ 
dle  Part ,  it  nuft  be  performed  by  Sines  and  Tangents  joyntly. 

The  Demon/! ration  of  the  Uni  oujal  uropofitm  is  obvious  enough,  tor  where  the 
Extremes  are  Disjunlt,  the  Proportions  differ  nothing  from  the  common  ones;  and  in 
the  Extremes  Conjunct,  where  ic  is  commonly  laid 
As  Radius 

To  the  Tangent . 

Tcc  Here 
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Book  V. 


I  lure  we  lay. 
As  the  Co-Tangent 
Is  to  Radius. 


An  A  likewife  Inverfcly  ami  Contrarilv,  which  is ;  plainly  the :  fame  thing :  hcc.iuli 
7ht  lUlius,  is  a  Mean  Proportional  between  the  rangent  of  an  Arch,  and  the 

dcompTcment  in  any  Vnpmtm  ,1,  chant,  to  concur  with  a 
Complement  in  he  Circular  Parts ;  yen  mss?  then  always  take  the  Sine  ,<  fell ;  or  the 
Tangent  itfelf;  snficaJ  of  she  Co-Sine  or  Co- Tangent  m  *  Circular  Parts :  kca.tfe 
ih,  Co-SineV'^  Co-Sine,  hlieSinej  or  the  Co-Tangent  of  the  Co- 1  angctit,  ,„he 

TAftui!/lV.  Cafe  following,  where  A  B  and  C  A  arc  given ,  ami  the  at  Bis 
rctiuirea-  here  C  A  is  the  Middle  Fart  and  CB  and  B  arc  the  Extremes  dijlintt- 
wherefore  (by  the  fecond  part  of  the  foregoing  Corollary)  the  Proportion  will  be 
wrought  by  sL  only.  Ami  (by  this)  becaufe  the  two  Extremes  Cfi  and  B  fall  upon 
Complements  in  the  Circular  Fans ;  therefore  mftead  ot  Co  Strn  B  C,  and  Co  Ssne  B  ; 

VOTogWeE^mph?o“u^n  the  Solution  of  the  XVI. Cafes  of  Right  Angle, l 
Spherical  Triangles,  will  not  be  unprofitable.  And  . 

O’or  t|,e  performance  hereof  I  lhall  make  life  of  the  foregoing  Sphcn- 

cal Triangle  ABC,  the  quantity  of  whole  StJes  and  Angles  the  fable  following  doth 
plainly  exhibit.  And  In  every  Cafe  I  lhall  exprels  the  two  Term,  Gwen  (bolides  the 
Right  Angle)  by  marking  the  Si*  or  Anal,  given  with  a  dalh  through  the  lame  thus  |, 
aim  the  Term  Required,  I  (hall  mark  with  f  o  ).  Alfo,  to  avoid  the  often  turning  over 
of  the  Tables,  I  have  here  let  down  the  Sme,  and  Tangent ,,  and  the  C«  S»ti,  audCu- 
Tangents,  ol  all  the  Sties  and  Angle,  of  this  Exemplary  Tr, angle,  as  lolloweth. 


1 

Sine.  Co-Sine. 

1  Tangent. 

Co-Tang.  Cornpl. 

tie. 

t  A  B  50.101 

Side  <AC  51.301 

CB  C  66.30: 

.  ,  j  B  5835 

1  C  56.ii; 

9.88531099.8065575 
9-8935444|9-794*496 
9.961397896006997 
9.931*  5H9-7i7°$»6 

9.91193  349-7  37661 1 

'10.0787534 

.10.0993948' 

10.3616981 

10.1140996 

110.1852713 

dc.  mi. 
9.9111466  39-50 
9.900605 r  3S.30 
9.638301P  23-30 
9.785900431.25 

9.8147277  33-o8 

SECT.  IX. 

The  XVI.  Cafes  of  Right  Angled  Spherical  Triangles. 

The  Hjpotenufe  BC,  and  the  Angle  C  given,  To  find 

Case  I.  The  oppofite  Sid e  A  B,  the  Middle  Part. 

C 

K  As  Radius,  90  deg.  10,0000300 


\  To  Sine  C  56  deg.  51  m. 

I  So  is  Sine  B C  66  deg.  30  n* 

t/L  To  Sint  BA  50  deg.  10  m. 


9,9119334 

9,9613978 


Case  IL  The  Side  adjacent  A  C :  Extreme  Conjunft. 
As  Co-Tangent  BC  13 deg:  30 m.  9.6^83019 

To  Radius  90  deg.  I0*  ,, 

So  Co- Sine  C  33  deg.  8  m.  19‘7l766|1 

To  Tangent  C A  5* deg.  *on,‘  iQ'<W3W 

CASE 


of  t%igonoMet%t. 


Case  111.  The  other  Angle  B.  Extreme  Conjundh 

As  Co-Tangent  C  33  deg.  8  m.  9-8 


To  Radius  90  deg. 

So  Co-Sme  BC  13  deg.  30  m. 

To  Co  Tangent  B  3 1  deg.  2  5  m. 


9.81.37177 


ip.6006997 

9.7859770 


T?;c  Hjpotenufe  B  C,  and  Side  A  C,  to  find 

Case  IV.  The  Oppofite  Angle  at  B,  Extreme  Disjundt. 

As  Sine  B  C  66  deg.  30  m.  9.9613978 

To  Radius  90  deg.  10. 

So  is  Sine  C  A  51  deg.  30  m.  198935444 

To  Sme  B  58  deg.  35  min.  9.9311466 

CASE  V.  The  adjacent  Angle  C,  Middle  Part. 

As  Radius,  90  deg.  1  o. 


To  Tangent  C  A  5 1  deg.  30  m. 
So  Co-Tangent  B  C  23 deg.  30  \n. 


To  Radius  90  deg. 

So  Co-Sine  C  B  23  deg.  30  m. 

To  Co-Sme  BA  39  deg-  5om- 


9.8065501 


100993948 

96383019 


To  Co-Sine  C  3  3  deg.  8  in.  ^9-737^9^7 

Case  VI.  The  other  fide  AB.  Extreme  Disjundt. 

As  Co-Sine  C  A  38  deg  30  m.  9.7941496 


10.  . 

19.6006997 


n,e  Side  A  C,  and  the  Angle  oppofite  thereto  B,  being  given,  To  find 


CASE  VII.  The  other  Side  AB.  Middle  Part. 
As  Radius  90  deg.  IO‘ 


To%f»f  CA  <1  deg.  30111. 
So  Co-Tangent  B  31  deg.  25  m. 

To  Sme  B  A  5°  deg.  ion). 


100993948 

9.7859004 

^9.8851951 


To  Sine  C  5 6  deg.  32  m. 


Case  VIII.  The  other  Angle  at  C.  Extreme  Disjundh 
As  Co-Sine  C  A  38  deg.  30  111.  9-794*  49& 

To  Radius  90  deg.  1 

So  Co-Sme  B  31  deg.  25  min.  19.7170516 


10. 

19.7170516 

9.9119030 
T  1 1  1 


Cursus  Mathematicus. 


Book  V. 


Case  IX.  The  Hypotenufe  B  C.  Extreme  Disjunft. 
As  Sine  B  *8  deg.  35  in.  99311?: 


To  Radius  90  deg. 

So  Stne  C  A  5  1  deg.  3  o  111. 

To  Sine  B  C  66  cleg.  30  m. 


*9-8935444 

9-961391* 


The  Side  AC,  and  the  Angle  adjacent  thereto  C,  being  given ,  To  find 
%  C  A  s  e  X.  The  other  fide  A  B.  Extreme  Conjundh 

V 

As  Co-Tangent  C  33  cleg.  8  m.  9.8147:77 


To  Radius  90  deg. 

So  is  Stne  CA  51  deg.  30  min. 


10. 

*9-8915444 
1 0.0788167 


To  Tangent  BA  50  deg.  10111.  10.0788167 

Case  XI.  The  other  Angle  B.  Middle  Part. 

As  Radius  90  deg.  10. 

To  Sine  C  56  deg.  52  m.  99219334 

So  Co-Sme  CA  38  deg.  ;ont.  97941496 

To  Co-Sine  B  31  dog.  2$  m.  *197170830 

C  A  9  e  XII.  The  Hypotenuse  B  C.  Extreme  Conjunct. 

As  Tangent  CA  51  deg.  30  m.  100973948 


To  Radius  90  deg. 

So  Co-Sme  C  33  deg.  8  ni. 

To  Co  Tangent  B  C  23  deg.  30  min 


10  0973948 


19.737661  r 
9.53826638 


The  two  Sides  A  C  and  A  B  being  given ,  To  find 

£  Case  XIII.  Either  Angley  as  C.  Extreme  Conjundh 
Jo\  As  Tangent  BA  5odeg.  10 m.  10.0787534 


10.0787534 

10. 

19.8935444 

9.8147910 


To  Radius  90  deg.  10. 

So  Sine  C  A  66  deg.  30  m.  <9.893 

To  Co-Tangent  C  3  3  deg.  8  in.  9.814 

Case  XIV.  The  Hypotenufe  C  B.  Middle  Part. 

As  Radius  90  deg.  10. 

To  Co-Sine  AC  38  deg.  30  m.  9.79. 

So  Co-Sme  BA  39  deg.  50  m.  9.80c 

To  Co-Sine  C  B  23  deg.  30  m.  19.60c 


9.794*496 

9.8065575 

19.6007071 

The 
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j%Tn.  COSMOGRAPHY  Terreftrial 5  or  Geographical. 

Tl?e  Two  Angles  B  and  C  given.  To  find 

Case  XV.  Either  of  the  Sides,  viz.  AC.  Ext.  Disjumft* 

As  Sine  C  56  deg.  52  m.  9.9229334 

To  Radius  90  deg.  io. 

So  Co-Sint  B  31  deg.  25  m.  19.71705*6 

To  Co  Sine  C  A  38  deg.  30  m.  '  9794*  <9* 

Case  XVI,  The  Hypotenufe  B  C.  Middle  Parr. 

As  Radius  90  deg.  <0, 

To  Co-Tangent  C  33  deg.  8  m.  9,8147177 

So  Co-Tangent  B  31  deg.  25  m.  97&5j?°o4 

To  Co-Sint  B  C  23  deg.  30111.  *1-9.6906181 

Note,  Thefe  are  the  Proportion!  according  to  the  Vniverfal  Trepefitim, yet  may 
( many  of  themj  be  varied  :  fo  that  the  Rad,  ns ;  may  be. brought  in  the  firft  place, 
and  that  bv  the  latter  part  of  the  foregoing  Cmollary,  which  faith.  Radtne  a  mean 
Proportional  between  the  Tangent  of  an  Arch,  and  the  Tangent  Ccmpleimm  of  tie  fame  Arch . 
So  that  (in  the  XIII.  Cafe )  where  it  is  laid. 

As  Tangent  BA 
Is  to  Radius ; 

So  is  Sine  CA 
To  Co-Tangent  C  J 

It  is  all  one,  as  if  you  Ihould  fay, 

As  Radius  90  deg.  *°‘  - 

To  the  Co-Tangent  of  BA  39deg.  5om.  9.9211466 

So  is  Sine  of  C  A  5 1  deg.  30 m.  9-0915444 

To  Co-Tangent  C  33  deg.  8  in.  *9.8147910 

And  likewife  the  fame  courfe  may  be  taken  in  the  Second,  Third,  Tenth,  and 

Twfni  thus*  Have  you  the  whole  Dallnnt  of  Right  Angled  Spherical  Triangle,,  per- 

to  bring  the  Radius  in  the  fir/  Place 

of  the  Proportion  as  often  as  ic  might* 


Ttt  3 


A  Sjnoffit 


Cursus  Mathematicus. 


Book  V. 


Parc L  r,uC 0 SMO  G  or  geographical. 
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Of  Oblique  Angled  Spherical  Triangles,  • '.x 

*  I* 

SECT.  X.,  ,  ' 

IN  Oblique  angled  Spherical  Triangles  ;  if  the  things  Given  and  Required  be  oppofite, 
they  are  folved  a  fee;-  the  old  manner,  by  the  ufiial  Proportion,  which  is  the  lame 
with  Axiorne  111.  beloregoing,  namely,  that  in  all  Spherical  Triangles ;  the  Sines  of  their 
Sides  arc  dire&ly  Proportional  to  the  Smes  of  their  oppolite  Angles ,  which  ts  there  De¬ 
mon  fi  rated.  '  '  ■  ■  J, 

And  as  it  will  appear  in  the  two  following  Cafes ,  in  the  Oblique  angled  Triangle  BCp< 

C  A  S  K  I. 

Two  Sides,  and  an  Angle  oppofite  to  one  of  them  being  given,  to  find  the 
Angle  oppofite  to  the  other. 

Let  the  Sides  BD  and  BC,  and  the  Angle  C  (oppofite  to  the  Side  BD)  be  given, 
to  find  the  Angle  at  D,  (oppofite  to  the  other  Side  C  B.  ) 


As  the  Sine  of  B  D  48  d.  47  m.  — 

Is  to  the  Sine  of  C  13  d.  go  m.  « 
So  is  the  Sine  of  C  B  42,  d.  $  1  in.  - 


To  the  Sine  of  D  57  d.  11  m. 


*  94078418 

9.6006997 

•  9.8^^609 

19.43  ;i6o6 

'  9-92-5,417^. 


Note  here,  in  the  life  of  this  Axiomc,  the  fame  doubt  pjay.nrile  iii  Spherical  Oblique 
Triangles,  as  did  in  Plans  Triangles ,  narriely  to  know  whether  the  Aitgko r  Side  liiflnt- 
red,  be  wore  or  lefs  than  a  Quadrant ,  therefore  circunifpedion  ought  to  &  had,  left 
in  (iich  calc  you  be  deceived  in  finding  an  Acute  Angle  far  anObtufe ,  and  the  contra¬ 
ry.  And  therefore,  befides  the  bare  inquiring  of  the  Angle ,  the  Speeds  of  it  ought 
alio  to  be  given,  namely  whether  it  be  Acute  or  Obtufr:  As  in  this  I&atople,  the  in¬ 
quired  Angle  D,  was  ill  d.  g8  m.  th a  Complement  of  $7  d.  14  ni.  fthe  Angle  found) 
to  1 80  deg. 

C  a  s  a  If. 

Two  Angles,  and  aSide  oppofite  to  one  of  them  being  given,  to  find  the 
Side  oppofite  to  the  other  of  them. 

Let  the  two  Angles  C  and  D,  and  the  Side  BD.  (oppofite  to  the  Angle  C,)  be 
given,  to  find  the  Side  C  B  (oppolite  to  thb  Angle  D. ) 


As  the  Sine  of  C  23  d.  36  in.  • 


9.6066997' 


Is  to  Sine  B  D  18  d.  47  in. - —  94078418 

SoisS/weD  laid.  38  111.  (or)7d.  um.)-**  9.9253037 


To  the  Sine  of  C  B  41  d.  51  m.  - 


19.4331165 
-  9.8^15168 


And  thus  are  the  Two  firft  Gales  in  Oblique  angled  Sphetical  Triangles  folved  by  help 
of  the  111  Axiome  before  cited. 
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sect.  XL 

There  b«  Ten  other  Cafit,  in  OMif«  wgltd  S/>itr(«/  R*  which  may  be  re. 
foiled  to  Prljofttion,  (but  by  two  operations  at  the  leaft)  and  that  mod 

fitly,  by  reduci  ng  of  the  o4y«  Triaef/t  into  two  Rtgit  T™.*/,,,  by  letting 

falRr(t Therefore, "  we  mull  confiderof  the  manner  of  letting  the  Ptrttndinl.r  fall 
Secondly,  What  is  to  be  inquired  out  in  the  fii  ftOperation.  And, 

Thirdly!  How  the  Bi ufion  it  to  be  (olved  by  the  Second 

SECT.  XII. 

The  Prrptnduulm  mull  be  let  fall  in  fiich  manner  as  that  the  Rrlianglt  Triangl,  may 
be  refolved  from  the  three  things  given  in  the  0%«  angled  Trtangh,  and  that  by  two 
Operations  only,  even  as  this  Rule  teacheth. 

SECT.  XIII. 

General  Rules  for  letting  fall  the  Perpendicular. 

r.  Let  lit  Perpendicular  fall  from  the  extremil}  of  a  given  SiJe,  and  let  it  fuhtnd  an 

^a'nf^he'three'thinp'given^be  conterminal)  let  it  alfo  fall  from  the  extremity  of 
the  Side  inquired,  undid  it  fuhtnd  lit  Angle  inured. 

C  In  the  Triangle  B  C  D,  Let  the  Angles  C  and  B,  and  the  Side 

yfK  C  Ba  be  given,  and  the  Side  C  D  required.  . 

f  }\_  The  Perpendicular  C  A,  is  let  fall  from  the  extremity  of  the 

J  I  Riven  Side  BC,  and  fiibtendeth  the  adjacent  Angle  B  :  And 

T  Y*  Sie  three  terms  given  being  conterminal  ( in  this  Example)  it 

I  1  alfo  fallech  from  the  extremity  of  the  inquired  Side  C  D,  and 

U/'l  fubtendeth  the  inquired  Angle  at  D. 


£  Hut  if  the  Perpendiculars  BE  and  DE.  be  conflicted  ac- 

//\  cording  to  the  hrft  part  of  the  Rule,  truly  then  the  Triangle 

U/  /  \  may  be  refolved,  but  not  at  two  Operations,  for  which  one 

/  •/.,  \  things  fake,  the  fecond  part  of  the  Rule  comes  to  be  oblerved, 

(  I  \  \  and  that  in  thofe  two  Cafes  only;  for  in  the  other,  the  firfl 
o^y^Jk.  j,  part  the  Rule  aIonC  k®061*1, 

SECT.  XiV. 

Examples : 


SECT. 


Patti. 


Of  Ti^lGONOMEtfit 


SECT.  XV. 

The  Perpendicular  being  rightly  Jet  fall,  the  firfl  Operatiori  wifi  be  in  the  firfl  triad- 
ole  viz.  in  that  wherein  three  things  are  given,  aqd  that  will  be  either  for  die  finding 
of  *thc  Vertical  Angle  or  the  Bafe ,  and  that  by  the  XJniverfal  Propoftion. 

SECT.  XVI. 

Firfl,  If  an  dngle  be  fought,  then  firfl  let  the  Vertical  AngUbt  found,  (unfefs  the 
Perpendicular  doth  tall  upon  a  known  Side.  J 
Secondly,  If  a  Side  be  fought,  let  firfl:  the  Bdfe  be  found  (unlels  the  Perpendicular 
fall  from  a  known  Angle )  for  theft  the  contrary  mult  be  obferved  every  way. 

SECT.  XVII. 

The  Second  Operation  confifls  in  comparing  the  two  Homogenial  Terms  of  both  Tr*. 
angles  between  themfelvcs;  viz.  Of  the  Hjpotenufei  with  the  V ertical  Angles,  or  With 
the  Bafes :  And  alfo  of  the  Angles  at  the  Bajes  with  the  fame. 

SECT.  XV1IL 

For  the  Homogenial  Terms  ot  each  Triangle,  arc  proportional ;  and  Homogenial  in  the 
Sines  and  Tangents  of  the  Circular  Parts. 

As  in  the  Oblique  angled  Spherical  Triangles  BCD,  reduced  into  the  two  Right  angled 
Spherical  Triangles  A  B  C  and  A  C  D,  by  the  Perpendicular  C  A. 

I  fay,  that  in  the  Sines  and  Tangents  of  the  Cir¬ 
cular  Parts  it  will  be. 

As  the  Baft  A  B :  To  the  Angle  at  the 
Bafe  PI. 

So  the  Bafe  AD;  To  the  Angle  at  the 
Bafe  D. 

For  the  Tcrptndicular  C  A  being  affirmed,  the  Raft  A  Bin  the  firft  Trianglo  ABCi 
will  be  the  middle  Part,  and  then  the  Compliment  of  tie  Angle  B,  and  the  PerpendicuW 
AC,  are  the  Extreme  Parts  Conjunct ;  Therefore,  by  the  UmVerfal  Prepyksont 
As  the  Tangent  of  A  C, 

Is  to  Radius ; 

So  is  the  Sine  of  A  B, 

To  the  Co-Tangent  of  B.  .  ^  _  ...  ,  ., 

In  like  manner,  in  the  fccond  Triangle  ADC:  the 
Part  •  than  the  Complement  of  the  Angle  at  D,  and  the  Perpendicular  A  C,  are  the  Ese- 
tremt)  Conjunct  ;  Wherefore,  by  the  Univerfal  Propofttim, 

As  Tangent  A  C, 

Is  to  Radius  ; 

So  is  Sine  A  D, 

To  Co-tangtnt  D. 

Therefore  (bytneir.  P.  $.  Eucb.) 

As  the  Sine  of  AB. 

To  Co  tangent  or  B; 

So  is  the  Sine  of  A  D, 

To  the  Co-tangent  of  D.  .  .  ,  _  .  ,  ,  „  .. 

And  there  is  the  like  reafon  in  Demonjhatmg  in  the  other  Parts ;  for,  the  Perpendicu¬ 
lar  Hull  be  always  one  (and  the  fame)  of  the  Extremes  in  both  Triangles. 

SECT.  XIX 

Wherefore  to  determine  a  Proportion  of  two  Homogenial Terms  of  both  Triangles  be¬ 
twixt  themfelves  ;  we  tnuft  imagine  the  Perpendicular  to  be  compar^both  Wlththe 
Term  given,  and  inquired  in  the  lecond  Triangle .  that  it  may  be  underflood  which  ok 
thofe  may  be  made  die  Middle  Part ,  and  which  the  one  Extreme  t  and  of  what  kind  it 

**» 
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is  *  whereupon  Sines  or  Tangents  may  be  fitted  to  them  according  to  the  hopofnitmUni- 
v trial,  to  which  doanfwer  in  all  things  the  Homogental  Parts  of  the  In  It  Inang  i-:Thcn 
the  Perpendicular  being  rejected,  together  with  the  Radius,  we  compare  the  Middle 
Part  andioneot  the  Exirttpesrtf  the  firft  Triangle  with  the  Middle  Part,  and  one :  of 
the  Extrpmk  of|theSecbncji,  as  is  done  before,  and  .is  will  be  niamlcll  m  the  eight  lol- 

10  Butgwe  fcppnft  the  fistf Operation,  for  finding  the  Vertical  Anglo,  or 

cording  as  the  Qtteftion  requires, )  to  be  performed  by  .W/™  V I II  and  Section  XV.) 

Now  what  hath  hitherto  been  delivered  concerning  the  Solution  of  Ohlmno  angled 
Spherical Ti -tangles,  I  will  here  illulti  ate  in  the  eight  following  Lata  :  And  that  all  difh- 
culties  may  bereraoved,  I  will  work  the  leveta  Operations  at  large. 

.  The  Triangle  that. I  lhall  makeulcot,  lhall  be  the  Oblique  angled Splmual T,  tangle 
BCD  T^e.-1ide‘  asti  Angles,  ttnASegnsents  of  Suits  and  Audits,  as  alio  the Sines  and 
Tangents  and  their  Complements,  areall  of  them  as  the  following  hgmeanA  Table  doth 
exhibit. 


\  Sides  and  Ang. 
j  d.  m. 

B  C  40  .  00 

1  C  D  a’4  •  04 

1  B  D  41  .  09 

Sine  j 

^.698970 

9.610446 

9.816770 

Co- Sine  j 

99;75^* 

9.060505 

9.870047 

1 

Tangent 

9.649041 

9956715 

Co *  Tangent 

10.158561 
10.550058 
i  0.0451 77 

Cm. 
d.  ni. 
60.  0 
65.56 
47-5i 

1  a,. ,  -tA* — 

B  .  g  6  .  08 
C  104  .  pq 
D  46.18 

9.770606 

9.986904 

9.859119 

9.907111 

9.1856*75 

9.859404 

J 

9.865585 

10.605119 

10.019714 

10.156615 

9.596771 

5?.98ox85 

54-5*  1 
76.  of 
45.41  j 

!  B  A  as  •  00 

J  AD  17  •  09 

9.615948 

9.469657 

9.957176 
|  9.980147 

I  9.668671 
,  9-489;  90 

10.551517 

10.510610 

65.  0  1 

71.51  | 

BC  A  57  .  4* 
ACD4'6  ;  fS 

9x9,l6991 
,9.859!  19 

9.7x7817 

9.859404, 

i 

1 

i  10.199165 

1  10019714 

9.800856 

9.980185 

51.18  j 
45.41 

C  A  17  •  9 

9.469657 

I1 9.980247 

1  ■ 

I  948959° 

j  10.510610 

71.51  1 

The  Eight  following  Cafes  of  Oblique  Spherical  Triangles,  Exemplified. 


Case  III. 


T„0  Sides  SiCand  CD,  and  an  Angle  optofite  to  one  of  them  B  being  given ;  To 
find  the  Angle  C,  comprehended  between  the  two  given  Sides. 


Ill  the  Oblique,  angled  Triangle  BCD,  let  there 
be  given  the  two  Sides  C  B  and  C  D,  and  the 
Angle  B  oppofite  to  the  Side  C  D ;  and  let  the 
Vertical  Angle  at  C  be  required. 

.  Firft,  for  the  Perpendicular  C  A  ( by  the  fir  ft  part 
of  the  Rule  Sett.  i%.  )  it  is  let  fall  from  the  ex¬ 
tremity  of  the  given  Side  B  C,  and  it  iubtendeth 


~  of  T^/GONOA/gT^r." _ 5°l 

the  gn lift  Angle  B.  And  «y  'ho  14  Sell-  Jit  falls  within  the  Triangle,  becaufe  the  An- 

Andthtislfjhc °mrfa11gi„l  Triangle  reduced  into  the  two  Right  as^UJ  Triangles, 

And  tnus  »  ?  of  them  Rtebt  am  led  at  A,  in  the  firft  of  which  Triangles , 

Sv’bB AC Sherels  giiten  ('bclides  the Right  Angle,)  theSIdeCB  and  the^u- 
«  B,  to  find  the  Vertical  Angle  B  C  A,  which  maybe  found  by  the  I.  Caf.  ol  Rsght 

angled  Spherical  Triangles  ;  thus, _ _ _ _ L  T  Q  . ,  zz .  , 

As  the  Co  tangent  of  B  54  d.  51  111.  *  —  . — I— 1 — — - 

So  tsAe^Soi’of  BC  bod. - - - - - rl33?4lli- 

H  i«ngtthus”fouml<”hel ^ Vertical  ‘/Ingle  BC  A,  in  the  bed  Triangle  A  B  C,  you  muft 
coffite  Ho^geneal  Parts  nr  both  Triangles  0,  ihe  iM  Sells, m.)  which  will  be 
the  Side  C  B,  and  Angle  B  C  A  in  the  lirft,  and  C  D  and  the  Anglo  ACD  the 

Second.  And  then,  _ .  io.u8t6t 

As  the  Cotangent  of  BC  bo  d. -  - -’-tttt 

To  the  Co-fine B C  A  ?id.  18  m. - -  .  doldootf 

So  is  Co-tangent  CD  (S,  d.  56 

*&£££$£  '8  min.  is  the  Angle  A  c  ^  which  added  to 
4i  Vn,  the  former  found  Angle  B  C  A,  maketh  104  deg.  for  the  whole  Angle  BCD. 

Case  IV. 

To  find  the  Side  B  D  adjacent  to  the  given  Angle  B. 

The  Perpendicular  king  let  fall, 

reduced  into  two  Rett  angled 'triangles  ABC  ami  /  X 

ACD,  in  the  firft  whereof  is  given  fbelides  the  X*  ;  \ 

Right  Angle )  the  Side  13  C,  and  the  Angle  at  B,  to  X  .  \ 

find  the  Side  B  A,  (By  the  II.  Cafe  of  Right  An-  ^ 

gUd  Spherical  Triangles.)  -»  U 

As  Co-tangent  BC  6o  d.  - - ~ - '  ‘  *  io,,i;8s6i ... 

To  Radius  90  d. - - - - - - -  I0, 

So  is  Co-fine  B  5  +  d.  51  m. - - - ±33^!™ 

To  the  Tangent  of  BAajd.  - — - - - 7 

Which  being  found;  the  Hemogeneal  Terms  m  fe  two  are  the  Sides  C  B 

and  C  D,  and  the  Segments  of  the  Bafe  A  B  and  A  D.  Wherefore,  _ .  ^  ; 

As  Co  fine  BCfo  deg. - - - '  “  _?_?375VL 

To  Co-fine  C  D  d  5  deg.  5 6 - - - — -  ■  ?-9boS°S 

So  Co-fine  A  B  65  d. - - - — * - ZJ&Pg- 

Whole  il-n'l’ji  5AddedtoBTiT^  maketh  41  to  I’mimVor 
the  whole  Side  BD.  ,J 

The  two  Sides  BC  and  B  D,  and  the  Angle  B  comprehended  between 
them  being  given,  to  find. 

Case  V. 

Either  of  the  Oppofite  Angles,  viz.  D  B. 

The  Perpendicular  being  let  fall,  in  the  Right 
angled  Triangle  ABC,  there  is  given  C  B  andB  /  /  j  \ 

to  find  the  Segment  B  A,  (by  the  II.  Cafe  of  Right  .  X  :  \ 

angled  Spherical  Triangles,)  as  in  the  lalt  /  ,  .!  ,  \ 

was  found  to  be  is  deg.  which  found  and  lubtra-  _ 

&ed  from  BD  41  deg.  9  m.  leaves  17  deg.  9  m-  B 
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for  the  Segment  A  D.  And  now  the  Homogeneal  Terms  arc  the  Sides  A  B  and  A  O,  and 
the  Angles  Band  D,  wherefore, 

As  the  Sine  of  A  B  15  deg. - * - - - - »  9.615948 


As  the  Sine  of  A  B  i  5  deg.  - - ■ - - - - -  9.615948 

Is  to  the  Co-tangent  of  B  54  d.  51m. - - - - 1 0.1  3661  5 

So  is  the  Sine  A  D  1 7  d.  9  m.  — - - - -  - —  9.4696 

19606151 

To  the  Co  tangent  of  D  41  ^  4*  * - — - - —  9980304 

Whofe  Complement  46  d.  18  min.  is  the  quantity  of  the  Angle  at  D. 

Case  VI. 

The  Third  Side ,  C  D. 

C  You  mud  firft  find  the  Baft  B  A  in  the  firft 

Triangle  t  i>  deg.  which  footnoted  from  BD 
41  d.  9  m.  leaveth  1 7  deg.  9  m.  for  the  Bafe  A  D 
/  :  in  the  Second  Triangle.  And  the  Homogeneal' Ysxms 

/  \  •  \  will  be  the  Safes  A  Band  A  D,  and  the  lljpote- 

g  r  Ji.  ~  D  ntifes  C  Band  CD.  Wherefore, 

As  the  Co-Sine  of  A  B  65  deg. - r— - — - ~~  ?  ■9f717<> 

To  Co- fine  B C  60  d.  - - - - - - - - * - 9  9?753  * 

So  Co-fine  A  D  71  d.  5  - - -  9980147 

19-91777* 

To  Co  fine  D  C  65  d.  56  m. - ; - 7 - 9.960501 

Whole  Complement  14  deg.  4  mm.  is  the  third  Side  C  D. 


As  the  Co-Sine  of  A  B  65  deg. 

To  Co- fine  B  C  60  d.  »■  — 

So  Co-fine  A  D  71  d,  5  m.  — — 


Two  Angles  B  and  D>  and  a  Side  oppoftte  to  one  of  them  B  C  being 
°  given 7  to  find. 

Case  VII. 

The  Side  B  D  included  between  the  two  Given  Angles. 


The  Segments  B  A  of  the  B*Jh  B  D  being  found 
as  before,  the  Homogeneal  Terms  arc  the  two  Seg¬ 
ments  of  the  Bafe  A  B  and  A  D,  and  the  two  An¬ 
gles  B  and  D.  Wherefore, 


As  Co-tangent  B  54  d.  51m.  - - - - - — -  - — •  10.136615 

To  Sine  A  B  15  deg. - - - 9-bi  5  948 

So  is  Co-tangent  D  43  d.  41  m.  • — - - - - - -  9980185 

v  -v  19.00613? 

.  :  v  To  Sine  AD  lyd.  9  m. - — — - — -  9.469618 

Which  added  to  A  B  15  deg.  giveth  41  deg.  9  m.  for  the  whole  required  Side  BD. 

Case  VIII. 

The  Third  Angle  at  C. 

C  You  inuft  firft  find  the  Angle  BCA,  (by  the 

' !  III  Cafe  of  Right  angled  Spherical  Triangles)  which 

'  ;\  you  Will  find  to  be  57  deg.  41  m.  Which  found 

X  :  \  the  Homogeneal  Terms  in  the  two  Triangles  will 

X  '  I  \  be  the  two  Angles  B  and  D,  and  the  Parts  or  Seg- 

»  rj  ftrtnts  df  the  Angle  at  C.  Wherefore, 


T. 


Part  I. 


Of  T%  10  QiNOMETTjX-  - 


"  As  the  Co- fine  of  B  54  d.  51  m.  • - — - — — - 

To  Sitse  AC  B  57  d.  41  ill.  - - - -  *£<>99* 

So  Co  Sine  D  43  d.  41  Ill. - - - '  ""r;  9;*3_94Jl.. 

.  -  19.766395 

To  Sme  A C D  46 d.  18  m.  - ~ — ■; — ; - .77,  9^9!ll, 

Which  added  to  B  C  A  57  d.  41  m.  giveth  1 04  deg.  for  the  whole  Angle,  UCDa, 
was  required. 

The  Two  Angles  B  and  C,  and  the  Side  included  •  between  them 
C  B  being  given ,  to  find, 

Case  IX.  An  Oppoftte  Sidet  viz.  G  D. 

In  the  Oblique  angled  Spherical  Triangle  C  B  D, 
let  there  ho  given,  the  Angle  DC  B  36  d  8  min.  C 

The  Angle  C  B  D  104  deg.  and  the  Side  mclii- 
ded  between  them  CB  30  deg.  And  let  the  Side  |\\ 

C  D,  (oy  polite  to  B)  he  required.  I  \  \\ 

1  fore  the  Perpendicular  is  let  fall  from  the  j  \ 

extremity  of  the  known  Side  CB,  and  it  /  V 

is  adjacent  to  the  known  Angle  C  B  D,  C  or  r  )  /K 

rather  ks  Complement  C  B  A  1)  And  becautc  the  /  I 

Angles  at  the  Bafe  are  of  different  Species,  viz.  one  / 

Acute,  the  other  Obtufe ,  it  therefore  falleth  with-  ^ - - — -  ' 

out  the  7 uaigU,  and  lo  the  Oblique  angled  Irian-  & 

pie  is  reduced  into  the  two  Rettangles  ABC,  and  ,  A  r  D  and 

A C  D;  in  which  the  Homogeneal  Terms  are  the  two  dS 

llic  two  Sides  C 11  ami  C  D  Wherefore,  in it  >e  Complement  of  the  Angle 

Side  BC  ?o  deg.  and  the  Angle  C  B  \  1&  ‘‘MB-  ( “  “°h  J  (Uy  th/m  cafe  df  Rltbt  an- 
CBD  104 A  »  i«f.;  toH“';1^dt  be^d™  7n.  wy|,|ch  added' to  the  given 

Is  to  Co  tangent  BE  60  deg.  '*  _  *  0**7  8*730.1 

So  is  Cibjine  A  C  D  ;8  de.  48  in.  - - 

To  the  Co  tangent  of  D  C  47  d.  51  m. -  n°+?1S8 

Whole  Complement  41  deg.  9  min.  is  the  quantity  of  the  inquired  Side  C  D. 

Case  X.  The  Third  Angle  at  D. 

You  muft  firft  find  the  Angle  ACB,  and  by  £ 

confequence  the  whole  Angle  A  CD,  as  in 1  the  IK:-.,, 

laft  Cafe ,  and  then  the  Homogeneal  Terms  m  both  l\\  *% 

Triangles  will  be  the  Angles  A  C  B  and  A  C  D,  and  J  \ 

the  Angles  B  and  D.  Wherefore,  /  \  \ 

*  0.5579^1  /  \ 

As  Sine  A  C B  J 6  d.  4 m. - - _944^9i.  /  +  ). 

To  Co  fine  B 1 4  deg. - 9.^85675  /  /  /'A 

So  Sme  A  C  D  51  d.  - - 9.8977  /  X 

i9.i«i,87 

To  Co-fine  D  43  d.  42  m. -  9-8l9*9*  .  c,  .  -  \  a  1  nv\n 

Whole  Complement  46  deg.  1 8  min.  is  the  quantity  of  the  inquired  Angle  C  D  B. 

SECT.  XX. 

In  the  following  Cafe,  the  Perpendicular  fall,  oppofite  to  the  Angle  inquired,  then  the 
whole  difficulty  confilts  in  tho  firft  Operation,  for  the  finding  of  the  Bafe,  and  it  i,  in 
manner  following*  yy 
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7 'he  Three  Sides  BC,  CD,  and  BD  being  given,  To  find 
Case  XI.  The  Angle  D. 


In  this  Cafe  the  Perpendicular  A  falls  op- 
polite  to  the  Angle  inquired, and  the  whole 
difficulty  confifts  in  the  firff  Operation, 
for  the  finding  of  th q  Segments  of  the  Bafe, 
which  maybe  effe&ed  alter  this  manner. 

Firff  find  the  halfSumm  of  the  Baje  B  D. 

Secondly,  The  half  Summ  of  the  Sides 
BC  and  DC. 

Thirdly, The  halfdifference  of  the  Sides 
BC  and  C  D. 


9.585886 


The  Safe  B  D  is  —  41  —  09  \  —  °4* 

The  ^-{CD|S_14  ,  q4;U  Tk|la|fSumm  J  oi} 

Their  Summ  is  54  •  04!  \  / 

Their  differ.  5  .  55»  J  *  57a 

Then  will  the  Analogy  or  Proportion  be, 

As  the  Tangent  of  half  the  Summ  of  the  Bafe  B  D.  11  d.  4}  m.  - - 9.585886 

To  the  Tangent  of  half  the  Summ  of  the  Sides  B  C  and  CD  17  d.  i*  m.  —  9.707790 
So  is  the  Tangent  of  half  the  difference  of  the  Sides  B  C  and  CD,  id.  574  ni.  8.711  -83 

118419873 

To  the  Tang .  of  half  the  difference  of  the  Segments  of  ths  Bafe  AE^d.  54*  m.  8.835987 
Which  half  difference  3  d.  54*  m.  being  added  to  the  half  Bafe  11  d.  44  m.  gives 
tf  deg.  for  the  Greater  Segment  of  the  Bafe  A  B,  and  being  fubtra&cd  therefrom, leaves 
1 7  d.  9  m.  for  the  leffer  Segment  A  D. 

And  now  for  the  finding  of  the  inauired  Angle  at  D.  You  may  fay  (by  the  V  Cafe 
of  Right  angled  Spherical  Triangles,) 

As  Radius  90  deg - 1  — - ' - ‘  '  if: _ 

To  the  Tangent  of  AD  17  de.  9  m. - 9 4*919° 

So  Co  tangent  of  C  D  65  d.  56  m.  - - - - 10.350058 

To  the  Co  fine  of  C  D  A  43  d.  41  m.  — - —  - - ,*9.839448 

Whole  Complement  46  de.  18  min.  is  the  quantity  of  the  Angle  C  D  B  which  was 
required  to  be  found. 

Another  Example  m  this  Cafe. 

In  the  Triangle  B  C  D  let  the  three  Sides 
C  D  B,  14  d.  4  m.  B  C  30  de.  and  D  C, 

...  41  d.  9  m.  be  given,  and  let  the  Angle  at 

D  be  required. 

/  |\  *\  The  Bafe  BD  is  14  deg.  4  m.  the  half 

/  :  \  \  1 1  deg.  1  min. 

•  n  /  j  \  The  Sides  CB  and  CD  71  d.  9  m.  the 

/  \  half  36  d.  4;  m. 

/  /  • '  \  The  Difference  of  C  B  and  CD  1 1  d. 

.-  '  A  9  ni*  the  half  6d.  4^  m. 

/  /  yy''y  Then  fay, 

^ — '  %  As  Tangent  half  the  Bafe  B  D  11  deg. 

^  ^  1  min.  »■  - - 9.3187*53 

Tc yT tngent  half  C  B  and  C  D  36  deg.  4»  m. - 9.861413  3 

So  Tangent  of  half  differ,  of  C  B  and  C  D  6  deg.  4!  _ _ _ —  9.0170548 

188894781 

To  the  Tangent  of  half  the  difference  of  the  Bafts  E  A  9  deg.  59  m.~  9.5607618 
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Which  19  d.  59  m.  being  added  to  the  half  Bafe  11  deg.  1  m.  giveth^ideg.  1  in. 

Then  for  finding  the  Angle  at  D,  f by  the  V  Cafe  of  Right  angled  Spherical  Trian¬ 
gles)  lay,  ^  ^  ^  90  deg _ _ _ . _ , _  r 

To  the  Tangent  of  B  A  31  d.  r  m.  -  ■  "  - — — —  9.796070 

So  the  Co-tangent  of  B  C  47  deg.  51  m.  - - - • - - - 10.043177 


gies)  i.iy,  ^  ^  90  deg  ’  _ _ . _ _ _ _  r 

To  tltc  Tangent  of  B  A  31  d.  r  m.  -  ■  "  - — —  9.796070 

So  the  Co- tangent  of  B  C  47  deg.  51  m.  — - « - • - 10.043177 

To  the  Co-fine  of  B  4.3  d.  41m.  - — — - • - ^9.839347 

Wliofc  Complement  46  deg.  1 8  mill,  is  the  quantity  of  the  Angle  C  D  B  which  was 
required. 

SECT.  XXI. 

If  the  three  Angles  of  a  Triangle  be  given,  and  a  Side  be  fought,  let  the  Angles  be 
changed  into  the  oppolitc  Sides,  and  contrariwife  the  Sides  into  Angles ,  taking  for 
the  greatclt  Side  and  greateft.  Angle  their  Complements  to  a  Semicircle ;  by  which  CoH- 
•verfion  the  Queftion  is  folvcd  by  the  work  of  the  two  former  Examples ; 

The  Demonjlration  of  this  Converfiou  of  Angles  into  Sides,  and  Sides  into  Angles ,  is 
{hewed  at  large  in  the  7 th  of  Section  I.  of  Spherical  Triangles. 

A  more  compendious  way  of  finding  an  Angle  by  having  the  three  Sides  of  an  Ob- 
lim  Spherical  given ; 

In  the  Triangle  Z  P  S,  let  there  be  given, 


,  .  7  C~ 4?  ac-  00  m- 1  Ami  let  the  Me  .it 

The  Side  A/.  S  46  44  J  p  be  required. 

The  RULE. 

Take  half  the  difference  between  the  two  Sides  containing  Angle  required,  which 
add  to  half  the  Side  oppofite  to  the  inquired ;  and  alfo  (ubtract  it  from  the  lame  ;  no¬ 
ting  the  Summ  and  the  remainder.  Then  the  Complements  Arithmetical  of  the  Sides 
containing  Angle,nnd  of  the  Sines  of  the  forcfound  Summ  And  remainder;  beingadded 
together,  half  the  Summ  of  them  Ihall  be  the  Sine  of  half  the  Angle  required. 

de.  m.  2 

The  Side  Z  P  is  40  •  °o  - - - 

S  P  is  71  •  *4  ySr  X 

Their  difference  32  .  14 

The  half  difference  16.07  ® 

de.  m.  de.  m. 

ZS  oppofite  to  A,  is  - - - ;  -  46 — -44  the  half  i;  — »* 

The  half  difference  • - — - added  16  07 

.  Their  Summ  is - ■ — - - - - 39  -19 

Their  Difference  is  - ■ — ■ - -  7  — 1 5 

de.  m. 

Z  P  - - —  40 - oo7  c  j  . _ 50.1919315 

SP - 71  — 13I  C  AU  40.0111635 

The  Summ—  39 - 19  7  o*  3  9 8°3  % 57* 

The  Remainder  7 - 1 5 \  ? 9.1010558 

The  Summ  19*1176070 
The  half  Summ  9.5588035 

Which  is  the  Sine  of  11  deg.  1491.  the  double  whereof  is  41  deg.  18  m.  for  the 
quantity  of  the  Angle  at  P.  required. 


ZS  oppofite  to  A,  is  — - - — 

The  half  difference  - - - - 

.  Their  Summ  is - 

Their  Difference  is  - 


- 001,  CoAri _ 5OI9i93»5 

—  1  %S  Co‘Art—  I0.0H1635 


If  in  an  Oblique  angled  Spherical  Triangle  as  CCD, 
if  one  Side  B  D  be  a  Quadrant  >  let  o»c  of  the  other 
Sides  D  C  be  produced  to  a  Quadrant ;  and  from  the 
Foie  B,  let  be  inlcribcd  the  Arch  B  A,  the  Meafure  of  the 
Angle  at  D,  therefore  fliall  the  Triangle  A  B  C  be  Right 
angled:  For  the  Refolution  whereof,  the  Oblique  angled 
Triangle  B  D  C  is  withal  relolved :  For  th,c  one  of  them 
conlifts  of  the  Complements  of  the  other,  or  of  the  fatiic 
Parts.  ThisSe&ion  ( among  divers  others  ncceflaryto 
be  known  to  jhe  Tngonometer)  is  largely  demonftra- 
ted  in  the  forementioned  firft  Section  of  Spherical  Tri¬ 
gonometry, 

SECT.  XXIII: 


Laftlv,  It  appears  from  thefe  things,  .that  in  every  RdtangUi,  and  alfo  OH 'put  an- 
tUd  Triangle,  of  which  one  only  Side  is  a  Quadrant ;  there  may  be *VI  Cafe,  and 
XXX  Troblems ;  And  in  other  Oblique  angled  Spherical  Triangles  XII  Cafes  and  LX 
Problems :  All  trtily,  and  very  eafily  to  be  relolved  by  what  is  delivered  in  this  forego¬ 
ing  Bpitrny, 


A  Synopfo 


^71  of  t\TgVkomet%y.  5 

TSynopfis  of  the  XII  Cafes  of  Oblique  Angled  Spherical  Triangles 


The  Proportion ilily. 


Two  Angles,  and  a  Side  oppofite'toj  Z 
one  of  them  given;  to  find  the  Side  ^  S 
oppolite  to  the  other.  >  2  P 

I  Two  Sides ,  with  an  Angle  oppolite!  Z  P 
to  one  of  them  given  ;  to  find  the  //«-!  2 

gle  oppolite  to  the  other.  $  ^ 


Two  Sides  with  J 
their  contained  An-  ^ 
pic ,  given,  to  find  ) 

&  ’  J  One  of  the  o- 

C.  ther  Angles. 


Two  Angles ,  and 
the  Side  uetween  < 
them  given  ;  to  find 


Two  Sides ,  with 
one  of  their  oppolite* 
Atiglet  given ;  to  find 


*  The  third  An. 

\llc 


'One  of  the  o- 
.  ther  Sides. 


*Their  contained  ^ 
Anplc. 


r. 

;S:jZP  sZ  :  s  S  P. 

i 

I 

. 

s 

s  SP  :  jZ::  iZP  :  sS. 

II 

SP 

R  :  c  S  Z  : t.  Z  V  :  t  Z  B. 

Sum  or  rem.  of  Z  B  &  Z  S  is  S  R. 
c  s  Z  B  :  c  s  S  B  : :  e  s  Z  P  r  c  s  8  P. 

III 

s 

R  :  c  s  Z  : :  t  Z  P  :  t  Z  B. 

Sum  or  Remain  of  Z  B  and  Z  S,  is  S  B. 
s  S  B  :  Z  B  ::  t  L  :  t  S. 

|1V 

s 

R  :  cs  ZP  ::  rZ  :  t  c  BPZ. 

Sum  or  Remain  of  BPZ  and  P,  is  B  I1  S. 
iBPZ  :  j  B  PS  : :  cs  Z  _ _ 

ill 

L7 

j  R  :  c  jZP  ::  t  Z  :  t  c  BPZ. 

L, 

S  P  Sum  or  Rem.  of  B  P  Z  and  PBPS.  VI 
c  s  BPS  :  csBPZ  :  :  r  2P:rSP. 

R  :  cs  Z  ::  t  ZD  :  t  ZB. 

Z  P  icZP  :  icSP  : :  jc  ZR  :  sc  SB.  N  u 
Sum  or  Differ,  of  Z  B  and  S  B  is  Z  P. _ _ . 

7"  fcW^VsP  :7:  'sV\\VL:.  sc  BPS.'VIU 

Sum  or  Differ,  of  B  P  Z,  and  BPS,  iiP. 

R  :  n  2P  ::  t2  :  cf  BPA. 

P  sc  Z  :  jeS::  jBPZ:  j  BPS.  IX 

Sum  or  Difference  of  B1*Z  and  BPS  is  P-  _ 

-  rTTTz'::  rZP  :  rZB. 

Z  S  t  S  :  t  Z  : :  s  Z  B  :  s  S  B.  x 

Sum  or  Differ,  of  ZB  and  SB,  is  ZS.  | 
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APPENDIX.  Containing  the  lajl  Eight  Cafes  of  Oblique  Angled 
Spherical  Triangles,  fyjolved  at  Three  Operations. 

Tit  £  cafes  beforegoing,  have  been  relolved  at  two  Operations  by  the  General 
Method  before  delivered  :  But  the  old  way  hath  been  to  refolve  them  at  three; 
and  then  the  Catholick  Proportion  may  be  ftill  retained;  and  therefore,  for  the  (atisfa- 
aion  of  Inch  as  may  a pprehend  the  foregoing  Compendious  way  difficult,  I  will  refolve 
the  Eight  Cafes  by  the  old  way  at  three  Operations  m  which  I  will  be  very  brief,  but 
plain  withal :  And  the  Triangle  which  I  will  make  ufe  of  lhall  be  the  Triangle  Z  S  P. 
Whole  Hides,  Angles,  and  Perpendiculars  are  as  is  exprelied  in  the  Pigure. 


Case  I.  Two  Sides,  Z  P  and  S  P,  and  their  contained  Angle  at  P,  given, 
to  find  the  third  Side  Z  S. 

Here  the  Perpendicular  is  let  fall  from  Z,  the  end  of  the  Side  given  Z  P,  and  adja¬ 
cent  to  the  Angle  given  P,  upon  the  Side  SP,  refolving  the  Oblique  Triangle  into  two 
Right  angled  Triangles  Z  B  P  and  Z  B  S.  In  the  lirft  of  which  is  given  (i)  ZP  the 
Hypotenufe,  (i)  the  Angle  at  the  Bafe  P,  by  which  you  may  find  the  Perpendicular  ZB. 
As  Radius , 

To  the  Sine  of  the  Hypotenufe  Z  P,  38  deg.  18  m. 

So  is  the  Sim  of  the  Angle  at  1 6  BaJ'e  P,  5 6  d.  2 6  m. 

To  the  Sine  of  the  Perpendicular  ZBjid.ijm. 

Secondly,  for  the  Bafe  B  P. 

As  Radius  90  deg. 

Is  to  the  Tangent  of  the  Hypotenufe  38  d.  28  m.  Z  P. 

So  is  the  Co-Sine  of  the  Angle  at  the  Bafe  P.  32  d  34  m. 

To  the  Tangent  0$  the  Segment  of  the  Bafe  BP,  23  d.  4;  m.  1  r 

Winch  liiutradled  from  the  whole  Bafe  SP  74  d.  50  m.  there  remains  f  1  de.  7  tor 
the  other  Segment  of  the  Bafe  SB. 

Thirdly,  for  the  Side  required  Z  S. 

As  Radius , 

Is  to  the  Co- fine  of  the  Perpendicular  Z  B  58  de.  47  m. 

So  is  the  Co- fine  ol  the  Segment  F  B  48  d.  5  3  m. 

To  the  Co  fine  of  the  Side  required  Z  S,  f  7  de.  \i  in,  1 


Calc 
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CASE  II.  Two  Sides  Z  S  and  Z  P,  and  their  contained  Angle  at  Z,  given, 
to  find  one  of  the  other.  Angles,  as  that  at  P.  ' 

In  this  Cafe  the  Perpendicular  falls  from  S,  upon  the  Side  PZ,  extended  to  B,  and  lb 
is  oppolicc  to  the  Angle  given  Z,  and  to  the  Angle  required  Pi  '  ' 

" 1  Fit'll,  lor  the  Perpendicular  SB. 

As  Radius, 

Is  to  the  Sine  of  the  Hypotenufe  ZS,  57  d.  32  m. 

So  is  the  Swe  of  the  Angle  at  G  107,  36  m.  (or  71  de.  14  m.)  BZS. 

To  the  Sine  of  B  S  5 3  d.  31  111. 

Secondly,  for  the  Bafe  B  G. 

As  the  Radius ,  , 

Is  to  the  Tangent  of  the  Hypotenufe  ZS  57  d.  31  in. 

So  is  the  Co-fine  of^  BZS  17  de.  36 

To  the  Tangent  ofB/,25  deg.  25.  f  ,  ,  , 

Which  added  to  Z  P,  38  deg.  28  m.  the  Summ  will  be  63  de.  5;  m.  tor  the  whole 

^  ^  Thirdly,  for  the  Angle  II, 

As  the  Radius, 

Is  to  the  Co-tangent  of  S  B  26  de.  28  m. 

So  is  the  Sine  of  B  P  63  de.  5 3  m. 

To  the  Co  tangent  of  P  3 3  dc.  34  m.  whole  Complement  56  de.  2 6  m.  is  the  Angle  at  P. 

Case  III.  Two  Angles  P and  Z,  and  the  Side  between  them  XT,  given; 
to  find  the  third  Angle  at  S. 

Ill  this  Cafe,  the  Perpendicular  may  fall  from  Z  or  P,  as  here  from  Z,  upon  the 
Firlt,  lor  the  Perpendicular  B  Z. 

As  Radius, 

Is  ro  the  Sine  of  Z  P,  $8  dc.  18  m. 

So  is  the  Sine  of  the  Angle  at  P,  0  d.  26  111. 

To  the  Sine  of  the  ZB,  31  d.  13  m.  _cn 

Secondly,  for  the  Angles  at  the  Perpendicular ,  Z  S  B,  and  BZP. 

As  the  Radius, 

Is  to  the  Tangent  of  P,  56  d.  16  m. 

So  is  the  Cofine  of  Z  P,  5 1  de.  ;  2  m. 

To  the  Co  tangent  of  BZP  40  dc.  1 7  m.  ,  (  ,  ,  . 

This  40  deg.  1 7  min.  liibtradled  from  107  deg.  36  min.  leaves  67  de.  19  m.  for  the 

yjwp/fBZS.  ,  .  c 

Thirdly,  for  the  Angle  at  S. 

As  Radius, 

To  the  Sme  of  B  Z  S  67  de.  1 9  ill. 

So  is  the  Cofine  of  B  Z  58  deg.  47  m. 

To  the  Co  fine  of  S,  37  be.  55  <»■ 

Case  IV.  Two  Angles,  P  and  Z,  and  the  Side bemtn  them  ZP,  being 
given,  to  find  one  of  the  other  Sides,  as  ZS. 

I  Ct  the  Perpendicular  fall  from  Z,  upon  the  Side  S  P,  fof  Co  it  falls  from  the  end 
of  the  given  Side  H  Z,  and  oppofite  to  its  adjacent  Angle  given  P;  and  aUooppofite 

to  the  Side  required  Z  S,  then 

Full,  lor  the  Perpendicular  ZB. 

As  the  Radius, 

Is  to  the  Sine  of  the  Hypotenufe  Z  P,  38  «e.  ™  '  i  ’  ’ 

So  is  the  Sine  of  the  Angle  at  the  Bate  P  56  d.  26  m. 

To  the  Sine  of  the  Perpendicular  Z  B,  3 1  d  1 3  m. 

Secondly,  for  the  Angle  BZP. 

As  Radius,  ' 

To  the  Tangent  of  the  Angle  at  P,  56  d.  26  m. 

So  is  the  Co-fine  of  ZP,  51  d.  31  m. 

To  the  Co-tangent  of  BZP,  40  d.  1 7  ill. 


Uutl  2 


Which, 


Ov 
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Which,  4q  de.  17.n1,  fubtratfed  frpm  SZP  107  d.  36  m.  the  Remainder  is 67  d. 

1 9  m.  for  the  single  &  Z  B.  .  - 

Thirdly,  for  the  Side  Z  b. 

As  the  .  , 

Is  to  the  Co  tangent  of  Z  JL  $8  «•  47  m* 

So  is  the  Co-fine  of  BZS  11  d  4*  .  .  r  n  .  .  ,  r 

To  the  C«W«'  Of  Z  S  ?*  deg.  mm.  whofe  <■.»#«««  15  57^,1  m.  for  .he 
Side  Z  S. 

CASE  V.  Tim  Shies,  S  Z  W  S  P,  with  the  Angle  SZP,  epfofite  to  one  of 
them  S  P,  being  given,  to  find  the  third  Side  Z  P. 

'  The  Verpindicular  is  in  this  Cnft,  let  foil  from  S,  upon  the  Side  Z  P  extended  to  B. 
Fir  ft,  for  the  Perpendicular  S  ft. 

As  Radius ,  , 

Is  to  the  Sine ofZS,  57  de.  ?im.  ,  , 

So  is  the  Sto*  of  BZS,  7ide.  24  *».  tho  Complement  of  the  given  Angle  SZP 

107  de.  36  m.  to  180  deg. 

To  the  S/»e  of  the  Perpendicular  S B  53  d,  32  m* 

Secondly,  for  the  Bafcjd  Z. 

As  Radius , 

To  the  Tangent  of  S  Z,  57  d.  32  in.  '  ■ 

So  is  the  Ce-fint  of  SZB  17  d  ?6m. 

To  the  Co  tangent  of  B  G  II  26  d.  7  in. 

To  the  Tmgm  of  ft  Z,  25  d  *5  m>  ,  c . ,  „  D 
.Thirdly,  for  the  inquired^  Z I . 

As  the  Co- fine  of  D  B  36  d.  18  m.  > 

Is  to  the  Rifi «/; 

So  is  the  Co-fine  of  SP  15  d.  10  min.  „  ,  .  ,  .  . 

To  the  Co-fine  oft  the  Side  B  Z  P  26  d.  7  ™.  whofe  Complement  6%  de.  5  %  m.  is  the 
whole  Side  BZ  P,  from  which  B  Z  25  d.  25  m.  being  fubtrafled,  there  remains  38  d. 
28  111.  for  the  inquired  Side,  Z  P. 

Case  VI.  Two  Sides  ZS,  andZ P,  with  the  Angle  at  P,  oppofitc  to  the 
Side.  ZS,  ' given >  to  find  their  contained  Angle  at  Z. 

[  et  fall  the  "Perpendicular  from  Z,  iipon  the  Side  S  P.  Then, 

Firft,  for  the  Perpendicular  ZB, 

As  the  Radius,  ,  , 

Is, to  the  Sit^of  the  Side  ZP,  ?8. de,  28  m. 

So  is  the  Sine  of  the  Angle  at  P,  56  de.  28  til. 

To  the  of  ZB,  31  de.  13  m. 

Secondly,  for  the  Angle  BZP, 

As  Radius, 

Is  to  the  Tangent  of  the  Angle  at  P,  56  de.  2 6  tn. 

So  is  the  .S/we  Complement  of  the  SideZP,  fi  de.  32  m.  . 

To  the  Co-tangent  of  B  Z  P  49  de.  43  m.  whofe  Complement  is  40  de.  7  m.  for  B  Z  P. 

'  '  .  ‘  THlklly,  for th^> Inquired  at  Z. 

As  Radius, 


T01 ft&cSfe  offe  S," 22  de.  41  m.  whofe  Complement  67  deg.  19  m.  is  the  Angle 
s  Z  B,  which  added  to  40  de.  17  ni.  the  An&U  BZP  before  found,  the  Sun  wtll  be 
1 07  de.  36  m.  for  the  whole  Angle  fought  S  Z  P. 

Cask  VII.  Two  Angles,  SZP,  and  Z  P  S,  with  the  Side  SZoppofite  to 
*  P,  gi  ven,  to  find  the  third  Angle  at  S. 

Let  the  Perpendicular  fall  from  S,  upon  the  Lm  ZP  extended  to  ft,  Then, 

^  Firft,  for  the  Perpendicular  S  B. 

As  Radius, 

To  the  Stne  of  Z  S,  57  de.  32  m. 

So’ is  the  Sine  of  Z,  107  do.  36  in,  for  72  d,  24  111.) 

To  dwAw  of  S  B,  53  d.  32  m.  . 


Secondly, 
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Secondly,  for  the  Angle  B  S  Z,  ~ 

As  Radius, 

To  the  'Tangent  of  the  Angle  at  Z,  71  d.  14  ni. 

So  is  the  Co-fine  of  SZ,  31  de.  18  m.  ' 

To  the  Co  tangent  of  BSZ30  d.  35  m. 

Thirdly,  for  the  inquired  Angle  at  S. 

As  Radius , 

To  the  Co  [me  of  SB,  36  d.  28  in. 

So  is  the  Co- fine  of  the  Angle  at  P,  33  d.  34  m. 

To  the  Sine  of  BSP  68  d.  19  in. 

From  which 68 d.  2901.  lubtra&BSZ  ?ode.  3$  m.  and  the  Remainder  will  be 
37  de.  54  m.  for  the  inquired  Angle  BSZ. 

Case  VIII.  Two  Angles  ZPS  and  SZP,  and  the  Side  SZoppofite  to 
the  Angle  P,  being  given,  to  find  the  Side  between  them  Z  P. 

In  this  Cafe  the  Perpendicular  niuft  fall  from  S,  upon  the  Side  ZP  extended  to 
Then, 

Firft,  for  the  Perpendicular  S  B. 

As  Radius , 

Is  to  the  Sme  of  the  IJypotenufe  Z  S,  57  d.  32  m. 

So  is  the  Sme  of  the  Angle  B  Z  P,  72  de.  24  m.  ( the  Comp,  of  the  Obtufe  Anri* 
S  Z  P,  to  a  Semicircle.  ) 

To  the  Sme  of  the  Perpendicular  SB,  {3  d.  31  ni. 

Secondly,  For  the  Baft  B  Z, 

As  Radius , 

Is  to  the  Tangent  of  the  Hypotenufe  SZ,  f7  de.  32  m. 

So  is  the  Co-fine  of  B  Z  S,  1 7  dc.  36  m. 

To  the  Tangent  of  the  BafeYiZ,  ly  de.  i<;  ni. 

Thirdly,  for  the  whole  Side  B  Z  P; 

As  the  Radius, 

Is  to  the  Tangent  of  the  Perpendicular  B  S,  f3  d.  32  ni. 

So  is  the  Co- tangent  of  Z  P  S,  3  3  de.  34  in. 

To  the  Sine  of  BP,  63  de.  53  m. 

From  which  63  de.  S3  m.  fubtra<ft  the  Segment  of  the  Side  BZ  15  de.  25  m.  tht 
Remainder  will  be  38  dc.  28  m.  for  the  inquired  Side  Z  P. 

Thus  have  you  the  3,  4,  5, 6,  7,8, 9,  and  loth  Cafes  of  Oblique  angled  Spherical  Trian¬ 
gles  Refolved  at  three  Operations,  which  to  fbme  may  give  better  fatisfattion,  it  being 
more  natural,  and  not  lb  burthenfbme  to  the  Memory;  for  that  the  Catholick  Propo- 
fition  does  the  whole  Work. 

The  End  of  the  Firft  Tart. 


GEOMETRICAL 

TRIGONOMETRY- 

“ ' .  PlitT  II. 

The  Dottrine  of  Tlain  and  Spherical  Triangles ,  Geometrically  perfor¬ 
med,  by  Scale  and  Compafs . 

OF  the  Docftrine  of  the  Dimenfion  of  Plain  and  Spherical  Triangles ,  we  have  already 
largely  treated,  and  how  the  lame  is  to  be  performed  by  the  Logarithms,  and 
Canons  of  Sines  and  Tangents.  I  fhall  now  (in  this  little  Tractate)  flicw  how  the  fame 
may  lie  performed  by  the  Scales  upon  the  Ruler  before  defcribcd.  Book  III.  Part  II. 
hereof;  Uuu  3  CHAP. 
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CHAP.  I. 

Of  Plain,  or  Right  Lined  Triangles. 

IN  the  refolvine  of  Rkh  Iiosi  Thin  Triple,,  if  they  he  n,ib,.:wg.CJ  I  call  the 
IN  the  leioivmg  g  ,  j  e  ]inotenu  e ;  ami  of  the  ocher  bides,  comprc- 

1  Side  oppofitc  to  th(J  ^  aml  the  lhoi,cr  lhe 

SLfa  Yu t  in  ^te* Solution  of  Obi, ms  a«f.Ud plain  Ts.mgkt,  I  call  the  tonsil 
vfc  jtTTrianvU  the  Bafe  •  and  the  other  two  the  two  Sides,  without  any  ocher 
o,  Name.  Thcle  thmgs  being wM.  1  com.  now 
to  the  Solution  of  fhm  Transits,  both  ngbt  ami  Obl,<i«fanglcl.  Ami, 

I.  Of  Right  Angled  Plain  Triangles. 

The  Triangle  which  I  (hall  make  ufe  of  in  the  feveral  Cafes  belonging  to  a  Right 
angled  plain  Triangle  Hull  be  this  following,  C  AB,  m  which 
45  parts. 

AB,  the  Bafe,  ?  .  V8? 

C A,  the  Perpendicular ,  >  contains  <J  3S 

C  B,  the  Hypotenufe,  J  V15 

’And  ^  m,n- 

A,  the  Right  Angle ,  7  \p°  ~  °° 

C,  the  Angle  at  the  Per.  >  contains  <53—^7 

B,  the  Angle  at  the  Bafe,  3  O6'  ?? 

Case  I.  The  Bafe  BA  180,  and  the  Perpendicular  CA  13  $  »  being 
given ,  to  find  the  Angles  B  and  C. 

Draw  a  Line  AB,  and  from  your  Scale  of  equal  parts  take  180,  and  fee  them  from 
Ato  B  then  on  the  Point  A  raife  the  Perpendicular  hC,  end  becaufe  «  contains  1 3 5, 
take  ?u  parts  from  your  Sals  of  equal  parts,  and I  fe  then,  from  A  to  C  ;  then  draw 
the  Line  C  B  :  which  three  Lints  will  conftnute  the  Triangle  C  A  B. 

Now  to  fiidX  Angles  C  and  B,  take  in  your  Conyaffcs  60  degrees  of  your  Line 
of  W  and  letting  ono  foot  in  C, deferibe the  Arsb  f gx  alio  fettmg  one  foot  uiB, 
tSt  the  Arch  J»  :  then  take  in  your  Compaffo  thedtftance  from/rog,  which 
Sd  upon  your  Lite  of  Chords,  will  reach  from  the  beginning  thereof  to  a  deg. 
7  m  n  andP(itchVis  the  quantity  of  the  Aegis  at  C.  In  ike  manner  take  the  dt  lance 
hemeen  d  and  e  in  your  Compafles,  that  diftance  applied  to  your  1 »«  of  Chord,  will 
rcacli  to  16  deg.  5?  min.  -  Or,  wbsu you  bud jomd  ,hs  spmmj  o{  si. 'Angle  Gw*. 
,,L  ,  miu  ,f  you  bad  fubtr.Hsd  that  from  180  dtgsss,  tbs  ramndrr  would  have 
lim  16  jtg:  5  X  mm.  tbs  quantity  of  tbs  Angle  at  1>,  without  dr  awing  oj  tbs  Aich  d  c,  and 
meafuring  it  upon  pour  Chord. 

CAS  E  II.  The  Hypotcnufe  C  B  ax*,  and  the  Bafe  A  B  180.  being  given, 
to  find  the  Angles  B  and  C. 

Draw  a  Right  Line  AB  containing  180  parts  of  your  Scale  of  equal  parts,  alfbout 
ofohe  fame' Scale  of  equal  parts  take  115.  your 

your  Compafles  in  B,  with  the  other  deferibe  the  obfcu.e  Arch  h  L ,  tlun  011  die  I  oint 
A  raife  the  Perpendicular  AC,  which  will  cut  thooblctire  Arch  h  i  in  C  ,  then  diaw 
J'lcB TCe  you  thJ rriaqgfc  C  A  B ;  then  may  you  mealure  the  ouantuy  o 
‘the  Zgkt  C  aml  li  as  in  the  lit  C And  lb  will  C  be  , ,  de*  7  nun.  and  11 
36  deg.  53  min. 

C  A  s  E  III.  The  Bafe  A  B  1 80,  the  Angle  C  y  ?  deg.  7  »»«•  “»{ >'K  AnSlc 
B  3  6  deg.  53  mitt,  being  given,  to  find  the.  Perpendicular  LA. 

Draw  a  Right  Line  A  B  containing  I  So  parts  of  your  Scale,  for  the  Bafe  of|^ 
Triangle;  then  taking  60  degrees  from  your  Lme  of  Chords,  on  the  l  unit  B  dJui^e 
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t}u,  /h t.jj  tl  e  and  (hecaulo  the  Angle  at  Bconrainfc  36  cleg.  53  min.)  rake  56  degrees 
"  mm  from  mir  Chord ,  and  lot  it  from  d  to  f,  and  from  B>  through  the  P01.1t  «, 

V. '  !we  \)f\  Alio  upon  the  Point  A  creft  the  Perpendicular  A  (  c, offing 
t  / ,  B  C  m  C So  have  you  formed  the  Triangle  C  A  B.  Uftlv,  take  the  length 
f  the  line  \  C  in  your  Compaffo,  and  meafuring  it  upon  your  Line  of  equal  parts, 
ylu  Ihall  fuid  it  to  contain  ,,5.  And  that  is  the  length  of  the  Perpendicular  C  A; 

CASE  IV.  The  Hypotcnufe  C  13  125,  the  Angle  C  53  deg.  7  min.  and 
the  Angle  at  B  36  deg.  53  min.  given,  to  find  the  Bale  BA,  and  the  Per¬ 
pendicular  C  A. 

Draw  a  Right  Line  CB  containing  xif  of  your  Line  of  equal  parts ;  then  taking 
z0  decree*,  out  of  your  Line  of  Chords ,  loc  one  foot  of  the  Compafles  in  B,  and  with 
the  other  deferibe  the  Arch  e  d ;  alio  (the  Compafles  continuing  at  the  fame  Alliance) 
place  one  foot  in  C,  and  with  the  other  delcube  the  Arch  rf  Then  from  the  Point 
B  and  through  tip  Point,/,  draw  a  Right  Line  ;  alio  from  the  Point  C,  and  through 
the  Point  f,  draw  another  Right  Line ;  thefe  two  Lines  will  interled*  or  crols  each  other 
in  the  Point  A,  forming  the  Triangle  C  A  B.  Lallly,  take  the  Lme  A  B  in  your  Com- 
nilf's  and  applying  it  to  your  Scale  of  equal  parts,  you  Hull  hnd  it  to  contain  i»o  ; 
aiid'that  is  the  length  of  the  Bafe  A  B.  I.ikewife  A  C  being  taken  in  the  Compafles, 
and  nicalured  upon  the  Line  of  equal  parts,  will  be  found  to  contain  135,  which  is  the 
length  of  the  Perpendicular  C  A. 

Case  V.  The  Hypotcnufe  CB  125,  and  the  Bafe  A  B  180,  being  given , 
to  find  the  Perpendicular  C  A. 

Dnw  a  Rizht  Lme  A  B,  containingpiSo  of  your  Scale  of  equal  parts,  and  upon  the 
end  A  creft  1  Perpendicular  A  C.  Then  take  out  of  your  Scale  of  equal  parts  .1x5. 
fthe  lenpth  of  your  Hypotcnufe  given,)  and  letting  one  foot  of  the  Compafles  in  B, 
with  tl?e  other  Lferihe  the  Arch  hi/ cutting  the  PcrpcMar  XCm  C,  then  draw 
.I,,.  /  i„c  C  B ;  fo  have  you  conftituted  the  Triangle  C  A  B.  Laflly,  take  in  youi  Com 
n  ffothe  length  of  the'  Line  AC,  and  apply  it  co -your  Line  of  equal  parts,  whercyou 
finll  Imd  due  it  will  contain  135;  and  that  is  the  length  of  the  Perpendicular  C  A. 

C  A  s  e  VI.  The  Bafe  A  B  180,  the  Angle  C  53  deg.  7  min .  and  the  Angle 
B  3 6  deg.  53  min .  being  given,  to  find  the  Hypotcnufe  C  B. 

Dnw  a  Rizht  Lme  A  B,  containing  180  parts  of  your  Scale  for  the  Bafe  of  your 
Triangle,  and  on  the  end  Aereft  a  Perpendicular  AG  Then  take  60  deg.  out  of  your 
L me  of  Chords,  and  upon  the  Point  B,  with  that  diftance,  deferibe  the  Arch  A  e  ,  and 
fbccu  fe  the  Angle  at  B  is  36  deg.  53  min.  )  take  26  deg.  53  nun-  bom  your  Lme  of 
Chords  and  let  it  upon  the  Arch  from  d  toe.  Then  from  B,  thiough  the  Point  e, 
draw  a  Right  Lme ,  till  it  meet  with  the  Perpendicular  before  drawn,  which  it  will  do 
:  ‘the  Point  C  And  thus  have  you  protrafted  your  Triangle  C  A  B.  Laftly,  take 
in  voiu  Compafles  the  length  of  the  Hypotemfc  C  B,  and  meafure  it  upon  your  Scale 
of  equal  parts,  and  you  lhall  find  it  to  contain  225. 

Case  VII.  The  B.ifc  AB  180,  and  the  Perpendicular  CA  135,  being 
given,  to  find  the  Hypotcnufe  C  A. 

Draw  a  Rtlht  Line  Mi,  containing  180  equal  parts,  and  upon  the  end  Acre#  the 
Perpendicular  A  C,  and  out  of  your  Scale  of  equal  parts  take  the  length  thereof  135, 
wlfffo  from  A  to  C,  and  draw  the  Line  C  B,  which  confutes  the  Triangle  C  A  B. 
Laftiv  take  the  length  of  the  Hypotcnufe  C  B  in  your  Compafles,  and  meafuring  it  up¬ 
on  your  Line  of  equal  parts,  you  lhall  find  it  to  contain  115. 

TbePe  are  the  feveral  Varieties  or  Cafes  that  can  at  any  time  fad  out  in  the  Solution  of 
Right  angled  Plain  Triangles,  wherefore  we  wid  now  proceed  to  the  Solution  of  Oblique 
Plain  Triangles, 


U  uu  4 
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II.  Of  Oblique  Angled  Plain  Triangles. 


'THE  angle  which  I  (hall  make  life  of  it.  the  Solution  of  the  fcvcral  Cafe,, ipper- 
I  taining  to  an  Oblige  angled  plain  Triangle,  (hall  bo  this  following,  CD  13,  in 
which 


D  B,  the  Bafe, 

C  B,  tho  longer  Side, 
D  C,  the  {hotter  Side, 
And 

C,  the  Obtufe  Angle , 
3j^»  £  the  2  Acute  Angle 


parts 

contains  ^171 
1 100 
deg.  m. 
C 122 — 00 
'contain  4$ — 20 

>  <-  1 4 — 40 


CASE  I.  Two  Sides,  as  the  Bafe  D  B  33f;>  «»*  l'x,S\d\C  ?  17 ‘  ’  md 
the  Angle  D  43  deg.  20  win.  oppofite  to  GB,  to  find  the  Angle  atC,  oppo - 

fite  to  the  Bafe  D  B. 


Draw  a  Right  Line  D  B  reprefenting  the  Raft  of  your  Triangle,  which,  by  help  of 
your  We  of  equal  pares,  make  to  contain  m.  Then  upon  the  Point 'Pv"1'1' 
diftance  of  60  degrees  of  your  Lme  of  Chords,  deferibe  the  Arch  k  /,  and  fiom  }Our 
Chords  take  4;  deg.  10  min.  the  quantity  of  the  Angle  at  D,  and  let  it  upon  the. Arch- 
line  from  /  tol,  drawing  the  Line  C  D.  And  becaule  your  other  given  Side  BC  con¬ 
tains  171  parts,  take  17 1  out  of  your  Line  of  equal  parts,  and  letting  one  foot  in  B, 

with  the  Xr  deferibe  the  Arch  m  n,  croffing  die  /lr/l  j I 

draw  the  Line  CD.  So  (Kail  you  have  conllitutcd  the  Triangle  CDB.  Laltly,  Dl- 
caufe  it  is  the  Angle  at  C  that  is  required,  take  60  degrees  of  vour  Chords,  and  upon  C 
defcnbe  the  Arclfg  h ,  and  taking  the  diftance  between  g  and  h  apply  it  to  your  Lme 
of  Chords,  and  you  (hall  find  it  to  reach  from  the  beginning  thereof  beyond  the  end 
of  the  Line;  wherefore  take  o>  degrees  the  whole  Line ,  and  let  that  dilfance  froin  £ 
too*  then  take  the  remainder  of  the  Arch  0  A  am  meafine  that  upon  your  Chord, 
and  vou  (hall  find  it  to  contain  degrees,  which  added  to  90  deg.  make  . 22  degrees, 
and  that  is  the  quantity  of  the  Angle  acC,  which  was  required. 


Case  II.  The  Bafe  D  B  j35.  aH(l  ihe  Sidc  D  Cr  *9°'  !vith  thc,  An?lc 

D,  4?  deg.  10  min.  contained  between  them ,  find  either  of  thc  ether 

Angles  at  B  and  C. 

Draw  a  Right  Lint,  as  D  B,  containing  ^  of  your  Scale  of  equal  parts,  which 
fhall  be  the  Bafe  of  your  Triangle.  Then  with  60  degrees  of  you.  Line  of  Chords,  up¬ 
on  the  Point  D  deferibe  the  Arch  LI;  and  becaule  the  given  Angle  at  D  contains 
42  dee  ao  min  take  42  deg.  10  min.  from  your  Lme  of  Chords,  and  fa  it  fiom  l  to 
V  drawing  the  Line  D  k.  Again,  becaule  the  given  Side  DC  contains  too,  let 1 00 
of  your  l  ine  of  equal  parts  from  D  to  C ;  then  drawing  a  Right  Lme  f . om  C :  to  B» 
you  fhall  by  that  means  find  the  Oblige  angled  Triangle  C  D  B.  Laftfi ,  bung  0 
other  two  Angles  at  Band  C  arc  to  be  found,  with  60  degrees  of  your  Chord  on  the 
Point  B  defenbe  the  Arch  e  f ;  alfo  upon  the  Point  C  defer. be  the  o  k  1  hen 

if  you  take  thc  di  fiance  between  e  and  f  in  your  Compalles,  and  ni^aluic  it  upon 
vour  Line  of  Chords ,  you  fhall  find  it  to  contain  1 4  deg*  4«>  .nil,V  And  that  is  th 
quantity  of  the  Angle  at  B.  Then  being  the  Angle  at  C,  which  is s  alfo 1  requite d,  1 
Obtufe,  and  contains  above  90  deg.  take  90  deg.  out  of  yow  .me  s  * 
that  dilfance  upon  the  Arch  a  h,  horn  *  to  . :  ami  caking  rl I  e the .  pa t  o 

the  otnet  inquired  Angle  at  C.  u 


Case  III.  The  three  Sides,  DB  J9S,  CB  xyi,  and  DCioo,  being 
->  given,  to  find  any  of  thc  Angles,  as  B. 


Draw  a  Right  Line  C  D,  containing  100  of  your  Line  of '  equal  parts  fhen  die 
other  Side  of  the  Triangle  being  271,  take  271  out  of  youi  cue  M*  ^tting 
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,  ;ttin££  one  foot  of  t litTcio m p a fibTirTCy ,  with  the  other  Aolcribc  die  Arch  r  s.  Alfo 
nhe  the  length  of  your  Bafe  ^5  out  of  your  Lme  of  equal  parts,  and  letting  one  foot 
of  fhe  Compalles  in  D,  with  the  other  ilelcnbs  the  Arcbfn,  coifing  the  termer 
Arch  r  S  in  the  Point  B.  Then  draw  the  Lines  C  B  and  D  B,  and  they  fhall  foi  m 
vour  Triangle  C  DB.  Lallly,  becaule  the  Angle  at  B  is  fought,  take  60  degrees  of 
vour  l  me  of  Chords,  and  letting  one  foot  of  the  Compalles  111 B,  with  the  othei  de- 
in  ibe  die  Arch  e  f.  Then  take  the  dilfance  between  *  and  /,  and  meafure  it  upon 
the  Lme  oh  Chords,  and  you  Hull  find  it  to  contain  1 4  deg.  40  mm.  which  is  the  quan¬ 
tity  of  the  Angle  at  B.  And  in  thc  lame  manner  might  any  of  thc  other  Angles  at  G 
or  D  have  been  found. 

Case  IV.  The  three  Angles,  C  112  deg.  D  43  deg .  2 omin.  and  Vi  14  d. 

40  min.  being  given,  to  find  any  of  the  Side?,  as  BC. 

In  this  Cafe,  where  the  three  Angles  arc  given,  and  none  of  the  Sides,  you  are  to 
take  notice,  that  the  Sides  cannot  be  ablolutcly  found  themfelvcs,  but  the  Propoitto 

"tLl'ta,  of  any  length,  and  taking  60  degrees  of  your  Line of  CW|, 

let  one  foot  of  the  Compares  upon  D,  and  with  the  other  delcnbe  the 1  Arch  l  L  .  alio 
fct  one  foot  in  B,  and  with  the  other  delcribe  the  Arch  e  f.  Then,  bccaufc  the  «- 
vie  it  D  contains  42  deg.  20  min.  take  deg.  2o  min.  from  your  Lme  of  Chords, 

ind  leathern  froin  )  to  k.  Alfo  the  Angle  at  B  being  »4  deg*  40  mm.  rJkc ‘ 

wife  from  your  Line  of  Chords,  and  let  them  from  e  to  f.  1  his  done,  ^uw  the  Lit 
iv*  f  ,IKi  r>  k  extending  them  till  they  meet  one  with  another,  which  they  will  do  1 
“(point  C  ’  £  have  1-u  conllnu.ed'the  Tr^U  C  D  B,  the  Sides  whereof  will  be 
in  proportion  the  one  to  the  other  as  the  Sides  of  this  Triangle  aie. 

Case  V.  The  tm  Sides  DC  100,  and  CB  171,  with  the  Angle  at  C 
,21  degrees,  being  given,  to  find  thc  Bafe  D  B. 

then  j  ych  .  t)icn  ta|ce  ioo,  the  length  of  the  other  given  Side, 

,0  |A(c't"i  from  C  to  D  and  dr.!w  the  Line  D  B,  whief.  will  contain  of  your 

Scale  oV equal'parts.  And  that  is  the  length  of  the  Uafe  D  B,  wind,  was  requited. 


Solution  oi$  fhehicuThiangi.es  by  TrojeBion. 

TN  the  Refolding  of  W  the 

A  before  taught,  m i  thc  ^  1*  ,  \  J  AU  which  (  by  this  Projettwe 

tffid tfliuccciio Eleven;  for  rl  si  ,6  Cafrs  of Right  Angled,  will  he  compre¬ 
hended  in  Five;  and  die |  "l£°  j^ri^f/w  hy  Trojetlicm,  will  give  great  light  to 

This  way  ^  Triangles  by  thc  Canons  of  Sines  and  Tangents,  or  othei  In- 

the  Calculation  oh  Spboical  lri  j  Y  ^  j  down  Triangle  that  your  gue- 
ftruments  for  that  pui  pole.  J  .  (Uid  Hull  alio  meafure  the  Sides  and  Angles 

ft  ion  is  to  be  refolved  by,  uiy  j1]  ;  1  (-  if  thJY  were  Streight  Lines,  by 

thereof  upon  the  Scheme  of  youi  rJc  ,  ‘Seca„ts  and  Half  Tangents  upon  the  Ruler 
help  of  the  Scales .of  Chore  s,  lVLS>  ‘  An  A  •  e  you  Examples  in  all  the  Cafes  both  of 
( or  Sector  rather)  before  defer,  bed  II  ha  give  JouExam^  ^  of  Great 

Right  and  Olilrnr  d  ^  ’  rrf,„j,ive  Circle  oi  a  Sphere,  being  either  in  a 

Circles,  promilcuoufly  drawn  within  o  one  with  another,  confticutc  feveral 

Right  or  Oblique  Vofitien,  do  by  I their  l. '“^tons  onewtt  b«W 0^ui  m[M. 

Spherical  Triangles;  foinc  Rtgit  anget ,  i  Poles •  which  two  things  mult  be 

aS‘S“fes=5 

fliew, 


C  u  r  s  u  s  Mathematic  u  s.  Book  V. 

I.  How  within  a  Primitive  Circle  given,  to  dfmbe  the  Arch  of  another  Gm/f  Circle, 
which  (hall make  an  Angle  with  the  Pimmivc  Circle  iftd  to  any  number  of  Degrees 
and  Minutes  given. 

Let  the  Primitive  Circle  ZIINO  rep'cfcnt  the  ALridi.m,  and  II  O  the  Horizon  of 
any  Place,  (Tuppofe  in  the  Latitude  of  deg.  40  min.  J  in  which  Latitude  1  have 
given, 

I.  The  Latitude  6$  deg.  40  min.  r,  /  , 

1.  The  Hour  from  Midnight ,  or  hom  the  Not  tit  pm  or  the  Meridian  47  deg.  29  m. 

or  2  hours  1  o  min.  .  , 

And  let  the  Suns  Amplitude  at  his  Rifing  and  Setting  be  required. 

The  Primitive  Circle  being  drawn,  it  will  e;ve!eiif  the  Meridian  of  the  Place,  and 
Sold  II  ml  Colure ;  and  eroded  at  Right  Angles  with  the  Diameim  Z  N  and  MO;  Z  will 
repielent  the  Zenith  of  the  Place,  N  the  Nadir ,  H  O  the.  Hanzen,  II  the  South,  and 
O  the  North  part  thereof;  and  foralmnch  as  the  Latitude  is  65  deg.  40  m.  take  it  out 
of  the  Scale  of  Chords ,  and  fee  it  from  O  to  1»,  .from  1 1  to  S,  from  Z  to  /L,  and  from 
N  to  a,  and  draw  the  Line  P  S  for  the  Axis  of  the  World,  P  reprdenting  the  North, 
and  S  the  South  Pole ,  and  the  Line  tV.  a  the  Eqmnothal  Circle ;  and  Z  D  N  the  Equi- 
noli tal  Colure,  the  Prime  Vertical  Circle,  or  Azimuth  of  E.a(l  and  IVefi. 

Then  the  Hour  from  Midnight,  being  47  deg.  29  nun.  take  42  deg.  ?i  min.  (the 
Complement  thereof,)  out  of  the  Scale  of  Half  Tangent,,  and  let  them  from  Dto  M; 
fb  have  you  three  Points,  P  M  and  S,  through  which  the  Hour  Circle  of  ;  houis  10  m. 
or,  47  d.  29  nv  from  the  North  part  of  the  Meridian  muff  pals. 

II.  To  find  the  Centre  of  any  Great  Circle,  fodf cubed. 

The  Hour  Circle  to  he  deferibed  P  M  S  being  47  dc  19  min.  from  the  Meridian , 
take  47  de.  29  m.  out  of  the  Scale  of  Secants,  and  let  them  upon  the  EquirnTtiA  Circle 
( extended  if  need  be)  from  M  to  A,  and  it  will  fall  near  unto  /L,  In  (hall  A  be  the 

Centre  of  the  Hour  Circle  P  M  S.  -  Or,  the  Tangent  of  47  de.  29  m.  fet  from  D 

will  reach,  upon  the  Equinolhal  to  A,  the  Centre  as  before. 

Note,  That  the  Centres  of  all  hour  Circles  will  fall  ill  the  Equinoctial  Circle ,  (exten¬ 
ded  if  need  be. 

III.  To  find  the  Pole  <*/  any  Great  Circle  d forded  within  a  Primitive  Circle. 

As  the  Centres  of  all  Hour  Circles  arc  in  the  Equinofhal  Circle,  (extended  if  need  re- 
quiie,)  fo  the  Poles  of  them  alio  arc  in  the  lame  Circle ;  but  as  the  Cmirts  fall  fbme- 
tirnes  within,  and  lometimes  without  the  Primitive  Circle,  the  Poles  always  fall  with¬ 
in  ;  and  the  Pole  of  every  Great  Circle  is  90  deg.  or  a  Qjidrant  of  a  Circle,  diftant 
from  the  Circle  it  lelf ;  and  may  he  thus  found, 

Example.  Let  it  be  required  to  find  the  Pol c  of  the  Hour  (  ircle  P  M  S. 

Lay  a  Ruler  liom  P  to  M,  and  it  will  cut  the  Primitive  Circle  in  e,  take  90  deg.  of 
the  Chords,  and  let  them  fiom  e  to  d,  lb  a  Ruler  laid  from  P  to  O,  will  cut  riie  EquL 

mil  tal  Circle  in  F;  fo  lhall  F  bo  the  Pole  of  the  Hour  Circle  P  M  S. - ■  Or  the  Half 

Tangent  of.yxde.  ;i  m.  lot  from  D  upon  til <z  Equmotlial  Circle,  will  reach  to  Ftho  Pole 
of  die  Hour  Circle  P  M  S  alfo.  Ami  here. 

Note  1.  That  the  Primitive  Circle  it  folf  is  a  Great  Circle,  and  the  Pole  thereof  is  O 
the  Centre. 

Note  2.  That  the  Streight  Lines  ZN,  PS,  II  O  and  /!'.  a  are  Great  Circles  of  the 
lame  Sphere,  and  the  Poles  of  them  (being  90  de.  diftant  from  the  Circles  ihemlelvesj 
are  always  in  the  Periphery  if  the  Primitive  Circle,  in  that  Point,  where  a  lane  drawn 
from  the  Centre ,  at  Right  Angles  to  the  Streight  Line  reprefenting  the  Great  Circle ;  As, 

(7j  N;  The  Prime  Vertical  Circle,  are  II  and  O,  the  South  and  North 

\  Points  of  the  Horizon. 

The  Poles  of  JpS,  The  Axis  of  the  World,  arc  M  and  a,  the  South  and  North 
the  Circle  \  Points  of  the  Equinolhal. 

J/Krf,  The  Equinolhal  Circle ,  are  P  and  S  ,  the  North  and  Sou  to 
^  (  Poles. 

Bv  the  Intel  fc&ions  of  thele  three  Great  Circles, viz.  Z  II  N  O  the  Meridian ;  P  MS 
an  Hour  Circle,  and  II  D  O  the  Horizon, there  is  conftituted  the  Spherical  Triangle  P  O  R, 
Right  angled  as.  O  ;  which  Triangle  being  thus  conftituted,  the  next  thing  to  be  done, 
is  to  fliew  how, 


IV.  To 
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IV.  To  me  a  [are  the  Sides  and  Angles  of  a  Spherical  Triangle,  Propelled  with.n  a 
Primitive  Circle. 

i'.  Ter  the  Sides. 

lent  be  required  to  nieafure  the  Sides  of  the  Spherical  Triangle  P  O  R. 

■  .;nl.  t|,e  Side  P  O  : - 'Fake  in  vour  Compafles  the  diftancc  from  O  to  P, which 

bill  nice  mealured  upon  the  Scale  of  Chords  you  lhall  find  to  contain  65  de.  40 111.  and 

ll,\C  So  Side RO:'  *  RO  upon  the  Horizon  is  the  Meafurc  of  that  Side  of 
wlTu’  h  I)  R  is  the  Complement-  wherefore  t>  R  taken  in  your  Compafles,  and  applycd 
to  the  Scale  of  Half  Tangents,  will  reach  to  45  deg.  1 1  min.  whole  Complement ,  44  d. 

49  ' 1  ^ y or* dr "slilTp  R: the  Side  P R  is  meafured upon  the  Primitive  Circle, by 
\xXyy  a  Ruhr' to  the  Pole  thereof  at  F,  and  the  extreme  Points  of  the  Side  ;  fo  a.  Ru¬ 
le}  laid  to  F,  (the  Pole  of  the  Hour  Circle  P  R  S)  to  P,  it  will  cut  the  Primitive  Circle 
in  V‘  and  laid  from  F  to  R,  it  will  cut  the  lame  Circle  in  f ;  the  diftancc  Pf  mcafm 
red  upon  the  Scale  of  Chords ,  will  be  found  to  be  71  degrees,  which  is  the  quantity  of 

t,1CN^ei  PTlnt  al?  ArXtof  the  Primitive  Circle ,  are  meafured  by  the  Scale  of  Chords. 
Note  2.  That  all  Circles  reprclented  by  Streight  Lines  in  the  Prcqellm,  .ire  meaftued 

Tha/all  ^ Oblique  Arches,  as  Hour  Circles,  Azimuth  Circles,  &c.  are  meafured 
from  their  Pdei  to  the  Primitive  Circle,  and  the  diftance  from  their  extreme  ends  m*a- 
llii  ed  noon  the  Scale  of  Char, h  will  Rive  their  gttamtitt. 

Tint  the  C.»rr«  of  all  Cheat  Circle,  are  found  to  fating  the  ?««»»«  ot 
thek  Out,, I  from  the  Centre  of  the  Primitive  Circle ;  or  the  W/  of  their  Quann- 
rri-i  from  the  Circles  thenilclvcs,  upon  that  Struct  Line  which  cutteth  the  Great  C„  - 

ahrArcb  at  Right i  Snheried  Trinvile  is  Projected,  and  how  the  Side ,  and 
Thus  having  ,  ‘  ,,  j  now  to  jjjCW  how  the  Five  feveral  Cafes,  and 

wiflanfc  Tof  every  S^ricd  Triple,  are  to  be  re- 

'"'''Therefore  in  the  Rigbt  emffei  Spherical  Tritngle  P  O  R. 

C  P  o  is  the  Latitude  of  the  Place. 

'Tbt'  Vide  RO  is  the  Sun's  Amplitude  from  the  North. 

The  Side  js  [he  ^  diftini;e  from  the  Pole,  or  the  Cnnplemcvfi o(  Ins 

Decimation. 

r R  PO  is  the  Hour  from  Midnight,  or  from  the  North  part  of  the  Me- 

The  Angle^p  RoTthc  Angle  of  the  Suns  Pofition  at  the  time  of  the  gueftion. 

CJP  O  R  is  the  Right  Angle. 

r>.  parts  ef  tJx  Triangle  being  declared,  and  of  what  Circles  of  the  Sphere  the  Sides 
,  cl?  r  ill  now  come  to  the  Cafes,  which  are  5  in  every  Right  angled  Triangle.  So 
ZTw'm  p  "rt,  of  the  Triangle  ( btfide,  the  Right  Angle;  being  given,  I  mil 
every  of  the  5  Cafes  what  parts  maybe  found. 


Right  Angled  Spherical  Triangle. 


C  A  s  e  I.  The  Bafe  R.  O  and  Perpendicular  P  O  being  given,  to  find  the 
other  farts  of  the  Triangle. 

^  c  I.*  PR,  the  Complement  of  the  Studs  Declination ,  7  %  ^8* 

2  ^2  R  P  O,  the  Hour  from  Midnight,^  deg. 2.9  m. 

/%.  P  R  O,  the  Angle  of  the  Suns  Vofitm,  7ide.  ao  m. 


Cafe 
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case  II.  The  Hypotcnufc  PR  Perpendicular  PO  being  given ,  to 
find  the  other  parts. 

In  the  Triangle  PRO  here  is  given  PO,  the  Latitude ,  and  P  R,  the  Complement  ol 
the  Suns  Decimation  ;  by  which  may  be  found, 

rj.  R  O,  the  Amplitude  from  the  North ,  44  d.  49  m. 

I  2.  OPR,  the  Hour  from  Midnight,  47  d.  19  m. 

|  3.  P  R  O,  the  Angle  of  the  Suns  Pofition ,  71  d.  20  min. 

.  I  And  if  mftead  of  the  Perpendicular  there  had  been  given  the 
Bafe  R  O,  you  might  then  find, 
j  4.  PO,  the  Latitude. 

5.  RPO,  the  Hour  from  Midnight . 

^6.  P  R  O,  the  Angle  of  the  Suns  Pofition. 

Case  IH.  The  Hypotcnufc  P R  and  one  Angle  PRO,  w  RPO  being 
given,  to  find  the  other  Parts. 

Here  is  given  in  the  Triangle  PRO,  the  Complement  of  the  Suds  Declination ,  P  R 
and  R  P  O,  the  Hour  from  Midnight ;  by  which  may  be  found, 
f  1.  RO,  the  Amplitude  from  the  North. 

2.  PO,  the  Latitude. 

3.  PRO,  the  Angle ,  of  the  Suns  Vofition: 

,  And  if  in  lieu  of  the  Angle  at  P,  the  Angle  at  R  had  been 

taken,  then  you  might  have  found, 

4.  R  O,  the  Amplitude  from  the  North. 
f.  PO,  the  Latitude. 

fj.  R  P  O,  the  Hour  from  Midnight. 

Case  IV.  The  Perpendicular  PO,  urBafc  RO,  and  either  of  the  Angles 
R  P  O  or  P  R  O,  given,  to  find  the  other  Parts . 

In  the  Triangle  PRO  let  there  be  given  the  Amplitude ,  R  O,  and  the  Angle  of  the 
Suns  Pofition,  PRO;  by  which  you  may  find, 

T 1 .  P  O,  the  Latitude. 

2.  RPO,  the  Hour  from  Midnight. 

3.  PR,  the  difiance  of  the  Sun  from  the  Pole. 

But  if  the  Side  given  had  been  R  O,  and  the  Angle  given  RPO, 
then  you  might  have  found, 

4.  P R,  the  Complement  of  the  Suns  Declination. 

J.  P  O,  the  Latitude. 

6.  PRO  the  Angle  of  the  Suns  Vofition. 

But  again,  if  R  O  and  RPO  had  been  given,  then  might 
1 2<>  be  found, 

7.  R  P,  the  Complement  of  the  Suns  Declination. 

8.  R  O,  the  Amplitude  from  the  North. 

9.  PR  O,  the  Angle  of  the  Suns  Vofition, 

i  And  again,  if  P  O  and  O  R  P  had  been  given,  we  might  then 
have  alfo  found,  . 

10.  R  P,  the  diftance  of  the  Sun  from  the  Pole. 

11.  RO,  the  tAmplitude  from  the  North. 


Case  V.  The  Angles  PRO,  OPR,  being  given ,  to  find  the  other  P  arts , 

If  the  two  Angles  PRO  and  O  P  R  be  given;  there  may  be  found, 
ki.  PO,  x\\Q  Latitude. 

3.  <2.  R  O,  the  Amplitude  from  the  North. 

^  £3.  PR,  the  Complement  of  the  Suns  Declination. 

Thus  you  fee,  that  in  this  one  Right  angled  Spherical  Triangle,  by  the  fever al  Parts 
given  inthefe  Five  Calcs,  there  are  30  Spherical  Problems  refolvedt,  and  fo  many  are  re- 
folvable  in  every  Right  angled  Spherical  Triangle. 


And 


of"r\iGonoUET 

AnddiuTTia^  I  done  with  a  Right  angled  Spherical  Triangle  I  fhall  now  ufc  the 
ftme  method  in  the  Projecting  and  mealiiring  of  the  Sides  and  Angles  of  an  Oblique  an- 
tried  Soherical  Triangle ;  and  the  variety  of  QutfHons  relolvable  thereby. 
g  SuDpofe  therefore,  in  the  fame  Latitude  of  6*  deg.  40  mm.  there  tyere  given, 
j  The  Latitude  6  S  dc.  40  111.  or  its  Gqmpkment  24  deg.  20  nun. 

-  The  H>ur  from  Noon  30  do.  or  2  hours.  o  »  •.  j 

%.  The  Suds  Azimuth  from  the  South  37  dc.  }  min.  and  let  the  Sum  Altitude  be 

required. 

J  Jlow  to  project  the  Triangle,  and  to  find  the  Poles  and  Centres  of  the  fever  al  Circles. 

1.  The  Latitude  given  being  65  deg.  40  m.  which  let  from  OtoP,  the  Complement 

,odc.  o  ritan,  take  60  dc. 

of)1  out  of  the  Half  Tangent  Scale ,  and  let  them  upon  the  hqumottial  Circh  [ 

cl  (?om  U  ”m  lb  have  ym  three  Points  Z,  M,  and  N,  whereby  to  delcr.be  the  Ver- 
steal  (os  Azimuth)  Circle  ZMN:  And  to  find  the  Centre  thereof,  take  37  deg. 

Z  Scale,  and  let  them  front  D,  or  the  Secaa,  of V '  d=&  ?  m  and 

ibtthem  from  M  (aeon  the  //.r.W  LWr  )  either  of  d  So 

£«r 

\ The  Triangle  being  VrajitleJ,  let  us  now  prosed, 

I.  Ta  Mcafurc  the  Sides  of  the  Triangle  Z©P. 

,  r„r  tha  side  Z  P :  -  A  R»  let  laid  to  D,  the  Vole  of  the  Primitive  Circle,  will  cut 
‘the  P Z.live  cWc  in  Z  and  P  ,  £>  ZP  mcafured  Upon  the  Seal,  of  tW,  wrll  gwe 
14  deg  10  nv  for  the  Side  Z  P.  ,  j  p,/e  of  he  Vertical  (or  Azimuth) 

c/^zVn  ft  “tCirc/Lz.  and  laid  from  G  ("the  P.U)  to 

O  ifw^llcut  the  Thmtiivc  Circle  in  i;  foiZ  mcafured  upon  the  Scale  ofCW,,  will 

•re  laid  fron.E,  (the  W.  of  the  Hoar  Or*  P  I.5>  , 

’ P  w  l Uut  the  rnmh.ve  Ctrele  in  P.  and  a  Ruhr  laid  from  E  to  o,  will  cut  the 
.  , ,  ;  i  a  n  i  L  i>  mealured  upon  the  Scale  of  Chords,  fhall  give  7?  de. 

P  Sides  of  the  Triage  Z  ®  P. 

mealured.  * 

II.  To  meafttre  1 the  Angles  of  the  Triangle  Z  3  P. 

•  r  rU  Antrle  7P® - The  Mcafurc  of  the  Angle  ZP  ®,  is  the  Arch of  the 

r  Circle  An  So  Complement  ^LoPxs  L  D,  whendfote  take  the  diftance 

L  D  amf  meaLe  it  upon  the  Scale  of  Half  Tangents,  and  you  will  find  it  to  contain  . 

hove  90  degrees,  andrh^ g^n Sft  hTdfck- 
to  O ,  w  icic  >  above  90  deg.  therefore  take  D  M  in  your  Compajjei,  and 

and  you fb.ll  Hud  it  to  contain  ,,  deg. .  .7  ">• 
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the  Azimuth  Circle)  to  0,  will  cut  the  Primitive  Circle  in  h,  and  90  deg.  let  upon  the 
Primitive  Circle  from  h,  will  reach  to  n ;  a  Ruler  laid  from  C  to  n  will  cut  the  Azimuth 
Circle  in  Q.;  fo  is  ©  Q.  90  deg.  Alfb  a  Ruler  laid  from  B,  (the  Pole  of  the  HuurCir. 
cle  P  L  S)  to  ®,  will  cut  the  Primitive  Circle  in  l,  and  90  deg.  let  from  /  upon  the 
Primitive  Circle,  will  reach  tow;  and  a  Ruler  laid  from  B  to  m,  will  cut  the  Hour 
Circle  P  LSin  T  ;  lo  is  ®  T  90  deg  This  done;  a  Ruler  laid  font  o  to  will 
cut  the  Primitive  Circle  in  o,  and  a  Ruler  laid  froiq  O  to  T,  will  cut  the  Primitive 
Circle  in  q,  and  the  diffancco?  mealiired  upon  th c  Scale  of  Chords  will  be  found  to  be 
1  f  deg.  ;  m.  for  the  quantity  of  the  Angle  S  o  N,  to  which  the  Avglt  Z  o  p  ls 
equal.  . 

Having  thus  plainly  exhibited  the  manner  how  an  Oblique  angled  Spherical  Triangle 
is  to  be  projected,  and  the  Sides  and  Angles  thereof  meafural,  ic  refteth  now  tint  I 
Ihew  how  the  Six  feveral  Cafes,  and  the  Variety  of  .^uefiiom  that  will  aide  oiit’of  eve¬ 
ry  Oblique  angled  Spherical  Triangle,  are  to  be  llelolved. 

Therefore, 

In  the  Oblique  angled  Spherical  Triangle  Z  O  P. 

1  Z  P  is  the  Complement  of  the  Latitude,  14  deg.  H§  m. 
rri,„  c,  /„  )P  ®  is  the  Complement  of  the  Suns  Decimation,  or  his  diflancc  from 
‘  h  the  North  Pole,  7 }  degrees, 

L  Z  ®  is  the  Complement  of  the  Suns  Altitude ,  52  deg.  34  w. 
v  0  Z  P  is  the  Suns  Azimuth  from  the  North  part  of  the  Meridian 

TI10  A»a,U  >  D  q. .  „  ' 

A  Z  P  ©  is  the  Hour  from  Noon,  %o  deg  or  1  Hours. 

(  Z  O  P  is  the  Angle  of  the  Suns  Pojinon,  1  5  deg.  3  min. 

CASE  I.  The  three  Sides  ZP,  Z  j>  and  ©  P  being  given,  to  find  an  Angle. 

In  the  Triangle  Z  ®  P  if  there  be  given  the  Side  ©  Z,  the  Complement  of  the  Suns 
Altitude,  Z  P,  the  Complement  of  the  Latitude ,  and  ©  P,  the  Sun's  diflancc  from  the 
Pole,  or  the  Complement  of  his  Declination,  you  may  find, 

Kl.  0ZP,  theSWs  Azimuth  from  the  North. 

<2.  Z  ®  P,  the  Angle  of  the  Sun's  P oft  ion. 

C%.  Z P  0,  the  Hour  from  Noon. 

Case  II.  Tiro  Sides  ®  Z  and  Z  P,  and  the  Angle  comprehended  by  them 
o  Z  P  being  give  tty  to  find  the  other  Tarts  of the  Triangle. 

If  in  the  Triangle  Z  ®  P  there  be  given  the  Side  ®  Z  and  Z  P,  and  the  Angle  be¬ 
tween  them  ®  Z  P,  you  may  find,  *  ' 

f  1 .  Z  ®  P,  the  Angle  of  the  Suds  Pofttion. 
i.  Z  P  O,  the  Hour  from  th c  South,  or  Noon. 

%.  ®  P,  the  Suns  di  fiance  from  the  Pole. 

But  if  the  Sides  Z  P  and  PC,  and  the  Angle  ZP0  between  them,  had 
been  given,  then  might  have  been  found,  5 

4  P  0  Z,  the  Angle  of  the  Sun's  Pol ltion. 

9.  <(  f.  ®  Z,  the  Complement  of  the  Sun  s  Altitude. 

b.  ®  7  p,  the  Azimuth  of  the  Sun  from  the  North. 

And  if  the  Sides  Z  ®  and  P  JB,  with  the  Angle  Z  0  P  contained  by  them, 
faci  been  given,  there  might  be  found, 
j  7.  ®  Z  P,  the  Suns  Azimuth  from  the  North. 
j  8.  Z  P,  the  Complement  of  the  Latitude. 

\A).  Z  P  0  the  Hour  from  Noon. 

Case  III.  Two  Angles  o  Z  P,  and  Z  P  ©,  and  a  Side  contained  by  them 
Z  P,  being  given t  to  find  the  other  Tarts. 

If  in  the  Triangle  Z  O  P  the  Angle  ©ZP  and  the  Angle  Z  P  ®,  with  the  Side 
contained  between  them,  Z  P,  be  given,  we  may  find, 

I-  Z®,  the  Complement  of  the  Suns  Altitude, 
l.  Z®  P,  the  Angle  ok  the  Sun's  Pofttion. 

3.  ®  P,  the  Complement  of  the  Sun's  Declination. 

But  if  the  Side  ®  P,  and  the  Angles  Z  ®  P  and  Z  P  0,  had  been  given, 
then  might  be  found, 

4.  ©  Z, 
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4  ®'Z,  the  Complement  of  the  Suns  Altitude. 

V  ®  7,  [>,  the  Azimuth  frmn  the  North. 

6.  Z  P,  the  Complement  of  the  Latitude. 

And  if  the  Shi.*  Z  ©,  and  the  Angles  PZ  ®  and  P®  Z,  had 
been  given,  then.you  might  find, 

7.  7.  P,  1  he  Complement  of  cue  Latrttde. 

8.  Z  P  ©,  the  Hour  from  Neon. 

o.  P &  the  Suns  diilance  from  the  Pole. 


Jivo  Sides.  Z  P  and  ®  P,  with  an  Angle  oppose  to  one  if  them 
Z  ®  P,  king  given,  to  find  the  other  Tarts 


If  there  bo  given  the  Side  Z  P,  the  Side  ®  P,  and  the  AotU  Z  ®  V,  there  may  be 

jp  ^ 

011  o  Z,  the  Complement  of  the  Suns  Altitude. 

\z.  O  Z  P,  the  Sunt  Azimuth  from  the  North. 

12.  ZP- j  ihe  Hour  from  the  Smih.  ,  _  r, ..  ,  j  . 

I  But  if  the  Side  Z  P,  and  the  Side  ®  P,  with  the  Angle  ®  ZI ,  had  been 

1  given,  then  might  he  found, 

I  4.  oZ,  the  Complement  of  the  Sun's  Altitude. 

5.  Z  ®  P,  the  Angle  of  the  Sun's  Pofttion. 

6.  Z  P  O,  the  Hour  from  Noon.  .  .  ,  , 

1  Ami  if  .here  lud  been  given  o  P,  0  Z,  and  ®  Z  P,  then  might  be 

I  found, 

7.  Z  P,  the  Complement  of  the  Latitude. 

8.  ZP®,  the  Hour  from  Noon. 

I  9.  Z  ®  P,  the  Angle  of  the  Sun's  Pofttion.  /  v  p  0  had 

1 9  Jn  like  manner,  if  the  Sides  P  ®  and  ®  Z,  with  the  Avgk Z  P  lud 
1 becn  given,  then  might  be  found, 
i  I  o.  Z  P,  the  Complement  of  the  Latitude. 

ii.  ©ZP,  the  Azimuth  from  the  Nath. 

I  , ,  7  'o  n  tj,e  duple  of  the  Sun  s  Pofttion. 

Again!  if  the  Sides  ®  Z  and  Zl>,  with  the ^fcZP®,  had  becn  given, 
then  would  be  found, 

12.  P  Q.  the  Sun's  dilfance  from  the  Pole. 
i  t  7,  o  p,  the  Angle  of  the  Sun's  Pofttion. 
i  s  G  Z  P,  the  Sun's  Azimuth  from  the  North. 

5‘  Laffly,  if  the  Sides  o  Z  and  Z  P,  with  the  Angle  Z  ©  P,  h.td  been  given, 
then  you  might  find,  >  . 

j6  P  O,  the  Complement  of  the  Sun's  Declination, 
in’.  Z  P  ©,  the  Hour  from  Noon. 

1 8*.  ©ZP,  the  Azimuth  from  the  North. 

r  a  s  E  V.  Two  Angles,  o  Z  V  «U  Z  P  o.  W  «  Side  oppofiteto  cm  of  thorn 
P®,  being  given,  to  find  the  other  Tarts  of  the  Triangle. 

In  thc7W«Z©r,  if  there  be  given  the  Ah  fa  O  7.  P,  andZP©.  with  the 

Side  P  ©,  there  may  be  found, 

fl  7  p>  the  Ci  tuple  mail  of  the  Latitude. 

If  Z  ©*,  the  Complement  of  the  Sun's  Altitude. 

V  /  Hutti  thiae^weic  given  ©ZpfndZPO,  with  the  Side  Z  ©,  then  might 

I  4  7.  P,  the  Complement  of  the  Latitude. 

)  c  p  o’  the  Sun's  Diftancc  from  the  Pole. 

6-  With  the  Side  EP,  were  given. 

t  hen  might  he  I  mind, 

»  7.  ZP,  the C  mv’nmnt  of  the  Latitude. 
t  H*  S’  ©*,  the  flour  [urM  Noon. 

.!•••  andZ®P,  w*h  d»  Sde 

Z  P,  you  might  then  Imd,  io.Z©, 
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I  jo.  Z  G,  the  Complement  of  the  Sim’s  Altitude. 

II.  P  o,  the  Complement  of  the  Suns  Declination. 

!ia!  F  Z  P,  the  Suns  Azimuth  from  the  North. 

Alio  if  there  were  Riven  the  Angles  Z  ©  P  and  OZP,  with 
the  Side  ZP,  you  might  find, 

1 3.  Z<  G,  the  Complement  of  the  Sun's  Altitude. 

14.  P  O,  the  Complement  ol'  the  Suns  Declination. 

15.  ZP  G,  the  Hour  from  Noon. 

And  laflly,  if  there  were  given  the  Angles  Z  G  p  and  E  Z  P, 

.  with  the  Side  P  E,  then  might  be  found, 

116.  Z  G,  the  Complement  of  the  Suns  Altitude. 

1 7.  Z  P,  the  Complement  of  the  Latitude. 

XiH.  2P0,  the  Hour  from  Noon, 

Case  VI.  The  three  Angles  ©  Z  P,  ZoP^ZPo,  being  given ,  to 
find  the  other  Farts . 

In  the  Triangle  Z  o  P,  if  the  three  Angles  ©  Z  P,  Z  P  0,  and  P  ©  Z,  be  given, 
there  may  be  found,  . 

Ci.  ZP,  the  Complement  of  the  Latitude. 

2.  <i.  P  ©>  the  Suns  Diftance  from  the  Pole . 

Z  ©,  the  Complement  of  the  Suns  Altitude. 

Thus  have  you  in  theft  Six  Cafes  all  the  Varieties  that  will  arife  out  of  an  Oblique  an¬ 
gled  Spherical  Triangle,  in  the  Converfton  of  which  Cafes  you  mayobferve  60  Oueftions 
cf  the  Sphere  to  he  refolved ;  and  fo  many  are  refolvable  m  every  Oblique  angled  Spheri¬ 
cal  Triangle,  and  30  in  every  Right  angled  :  So  that  m  theft  two  Triangles  goQue- 
flions  are  refolved <  For , 

In  the  Right  angled  Spherical  Triangle,  P  R  O. 


rFirfl:  1 

\Secondr 
By  the  <Third  > 
)  Fourth  V 
C  Fifth  - 


Cafe  are  refolved 


I11  all  30. 


In  the  Oblique  angled  Spherical  Triangle,  Z  ©P. 


/  Fit  ft 
XSecond/ 
_  ..  JThird  V 

By  theN  Fourth  r 
y Fifth  V 
(Sixth  J 


Cafe  are  refolved 
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Three  feveral  ways  Performed. 

The  Firjl  Way.  Ty  the  Scales  of  Artificial  Sines,  Tan-* 
gents  and  Logarithms. 

TH  E  Third  jWay  of  Inftrumental  Aritbmetick  beforegoing  Book  I.  Part  IV. 

hereof,  is  performed  by  Artificial ,  or  Logarithmical  Seales  put  upon  a  Two  foot 
Ruler  and  the  manner  of  their  difpofal  upon  the  Ruler  is  there  (hewed;  and  as  the 
Logarithms  or  Artificial  Numbers  were  transferred  from  the  Table  of  Logarithms ,  for 
are  tliele  Scales  of  Artificial  Sines  and  Tangents ,  transferred  from  the  Tables  or  Canons 
of  Artificial  Sines  and  Tangents  at  the  end  of  this  Book ;  and  the  manner  how  to  tranf 
fer  them  is  fo  well  known  to  all  that  are  makers  of  Mathematical  Inftruments,  that  I 
{hall  lav  nothing  concerning  it  in  this  Place,  but  (hew  how  they  are  difpofed  on  the 
i,  c,ydc  of  the  Two  foot  Ruler  before- mentioned  :  And  fo  refer  you  to  the  Figure 
of  k  in  thr  Firft  Book.  P*rtlV-  of  Inftrumental  Aritbmetick,  wfiere 

.In,,  hive  the  Future  of  both  Sides  of  the  Ruler  with  the  feveral  Scales  upon  them  dif- 
pofci  as  is  there  ihd  hero  dire&ed. 

How  the  Scales  of  Sines,  Tangents,  and  Logarithms  are  to  he  difpofed  on 
the  hackfide  of  the  forement  toned  Ruler. 

I  The  firft  Scale  is  a  Scale  of  Artificial  Sines,  the  whole  length  of  the  Ruler ,  divi¬ 
ded  into  90  unequal  Parts  or  Degrees,  and  numbered  by  1,  2,  3,  &c  to  10,  and  from 
thence  by  ao,  30,40,^.  to  90  degrees  at  the  end  ;  each  degree  being  divided  (or 

fiippofedfotobe)  into  60  parts  called  MdmeS 

11  The  Second  Scale ,  is  a  Scale  of  Artificial  Tangents ,  of  the  fame  length  with  the 
Sines  divided" unequally,  and  numbered  upwards  by  1,  i,  \,&c.  to  10,  and  from 
thence  by  10,  20,  30,^.  to  4S  degrees,  and  back  again  downwards  by  .45,  50,  6o, 
&c.  towards  90  deg.  16  far  as  the  Ruhr  will  permit. 

Thcfetwo  Scales  of  Sines  and  Tangents ,  are  to  be  ufed  with  the  Double  Scale  of  Lo¬ 
garithms  on  the  other  Side  of  the  Ruler:  But  for  the  more  convenience  in  working, 
In  many  Cafes,  the  fame  Double  Scale  is  again  repeated  on  this  Side  of  the  Ruler 

III  The  Third  Scale ,  isaSw/eof  Artificial  Sines  of  the  fame  nature  with  the  for¬ 
mer  hut  it  is  but  half  the  length  thereof;  it  having  90  de.  in  the  middle  of  the  Ruleri 
from  whence  the  divitions  arc  continued  upwards  beyond  90,  and  numbered  by  10, 
ao  &c  towards  90  reprefenting  Secants ;  but  it  would  be  better  to  number  them 
by  90'  100,110,^.  towards  180  degrees,  and  foit  will  reach  at  the  end  of  the 

*MIV  C<The^ Pourtlus"!  Scale  of  Artificial  Tangents,  having  the  Radius  (or  Tangent  of 
4.c  deg )  in  the  middle  of  the  Scale,  juft  again!!  90  deg.  of  the  Sims ,  and  is  continued 
upwards  beyond  45  deg.  to  the  end  of  the  Ruler,  where  it  terminates  at  84  degrees. 
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' — Thefe  two  laft  DeMe  Series  ("for  fo  I  (hall  hereafter  call  them )  of  Sint,  and  Tan. 
arc  alfo  to  be  n(cd  with  the  forementioned  Double  Scale  of  logarithm,  (or  N„m. 
bets)  and  therefore,  it  wdre  bed  to  place  it  between  the  Double, .and  the  Single  Seal,, 
of  Sms  and  Tavern,,  as  in  the  Figure  of  the  Rultr  it  is.  Til  tie  Double  Seals,  will  be 
of  excellent  Ulc  in  Trigonometrical  Calculation,  when  Angle,  or  Srie,  do  exceed  90  de. 
of  Sines,  or45  dcgrecsof  as  will  appear  mtheCa/rj  following. 

And  thus  much  for  the  Defcript.on  and  D.lpofal  of  the  Scale,  upon  the  Ruler,  I 
fliall  now  proceed  to  Ihcw  the  Ufes  of  thefe  Scales ,  in  the  Solution  of  Triangles  both 
Plain  and  Spherical. 

jidvertifement. 

In  the  Solution  of  Plain  and  Spherical  Triangles  by  the  Proportional  Scales ;  it  will  be 
ncceflarv  to  uie  fometimes  the  Single  Scale  of  Sines ,  and  fometimos  the  Double  Scale ; 
but  always  the  Double  Scales  of  Tangents  and  Logarithms.  And  to  know  when  to  u(o 
one,  and  when  the  other,  obferve  the  following  Rules. 

I.  If  your  Proportion  be  in  Sines  alone,  or  in  Sines  and  LoIa-TSl„^ie  \ 

rithms  jointly  life  the  .  ,  ,  ,  £  >  Scales. 

II.  If  your  Proportion  be  in  Sines  and  Tangents  jointly,  always 

uie  the  ^ 

SECT.  I. 

Of  Right  Angled  Plain  Triangle:?. 

The  Triangle  which  I  fliall  make  ufe  of  in  the  rcfolving  of  the  fevcral  Cafes  belong¬ 
ing  to  Right  angled  Plain  Triangles ,  (hall  be  the  fame,  which  I  made  ufe  of  in  Geome- 
trical  Trigonometry  noted  with  CAB  Fig*  I. 

In  which  Triangle  tarts , 

A  B  The  Bafe  J  .  V  8o?  c  **  r 

C  A  The  Perpendicular  >  contains  <  1 ;  5  >ot  any  Meajurei 

OB  The  Hypotenufe  Y  J 

And,  *■"  "V 

A  The  Right  Angle  ?  ^9°  00 

C  The  Angle  at  the  Perpendicular >  contains  cf**  07 

B  Th&  Angle  at  the  Baje  }  5? 

Case  I.  The  Bafc  A  B,  and  Perpendicular  C  A,  given,  to  find  the  An¬ 
gles  at  B  and  G. 

The  Proportion  is, 

Log.  AB  :  Log.  CA  *•  :  R  •  , 

180  i*S  45  d.  ?6d.5* 

Extend  the  Compares  from  180  downwards  to  1*5,  ^pon  the  Log.  Scale  J  the 
fame  extent  will  reach  from  45  degrees  downwards,  upon  the  Scale  oi  Tangents,  to 
36  d  j  ,  m?  for  the  Angle  at  B,  and  aTfo  to  **  d.  7  mm.  (its  Complement)  for  the  An¬ 
gle  at  G. 

Case  II.  The  Hypotenufe  C  B,  and  the  Bafe  A  B  given,  to  find  the  An¬ 
gles  B  and  C. 


•of  any  Meafurti 


Log.  AB 

180 


The  Proportion  is, 

"  Log.  BC  :  Log:  B  A  : :  R  :  'C 
180  9®  d*  5?d.  7 

Extend  the  Compares  from  «J  downwards  to  .80  the  fame  ext® twdl  reach 
from  the  90  downwards  to  53  d.  7  m.  for  the  Angle  at  C ,  whole  Complement 

36  d.  5*  m.  is  th s  Angle  at  B. 
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r  F  iiT  The  Bifc  A  B,  the  Angles  C  and  B given,  to  find  the  Terpen- 
C A  _  tlicular  CA. 

The  Proportion  is, 

,C  :  ill  :  :  Log.  A  B  :  Log.  C  A 
53  d.  7*  36 d.  53*  iHd  i*5 

The  extent  of  the  Compares  from  the  Sim  of  5  3  d.  7  m.  downwards  to  36  d.  53  m. 
will  reach  from  the  Log.  of  180  downwards  to  135,  for  the  Perpendicular  G  A. 

Case  IV.  The  Hypotenufe  C  B,  and  the  Angles  C  and  B  given,  to  find 
the  Perpendicular. 

The  Proportion  is, 

R  :  /  B  :  *•  Log.  BC  :  Log.  CA 

90  d.  36  d.  53*  118  i*5 

Extend  the  Compares  from  the  Sine  of  90  downwards  to  the  Sine  of  *6  d.  5*  m. 
the  fame  extent  will  reach  from  the  Log.  of  128  downwards  to  135,  the  length  ot 
the  Perpendicular  C  A. 

Case  V.  The  Bafc  AB,  and  the  Perpendicular  A  C  given,  to  find  the 
Hypotenufe. 

The  Proportions  are, 

( 1 )  Log.  BA  :  Log.  C  B  :  :  /  R  •  t  C 

180  228  45  d.  5*  A  7* 

(l)  j  B  :  R  :  :  Log.  C  A  :  Log.  CB 

36  d.  53*  90  135 

,  FAtcnd  the  Con, pads  from  the  Log.  of  180  upwards  to  «8  the  (Time  extent 
will  reach  from  the  Tangent  of  45  d.  (on  the  double  Scale)  upwards  to  the  Tangent 

°f  ”tIb  cxtcll'to^hc'cnnipalfcs  from  the  S/m  of  ?6d.  jam.  upwards  to  90  deg. 
will  ! each  from  the  Log.  of  1  upwards  to  118,  the  Hgpotenuje  BC. 

Case  VI.  The  Hypotenufe  C  B,  and  the  Bafe  A  B  given ,  to  find  the 
Perpendicular  CA. 

The  Proportions  are, 

fi)  Log.  CB  :  Log.  AB  ::  R  :  J  c.  , 

C  '  228  180  9<>d.  5*d.7 

R  ;  fB  ::  Log.  CB  :  Log.CA. 

90 d.  36  d.  53  118  1*5 

i  Extend  the  Compaflcs  from  218  downwards  to  180 ,  the  fame  extent  will  reach 
from  oo  deg.  downwards  to  5  3  d.  7  m.  the  quantity  of  the  Angle  at  C. 

a  The  extent  from  90  downwards  to  the  Sine  36  d.  53  m.  will  reach  from  218 
downwards  to  the  Log.  of  135,  Perpendicular  C  A. 

Case  VII.  The  Bafc  A  B,  and  the  Angles  C  and  B,  given ,  to  find  the 
Hypotenufe  C  B. 

The  Proportion  is, 

,C  R  Log.  AB  :  Log.  CB 

53  d.  7'  90  d.  180  118 

The  extent  of  the  Compafles  from  the  Smof^J  ">•  upwards  to  9®<h>- 
reach  from  180  upwards  to  n8,  the  Log.  of  C  B,  tho  Hjpoitnujc. 
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SECT.  II. 

Of  Oblique  Angled  Plain  Triangles. 

Fir  II.  The  Triangle,  which  I  Hull  make  ufe  of  in  the  Solution  of  Oblige  Angled  Plain 
Triangles,  (hall  be  the  Triangle  CDBi  In  which 
Parts  ; 

DB  the  Baft  ?  \W>1 

C  B  the  longer  Side  V  contains  ^271  >  Of  any  Meafure. 

D C  the  fliortcr  Side  \  c  100  j 

And  deg.  min. 

G  the  Obtufe  Angle  "7  km - 00 

D?  1  .  /  P  contains  <  43 - 20 

JJ^th g  *  Acute  Angles  £  £  I4 - 4o 

In  the  Solution  of  which  Oblique  Triangle ,  l  call  the  Iongcft  Side  (always)  the 
Bafc ;  and  the  other  two  I  call  the  Sides  (or  Legs,)  without  any  other  appellation  or 
diftinftion  of  Bafe  or  Perpendicular . 

Case  I.  The  Bafe  B  D,  the  Side  C  B,  and  the  Angle  at  D,  ( oppofue  to 
the  Side  CD)  being  given,  to  find  the  Angle  at  C,  eppojite  to  the 
Bafe  B  D. 

The  Proportion  is. 

Log.  B  C  :  sD  : :  Log.  BD  :  iC 
271  43  d.  ao'  335  1x2, 

Extend  the  Compafles  from  the  Log.  of  171  to  the  Log.  of  335  ,  the  fame  ex¬ 
tent  will  reach  from  the  Sine  of  43  deg.  10  min.  (  upon  the  Double  Scale  oj  Sines ) 
to  58  deg.  whole  Complement  to  180  deg.  is  ill  deg.  for  the  Angle  at  C. 

Case  II.  The  Bafe  BD,  the  Side  DC,  with  the  Angle  D  (comprehended 
between  them)  being  given,  to  find  the  other  two  Angles  B  and  C. 

To  refolve  this  Cafe ,  you  muff  firft  get  the  Summ  and  the  Difference  of  the  two 
given  Sides ,  and  alfo  the  half  Summ  of  the  two  unknown  Angles ,  at  B  and  C, 
in  this  manner : 

The  two  given  Sides  are,  --100 

Their  Sunyn  4}$ 

Their  Difference  235 
Their  half  Difference  117.5: 

The  Angle  given  is  D-  —  4;  d.  10  m. 

Which  fubtra&cd  from  180  .  00111. 

Leaves  136  .40  m. 

Which  is  the  Summ  of  the  two  Angles  at  C  and  B, 

The  half  whereof  is,  68  .  20  m. 

Being  thus  prepared, 

The  Proportion  is. 

Log  CD  and  DB  :  Log.  differ.  ::  f£CandB  :  f  *  Dif.  C  and  B. 
4;5  23  J  68  d.  20  m.  5?<W°' 

Extend  the  Compafles  from  415  (  the  Sum  of  the  Sid, s)  downwards  to  tu 
("the  Difference  of  the  Side, ,)  the  time  extent  w  II  reach  (upon  the  double  Scale  ot 
Tangents )  from  the  Tangent  of  68  d.  20  m.  (the  half  Summ  of  the  Angles  C  and  ) 
downwards  to  the  Tangent  of  5  3  de.  40  m.  ,  _  .  ,  . 

This  53  d.  40  m.  being  added  to  68  d.  20  m.  gives  111  d.  for  the  greater  Angle  a 
C  ;  and  being  fubtra&ea  therefrom,  leaves  14  d.  40  m.  for  the  Idler  Angle  at  d. 

Cafe 
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Case  III.  The  three  Sides  B  D,  DC,  and  B  C  being  given,  to  find  any 
of  the  Angles,  viz.  B. 

For  the  Solution  of  this  Cafe  you  muff:  get  the  Sumnf,  and  the  Difference  of  the 
two  Sides ,  containing  the  Obtufe  Angle  j  Thus, 

KC  D  J  kioo 
The  Side  C  y  is  c 

cues  ent 

Their  Summ  371 

Their  Difference  17 1 

The  Bafe  B  D  is  3 ;  f 
Tlicfc  tilings  thus  found,  the  Proportion  is, 

Log.  B  D  :  Log.  C  D  and  B  C  : :  Differ.  C  D  and  B  C  :  Fourth. 

33?  371  171  180.4 

Extend  the  Compafles  from  335:  upwards,  to  371;  the  fame  extent  will  reach, 
the  fame  way,  from  171,  to  189  4.  This  Fourth  Summ,  being  fubtra&ed  from  the 
Bafe  BD,  335,  will  leave  145-6  ;  the’ half  whereof  is  71.8 :  And  that  is  the  length 
of  the  Bafe  from  D  to  E  ;  in  which  Point,  a  Perpendicular  let  fall  from  the  Obtufe  Angle 
at  C,  will  fall :  And  fo  the  Obtufe  angled  Triangle  BCD,  will  be  reduced  into  two 
Right  angled  Triangles  C  E  D,  and  C  B  E  j  and  any  of  the  Parts  (Sides,  or  Angles) 
of  any  of  them  may  be  found,  by  the  rcfpc&ive  Cafes  of  Right  angled  Plain  Triangles, 
as  in  the  Firft  Sc&ion  hereof. 

C  A  I  E  IV.  The  three  Angles  B,  C,  and  D,  being  given,  to  find  any 
of  the  Sides. 

For  the  Solving  of  this  Cafe,  no  abfolule  Proportion  can  be  preferibed ;  for  the 
Sides  themfelves  cannot  abfolutely  be  found ;  but  their  Proportion  one  to  another 
may  be  obtained :  For  the  Three  Angles  of  one  Triangle ,  may  be  equal  to  the  Three 
Angles  of  another  Triangle ;  although  their  Sides  be  altogether  unequal. 

Case  V.  Two  Sides  BC,  and  CD;  with  the  Angle  at  C,  contained  be¬ 
tween  them ,  being  given,  to  find  the  Bafe  B  D ;  oppofite  to  the  given 
*  Angle  at  C. 

By  the  two  foregoing  Cafes,  you  muftHnd  the  two  Angles  at  B  and  D;  then 
make  choice  of  one  of  the  containing  Sides  (as  C  D)  to  work  by  ;  And  then, 

The  Proportion  is, 

s  B  '•  h  C  to  1 80  : ;  Log.  C  D  :  Log.  B  D. 

iqd.  40'  58  d.  loo  33$ 

Extend  the  Compafles,  from  the  Sine  of  14  de.  40  min.  upwards  to  58  de.  the 
fame  extent  will  reach  from  the  Log.  of  100,  the  fame  way ;  to  335,  for  the 
Bafe  BD. 


Xxx  j 


chap: 


1 


Cu&sus  Mathematicus. 


Book  V. 


CHAP.  II. 

The  Solution  of  Spherical  Triangles ;  By  the  Scales 
of  Artificial  Sines  and  Tangents. 

s  e  c  T.  i. 

Of  Right  Angled  Spherical  Triangles. 

Ft*  JV.  TN  the  Solution  of  the  X  Cafes  of  Right  angled  Spherical  Triangles ,  by  the  Pro- 
X  portional  Lines  t  I  {hall  make  ufe  of  the  Triangle  BAG,  Right  angled  at  A :  The 
quantity  of  the  Sides  and  Angles  whereof,  with  their  Complements ,  are  here  exhi¬ 
bited:  viz,, 

i.  For  the  Sides. 

de.  m.  1  de.  m. 

The  Hypotenufe  C  B  ■  -  ■ —  go  .  oo  I  60  .  oo 

The  Bafe  BA - - -  17  .  54  ;  61  .  06 

The  Perpendicular  C  A - n  •  50  I  78  .  go 

1.  For. the  Angles. 

The  Angle  at  the  Bafe  B - ig  .30  66  .  go 

T\\Q  Angle  at  thoPerpendicular  C  69  .  11  i  10  .  58 

CASE  I.  The  Hypotenufe  B  C,  and  the  Angle  at  the  Bafe  B,  given ,  to 
find  the  Perpendicular  C  A. 

The  Proportion  is, 

R  :  jBC  ::  s  B  :  iCA 

90 d.  god.  lgd.  go*  1  id.  go' 

Extend  the  Compafles  from  the  Sine  of  90  d.  ('in  the  Single  Scale)  downwards  to 
go  deg.  the  fame  extent  will  reach  (the  lame  way)  from  ig  d.  go  m.  to  11  d.  go  m. 
the  Perpendscsslar. 

Case  If.  The  Hypotenufe  C  A,  and  Perpendicular  C  A  given,  to 
find  the  Bafe  B  A. 

The  Jfoportion  is, 

</  CA  :  R  ::  n  CB  '  :  c/  BA 
78  d.  go'  90 d.  60  d.  61  d.  6' 

Extend  the  Compafles,  from  the  Sine  of  18  d.  go  m.  up  to  90  deg.  the  fame  ex¬ 
tent  will  reach  from  60  deg.  upwards  to  62  deg.  6  m.  who [e  Complement  17  de.  54  m. 
is  the  Bafe  B  A.  — —  Or,  tne  extent  of  the  Compafles  from  78  d.  go  m.  downwards 
to  60  de.  will  reach  from  90  de.  down  to  6i  de.  6  min.  for  the  Complement  of  the 
Bafe  BA. 

Case  III.  The  Angles  at  the  Bafe  and  Perpendicular  B  and  C,  given, 
to  find  the  Perpendicular  C  A. 

The  Proportion  is, 

s  C  :  n  B  *•  :  R  :  n  CA 

69d.11'  66d.go'  90  d.  79d.  go' 

f  The  extent  of  the  Compafles  from  69  d.  n  m.  down  to  66  de.  go  m.  will  reach 
froSi  90  de.  down  to  79  d.  go  m.  whofe  Complement  is  1 1  de.  go  m.  for  the  Perpen¬ 
dicular  C  A : - Or,  the  extent  from  69  d.  g6  m.  up  to  90  d.  will  reach  from  66  d. 

30  m.  up  to  79  de.  go  m.  as  before. 

Cafe 
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i;iit  IV.  The  Hale  BA,  and  the  Angle  at  the  Bate  B.  Icing  given, 
to  find  the  Perpendicular  CA. 

The  Propoition  is, 

r  ;  /BA  :  :  r  B  :  t  CA 

00  d.  17  d.  54*  igd.  go'  1 1  d.  go 

The  extent  of  the  Compafles,  from  the  Sine  of  90  (upon  the  double  Scale)  down 
reach  %poA  chc  T*v*  Seal,)  from  a;  de.  join,  downward, 
to  1 1  tic.  go  m.  for  the  Perpendicular  C  A. 

C  a  s  E  V.  The  Perpendicular  C  A,  and  the  Angle  at  the  Bafe  B,  given, 
to  find  the  Bafe,  B  A. 

The  Proportion  is, 

,  li  ;  t  C  A  ••  R  1  *  0  A  , 

wi;r:Schf ^  ^  aiw:r;o 

17  d.  54  m.  for  the  Bafe  B  A. 

Ca  s  E  VI.  The  Hypotenufe  CB.  and  Angle  at  the  Perpendicular  C  . 
given,  to  find  the  Perpendicular  G  A. 

The  Proportion  is, 

r  ;  c<C  ::  <BC  :  'CA, 

qod  lod.  i+’  ;od.  o'  nd.  ?o 

!o  * s  Tai'n,  of  u  de.  ;o  in.  for  the  V erfmhenlar.  C  A. 

r  4  .  F  VII  The  Angles  at  the  Bafe  and  Perpendicular  B  and  C,  given, 
c  a  s  e  V 11.  the  Hypotenufe  C  B. 

The  Proportion  is, 

,C  :  ciB  ::  R^  : 

wilT'reach 

of  60  deg.  Whofe  Cmfhn.cn,  jodeg.  is  the  Bjfotennfc  CB. 

Case  VIII.  T he  Bafe  B  A,  and  Perpendicular  C  A,  given,  to  find 
the  Hypotenufe  B  C. 

The  Propoition  is, 

R  :  c  /  B  A  : :  c  5  ^A  :  °  d 

for  the  Complement  of  the  Hypotenufe  uB  go  a. 

Case  IX.  The  Perpendicular  C  A,  and  the  Angle  »t  the  Bafe  B,  given, 
to  find  the  Hypotenufe  BC. 

The  Proportion  is, 

iB  :  R  -  'CA  :  ',Ca  • 

»ji,o*  9°d.  n  d.  jo  ioi.o. 

Extend 
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‘  i^T,d  the  Co m piiflcs  from  the  Shu  of  t,  d.  ?o  m.  upto9o  ;  the  lame  extent  will 

reach  the  fame  way  from  nil"  m.  to  ;o  d.  for  the  lftp otemft  B  C. 

Case  X.  Tie  Bafe  B  A,  and  Angle  at  the  Bafe  B,  givm,  to  find 
the  Hypotenufe  B  C. 

The  Proportion  Is, 

R  :  ciB  ::  cf  BA  :  ct  BC 
9o  d.  66  d.  30  m.  61  d.  6'  6od.  o 

Extend  the  Compafles  from  the  Sine  of  90  dc.  to  the  Sim  of  66  de.  30  m.  the  fame 
extent  will  reach  from  the  Tangent  of  61  de.  6  m.  the  fame  way,  to  the  T mgent  of  60  d. 
wliof q  Complement  30  d.  is  the  Hypotenufe  B  C. 

Case  XI.  Perpendicular  GA,  and  the  Angles/  the  Perpendicular  C, 
given,  to  find  the  Angle  at  the  Bafe  B. 

^  The  Proportion  is, 

R  :  'C  <'CA  •  f/.B  , 

90  d.  69d.11  78  d.  30  66d.  ;o' 

The  extent  of  the  Compafles,  from  the  Sine  of  90  de.  (upon  the  Angle  Scale)  down¬ 
wards  to  69  de.  ii  m.  will  reach  from  78  d.  30  m.  to  66  d.  30  m.  whole  Complement 
1;  d.  30  m.  is  the  Angle  at  the  Bafe  B, 

Case  XII.  The  Perpendicular  CA,  and  the  Angle  at  the  Bafe  B,  given, 
to  find  the  Angle  at  the  Perpendicular  C. 

The  Proportion  is, 

C  S  C  A  :  cj  R  ;;  R  : 

78  d.  30'  66  d.;or  9°  d. 

Extend  the  Compafles  upon  the  Angle  Scale,  from  the  Sine  of  78  d.  ?o  m.  to  66  d. 
;o  m.  the  fame  extent  will  reach  from  the  Sim  of  90  d.  to  the  Sim  of  69  d.  11  m.  for 
the  Angle  at  the  Perpendicular  C. 

Case  XIII.  The  Hypotenufe  BC,  and  the  Perpendicular  CA,  given , 
to  find  the  Angle  at  the  Bafe  B. 

The  Proportion  is, 

j  BC  :  R  *•:  1 

30  d.  90  d.  11  d.  30  m.  13  d.  30 

The  extent  of  the  Compafles  from  the  Sine  of  30  de.  up  to  90  de.  will  reach  from 
1 1  de.  30  m.  up  to  13  de.  30  m.  for  the  Angle  at  the  Bafe  B. 

Case  XIV.  The  Bafo  B  A,  and  Perpendicular  C  A,  given,  to  find  the 
Angle  at  the  Bafe  B. 

The  Proportion  is, 

.BA  :  R  ::  »CA  s  '&  , 

17  d.  54  9°d>  1  id.  30  13  d.  30 

Extend  the  Compafles  from  the  Sim  of  17  de.  54  m.  up  to  90  d.  the  fame  extent 
will  reach  from  the  Tangent  of  1 1  d.  30  m.  up  to  13  d.  30  m.  for  the  Angle  at  B. 

Case  XV.  The  Hypotenufe  B  C,  and  Perpendicular  C  A,  given,  to  find 
A  the  Angle  at  the  Perpendicular  C. 

The  Proportion  is, 

r  BC  :  t  G  A  ;  .  R  *.  "c 
,  ,0d.o-  Iid.yo-  9°d:  1014  Extend 


0pf%lG0K0MET%r. 

Extend  the  Compafles  from  the  Tangent  of  ;o  de.  down  to  the  Tangent  of  1 1  de. 

20  m.  the  fame  extent  will  reach  from  the  Sim  of  90  deg.  totheS/we  or  10  d.  14  m. 
whofe  Complement  69  d.  36  m.  is  the  Angle  at  the  Perpendicular. 

Case  XVI.  The  Hypotenufe  B  C,  and  Angle  at  the  Perpendicular  C, 
given,  to  find  the  Angle  at  the  Bafe  B. 

The  Proportion  is, 

R  :  nCB  ::  t  C  :  ctK 

90  d.  60  d.  69d.11'  66  d.  30 

Extend  the  Compafles  from  the  Sine  of  90  d.  down  to  60  d.  the  fame  extent  will 
reach  from  the  Tangent  of  69  d.  el  m.  to  the  Tangm  of  66  d.  ,0  m.  Whole  Com}!,- 
went  is  13  d.  3  m.  for  the  Angle  at  B. 

SECT.  II. 

Of  Oblique  angled  Spherical  Triangles. 

TN  the  Solution  of  the  XII  Cafe,  of  Oblique  angled  S clerical  Tr'“‘M‘‘\V] 'eJA- 
l  l  Hull  make  t,(e  of  the  Triangle  Z  PS,  Oblate  angled  at  t,  whole  Stde,  and  An 
glet,  with  their  Complements ,  are  as  is  here  exhibited  ;  viz,. 

De;  M.  De;  M. 

CZP  38  30“)  Pl  *° 

The  Side  <ZS  40  00/  y°  00 

P  70  oovWhofe  Com -  Jio  00 

iZ  130  o8f  flement  is  Vt-9  S1 

The^/«JS  V;  ^  hill 

The  Angle  J  i>  x  R  —  64  a  9  f  wh0(e  iS  ^  V 

The  Perpendicular  Z  R  i8-59^  M  D#  M. 

The  Segment,  of  the  Baft  {H  ”  '.  Complement 

c  A  s  e  r.  Two  Sides  Z  P,  ZS,  and  the  Angle  S,  oppofite  to  the  Side  Z  P, 
given,  ,0  find  the  Angle  P,  oppofite  to  the  other  Stde  /s  S. 

The  Proportion  is, 

s  7,  p  :  j  S  : :  * 8  Z  •*  *  P 

28  d.  30'  30  d.  14  4°d*  Jid.  U 

rvfpn,\  the  Compafles  from  the  Sine  of  38  d.  30  m.  to  the  Sine  of  30  d.  14  ra. 
the  lame  e«  w.ll  reaeh  (the  lame  way)  from  40  d.  to  J.  d.  ,1  tn.  for  the  Angle 
at  1>. 

c  A  s  E  II.  Two  Angles  Z  and  P,  with  the  Side  S  P,  oppofite  to  Z,  given, 
,0  find  the  Side  S  Z,  oppofite  to  the  Angle  at  P. 

The  Proportion  is, 

. Z  :  . s  P  : :  '  P  =  '  ^Z  _ 

1  30  d.  8'  7°d.o*  ;id.?i  4°d-oo  _ 

The  extent  of  the  Compafo  from  the  Sin,  of  49  de.  ft  m  (the  Complement  of 
,  -Id  xTtho  Angle  at  Z,  to  .8od.)  to  70  d.  will  reach  the  lame  way,  from  ?■  d. 

lowing  Direthons:  It  The 


Cur  sqs  Mathematicu 


Book  V. 


i.  The  Perpendicular  nuift  be  let  fall  from  an  unknown  Angle ,  upon  a  S*/c  oppo- 
fite  thereunto  ;  extended  if  need  require, 

a.  By  the  Perpendicular  Z  R,  lb  let  fall,  the  0%«e  Triangle  ZSP  is  re- 

clucctl  into  two  70^/jt  angled  Triangles  L  R  S,  ami  ZR  P,  both  Right  angled  at  R. 

%.  This  Perpendicular  falls  fometuncs  Within ,  ami  lonictimcs  Without  the  Oblique 
Triangle  :  1’nr,  r  , 

4,  When  both  the  Angles  at  the  ends  of  that  Side  upon  which  the  Perpendicular  is 
to  fall,  are  cither  both  Acute ,  or  both  Obtufe,  the  Perpendicular  falls  Within  the  Trian¬ 
gle:  As  in  our  Triangle,  the  Perpendicular  falls  upon  the  Side  S  P,  whole  Angles  at  S 
and  P  arc  both  Acute.'-* — •  But :  when  one  of  the  Angles  is  Acute ,  and  the  other  Oh 
tufe,  the  perpendicular  will  fall  Without  the  Triangle  upon  a  Side  extended. 

f.  That  Side  mufl:  be  always  called  the  Bafe  upon  which  the  Perpendicular  falls. 

Thefe  things  premifed,  I  proceed  to 

CASE  III.  7'wo  Sides  S  Z  and  S  P,  1  vith  the  Angle  S  contained  between 
them,  given ,  to  find  the  oppofite  Angle  at  P. 

Ill  this  Cafe,  the  Ilafe  is  that  given  Side  which  is  adjacent  to  the  Angle  fought, 
namely  SP. 

The  Proportions  are, 

(1)  R  :  c  s  S  :  :  t  Z  S  :  t  S  R 

90  d.  59  d.  ;6'  40  d.  o'  3fd.  54' 

(l)  iSR  :  ;RP  ::  fS  :  t  P 

; 5  d.  54'  34  d.  6'  30  d.  14’  :  ;  1  o. 

(1)  Extend  the  Compafles  from  the  Sine  of  90  de.  to  the  Sine  of  y9d.  56  m.  the 
fame  extent  will  reach  from  the  Tangent  of  40  deg.  to  the  'Tangent  of  35  deg.  54111. 
for  S  R. 

(l)  Extend  the  Compafles  from  the  Sine  of  3$  d.  54  m.  to  34  deg.  6  m.  the  fame 
extent  will  roach  from  the  langem  of  30  deg.  14  uu  to  the  Tangent  of  511  d.  32  m. 
for  the  Angle  at  P. 

Case  IV.  Two  Sides  Z  P  and  P  S,  with  the  Angle  at  P,  included  between 
them,  given ,  to  find  the  Side  Z  S  oppofite  to  the  given  Angle  at  P. 

In  this  Cafe  the  Baft  is  one  of  the  given  Sides :  And, 

The  Proportions  are, 

(i)R  :  n  P  ::  tZ  P  :  t  PR 

90  d.  58  d.  !»K*  58  d.  50  34  d.  6* 

(iJnPR  :  SR  t:  n  ZP  :  n  ZS 

55  d.  54'  54  d.  6*  fid.  ;o'  fo  d. 

(1)  Extend  the  Compafles  from  the  Sint  of  90  d.  to  the  Sine  of  ^8d.  18  min.  the 
fame  extent  will  reach  from  the  Tangent  of  58  d.  30  m.  to  the  Tangent  of  3  d.  6  m. 

(l)  Extend  the  Compafles  from  the  Sine  of  55  d.  54  m.  to  the  Stne  of  54  d.  6  m. 
the  fame  extent  will  reach  from  the  Sine  of  51  d.  30  m.  to  the  Sine  of  50  d.  whole 
Complement  40  d.  is  the  Side  Z  S. 

Case  V.  Two  Sides  Z  P  and  Z  S,  with  the  Angle  P  contained  between 
them,  given,  to  find  the  Angle  S,  oppofite  to  ZP. 


The  Proportions  are, 

fi)  R  :  csV  ::  rZP  :  fRP 

90  d.  $8d.i8*  $8d.  30  34  d.  6* 

(i)iTR  :  1  SR  ::  t  P  :  t  S 

Ud.6'  35  d.  S4*  ?i  A  ?od.  14 

(0  Extend  the  Compafles  from  the  Sine  of  90  d.  to  the  Sine  58  d.  18  m.  the  fame 
will  reach  from  the  Tangent  of  38  d.  30  m.  to  tne  Tangent  of  34  d.  6  m. 

( 2)  The  extent  of  the  Compalles  from  the  Sine  of  44 d.  6  m.  to  3?  d.  54  m.  will 
reach  from  the  Tangent  of  3  1  d.  32  m.  to  30  d,  24  m.  ior  Angle  at  S. 
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CASE  VI.  Two  Sides  Z  P  out  Z  s,  with  the  Angle  P,  oppofite  to  S  Z, 
given,  to  find  the  Angle  Z,  contained  between  them. 

In  this  Cafe,  the  Bafc  is  always  the  Side  unknown.  And, 

The  Proportions  are, 

(1)  R  :  c  s  ZP  : :  *  P  :  * 

(0  9od.  S'd-ic 

(i\  tZS  :  ‘ZP  ::  “RZ1  :  C,S,ZR 

W  T\  5«d.jy  Md.41'  *4d->< 

^The^ 

^  f  r4NcH  ^aed  eo  6,  a  ,%  na.  che-^/e  R  Z  1>. 
makes  i  30  de.  08  m.  for  the  whole  Angle  S  Z  1 . 

r  A  s  f  VII  Two  Sides  ZS  and  Z  P.  with  the  Angle  S  oppofite  to  ZP, 

C  given,  to  find  the  Side  S  P.  adjacent  to  the  given  Angle  S. 

The  Proportions  are, 

Cl,  R  :  eiS  ::  ‘7.S  :  ‘  S  R  . 

(O  V.zs  :  i :  rA|  : 

(,)  Extend  the  C-Li partis  from  tteW 9=  rt.  t°  5^^  ,,,  throne  extent 

will  reach  from  the  Tangent  of  40  d.  to  the  ‘’"•^Vtolhc  Si»e  of  51  d.  30  in.  the 
(a)  Extend  the  Compartes  from  the  Sn  o 'M°A  »  ™  J.  ,4b.  whofc  Com - 

kJem'u  A6&pJ  whichaliedto  SR  3?  A  54  m-  makes  7od.  for  the  whole 

fSide  SP-  .  ... 

xnri  Two  Annies  S  and  Z,  with  the  Side  S  Z,  comprehended  be. . 
C  A  j  ween^t hem^ being  t*»,  »  H  the  Angle  .7  P,  oppofite  to  the  gnen 

Side  ZS. 

In  tins  Cafe ,  the  Bafe  may  be  either  of  the  unknown  Sides;  And 
The  Proportions  are, 

(,)9V:  50  A  5  loLd  V4d..f 
flV5d.4,-  ;  »£*  iSa.»  eex 

tcntwid^ict  ;!luherl2«  of Hmf  ^  1  . whole 

3f 

52  m.  is  the  Angle  at  P. 

_  IV  Two  Annies  Z  and  P,  with  the  Side  ZP,  comprehended  le- 

CA  H  *  Side  ZS,  oppofite  to  the  given 

Angle  at  P. 

In  this  Cafe,  the  Bafe  is  the  Side  S  P,  which  is  neither  given  nor  fought.  And, 
in  tnis  J  The  pl0p0rtlons  are, 

‘■W  •  ;;a  dif\  q ? 

w‘i“  !  V,*”  “  i"4"' 


(i)  Extend 


Gursus  Mathematic  us.  Book  V. 

7i)  Extend  the  Compafles  from  the  Sine  of  90  d.  to  the '.Sine  of  ji  d.  go  ni.  the 
hme  extent  will  reach  from  the  Tangent  of  y  d.  g2  m.  to  the  Tangent  of  15  d.  41  m. 
whofe  Complement  64  d.  19  m.  is  the  Angle  PZ.R. 

Cl  J  Extend  the  Compafles  from  the  5m  of  14  d-  1 1  m.  to  the  Sim  of  if  d.  41  m. 
the  fame  extent  will  reach  from  the  Tangent  of  gH  d.  go  m.  to  the  of  40  deg. 

for  the  Sr»/f  S  2. 


Case  X.  7W  Angles  S  dnd  P,  ivitb  a  Side  oppoftte  to  one  of  them ,  SZ 
facing  given,  to  find  the  third  Angle  Z.  * 

In  this  C<*/*,  the  ifo/e  is  the  Shit  oppofitc  to  the  Angle  fought,  viz.  S  P.  And 
The  Proportions  a're, 

CO  R.  :  os  ZS  .  t  S  :  SZR 

90  d.  <0  d.  o'  ?o  d,  14  14d  *  l 

(i)  c  /  S  :  c  s  P  ::  jSZr  :  *  R  Z  P 

f9*d.  g6'  f8d.i8'  6fd-49  M*  19 

(1)  Extend  the  Compafles  from  the  Sine  of  90  d.  to  the  Sine  of  f  o  d.  the  fame  will 
reach  from  the  Tangent  of  god.  14  m.  to  the  Tangent  of  i4d.  1 1  m.  whole  Complement 
6f  d.  49  m.  is  the  quantity  of  the  Angle  S  Z  R.  ,  f  0  ,  _ 

(1)  Extend  the  Compafles  from  the  Sine  of  59  d.  26  m.  to  the  Siwof  58d.a8m. 
the  fame  will  reach  from  the  Sine  of  6f  d.  4?  hi-  w  ot  ,64 1,1  r9  for  the 

Angle  R  Z  Pj  which  added  to  65  d.  19  m.  the  Angle  SZ  R,  makes  1  god.  8  m.  for 
the  whole  Angle  at  Z. 

Case  XI.  Three  Sides  S  Z,  Z  P  and  S  P >  being  given,  to  find  an  Angle, 
viz.  the  Angle  at  Z. 

In  this  Cafe ,  the  Side  oppofitc  to  the  enquired  Angle  is  the  Bafe;  and  before  the 
Triangle  can  be  refolved,  you  muft, 

Firft,  Add  all  the  three  Sides  together,  and  fo  have  you  the  Summ  of  them. 
Secondly,  Take  half  that  Summ.  ,  ,  ,  r  , 

Thirdly,  Take  the  Difference  between  the  half  Summ  and  the  Side  oppohtc  to  the 
inquired  Angle.  Thus, 

\S  Z  -  —  40 - 00 

The  Side  dZ  P  - go 

ZS  P - 7° - 00 

Their  Summ  148  —  go 


The  half  Summ  74 - 1 5 

The  Difference  between  the  Bafe  S  P  70  d.  and  the  half  Summ  £ — - j  ^ 

74  deg.  15  m.  is  ■ - -  — — -  “■  — ^  * 

Having  made  this  provifion, 

The  Proportions  will  be, 

(OR  :  iSZ  ::  »ZP,  :  s,»e  , 

90  d.  4od.o'  38d.io  1 H*  5  $ 

(i)  Sine  :  s  half  Summ  /Difference  :  Sme  f 
igd.  74d.  15'  4 d-  »S  lod:i7 

(1)  Extend  the  Compafles  from  the  Sme  of  90  d.  to  the  Sme  of  40  d.  the  fame 
extent  will  reach  from  the  Sine  of  g8  d.  go  m.  to  the  Sine  of  ig  d.  gf  m. 

(a)  The  extent  of  the  Compafles  from  the  Stne  of  ig  d.  g  5  m.  to  cJ«|5i»«oF  74  d- 
15  m.  (the  half  Summ)  will  reach  from  the  Sine  of  4d.  15  m.  ( the  Difteienc  ) 
the  Sine  of  rod.  17  m.  „  .  ,  ,  .  .  n 

(g)  Divide  the  Space  (upon  the  Scale  of  Sms) (between  10  deg.  O  imn.  la  t 
found  and  90  deg.  and  the  Compafs  point  will  reft  upon  14  deg.  56  mi  • 
Complement  is  65  deg.  4  min.  and  that  doubled  makes  1  go  deg.  8  mm.  for  th 
quired  Angle  at  Z. 
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Case  XI l.  'J  be  Thr0' Angles  Z,  S,  and  P,  given,  to  find  any  of  the 
other  Sides. 

This  is  but  th.*.  conv.erfe  of"  the  former  Cafe,  and  may  be  refolved  in  the  fame 
manner,  for  it  cither  of  the  Angles  adjacent  to  the  required  Side  be  turned  into  its 
Complement  to  i  Ho  deg.  thole  Angles  will  be  turned  into  Sides ;  and  the  Sides  into 
Angles  ;  and  fo  the  Triangle  may  be  refolved  as  in  the  laft  Cafe. 


INSTRUMENTAL 

TRIGONOMETRY. 


The  Second  WAY. 


By  the  Coekftial  GLOBE. 


Spherical  Triaogfc*  -f  V  refrtJnteJ  l,  il*  Circles  «p,».  mi  th'feg 
pendent  to  the  Globes 5  upon  which  the  Sides  and  Angles  of  all  Sphe¬ 
rical  Triangles  are  naturally  reprefeuted ,  and  moft  expeditionfly  Mca- 
fured. 

IN  the  Solution  of  Spherical  Triangles  by  the  Globe  ;  in  Right  angled  Triangles ,  I 
call  that  Side  which  is  oppofite  to  the  Right  Angle  the  HjpotemJc  ;  and  the  o- 
ther  two  Sides  which  comprehend  the  Right  Angle,  1  call  the  Sides  or  Legs,  without 
anv  diftitnft  denomination  of  Bafe  or  Perpendicular,  as  in  the  othci  ways  or  rclol- 
ving  of  them  I  do,  and  that  for  feveral  reafons  ,  which  will  hereafter  appear  ; 

In  Oblique  Angled  Spherical  Triangles,  I  call  the  Sides  Sides,  and  the  Angles  Angles , 

without  any  other  diftiiwftion.  r 

Ill  the  Solution  of  Right  angled  Spherical  Triangles,  there  are  ufually  16  Cafes, 
which  will  all  be  reduced  to  Five;  for  that  by  the  Globe  three  things  are  at  once 
found  And  in  Oblique  angled  Spherical  Triangles,  there  are  ulual  la  Cafes,  which 
by  the  Globe  will  be  reduced  to  6  ;  the  Globe  aniwenng  two  at  one  Polition. 

In  the  Scheme  or  figure  of  the  Sphere  or  Globe,  it  being  in  an  Oblique  Polition, ,vsz.  Fig.  VI. 
elevated  to  the  Latitude  of  London ,  51  deg.  go  min.  you  have  upon  the  Superficies 
thereof  divers  Spherical  Lines  and  Circles ,  by  the  interferons  whereof  are  conlti- 
tuted  divers  Spherical  Triangles ;  fome  whereof  arc  Right  angled ,  and  others  Oblique 
a,M  ■  Of  which  l  Hull  make  ufe  only  of  Two ;  one  for  the  Five  Cafes  ot  Right  an¬ 
gled  Triangles ,  the  other  for  the  Six  Cafes  of  Oblique  angled  Triangles. 

The  Triangle  which  1  fall  male  ufe  of  for  the  Five  Cafes  of  Right  angled  Tri¬ 
angles,  fall  be  the  Triangle  P  O  ©,  Right  angled  at  O,  and  noted  m  the 
middle  thereof  with  I. 


Yv  v 


in 


Book  V, 


Ciusus  Mathematic  us. 


In  which  Right  angled  Spbcrsc.il  Triangle  PO@, 

r  p  Gi  l)CiUg  tln  Arch  of  the  Brafs  Meridian ,  we  fuppolc  to  be  the  Latitude  of 
I  London,  51  d.  5°  min. 

I  o  (),  hemp,  ,m  Anb  of  the  Horizon,  we  luppole  to  be  the  Amplitude  of  the 
^<1  Sun s  Riling  or  Setting,  from  the  North  part  of  the  Meridian  y/>  d.  40  min. 

I  p  being  the  Arch  of  another  Meridian,  or  Hour  Circle,  (winch  the  Equi- 
H  \mclial  Cofur  e  will  belt  (apply  or  repreientj  we  luppofe  to  be  the  .SWsdiftance 
l  liom  the  l vie,  or  the  Complement  of  lus  Decimation  70  cl.  00  min. 

(o  pc),  is  the  ILur  from  Midnight,  whole  Miafn'c  is  to  lie  reJeoned  upon 
j  the  Iv'itmiL.'i.d,  between  th z  E.qiunodial  ( .olure,  and  the  Bmfs  ghriduui,  and  will 
I  be  6?.  a.  45  m.  or  in  time  4  hours  1  1  in. 

^  1  p  o  (y  js  the  Angle  of  the  .S’ m/s  Pvfuion  at  the  time  ol  the  Queftioii,  whole 
VJ  Men  lire  is  the  . Ircu  of  a  Great  Circle,  compi  cheiided  between  ilia  Comp!, wan 
^  J  of  the  Side  O  O,  on  the  Horizon,  and  the  Compliment  ol  the  Side  O  p,  on  the 
J2  j  Equine  cl  sal  ('dure;  both  thole  Sides  hemp  continued  to  Quadrants,  on  the  on- 
H  tl.tiy  Side  of  the  iira.s  Meridian,  and  will  contain  y6d.  39  mm. 

I  1>Q  0,  is  the  Rigid  .ingle,  whole  Meajure  is  the  deg.  of'  the  Quadrant  (A  yJl- 
I  Ut tide,  contained  between  the  Enjl  or  INpl  points  of  the  Hnizun  aim  the  Zenith, 
l  which  is  ijo  deg. 

The  fevcral  parts  of  the  Triangle  being  thus  declared,  let  us  now  proceed  to  the 
(everal  Cafes,  which  arile  out  of  this,  and  every  Right  angled  Spherical  Triangle. 

S  L  C  T.  I. 


Of  Right  angled  Spherical  Triangles. 


Case  I.  The  two  Sides  (or  Legs)  P  O  y  t  <teg.  30  min.  and  r  O  *y^/. 
40  win.  king  given,  to  find  the  Hypotcnulo  P  o,  and  the  Angles 
oPO,  and  P  o  O. 

S  Feint’  that  the  Side.  P  O  is  an  Arch  of  the  Brafs  Meridian ,  and  contains  51  cleg. 

20  min.  count  thereupon  from  the  Vide,  51  deg.  30  min.  and  bring  thole  de¬ 
grees  to  the  Unison.  Then  the  Side  ®  O  being  an  Arch  of  the  Horizon,  and  con¬ 
tains  56  det*.  40  min.  count  upon  the  Horizon,  from  the  Meridian,  56  deg.  40  nun. 

and  turn  t lie  (Me  about  till  the  Eqmmchal  Crime  do  touch  thole  degrees  of  the  Ho¬ 
rizon;  (o  Hull  you  have  the  true  Triangle  peifectly  doforibod  upon  the  Globe  it  folf : 
I'oi'  from  the  Vole  to  the  Horizon ,  upon  the  .Meridian,  fr  equal.  to  J  O,  horn  the 
I  Lu  zon  to  die  Vole,  upon  the  Colure,  is  equal  to  P  (v ;  And  from  the  Coiure  to  the 
Meridian ,  upon  the  ILrizm  is  equal  to  <•>  O.  Now  (  1.)  P  O,  being  d.  30  m. 
and  OO,  56  deg.  40  min.  the  degrees  of-  the  Coiure  counted  from  the  Pole  to  the 
llorticn,  will  be  found  70  degrees;  for  the  Hypotenuse  P  0,  which  was  required. 
(l.)  For  the  Angle  0  P  O,  count  the  degrees  of  the  Equinoctial  winch  are  contain¬ 
ed  between  the  Coiure  and  the  Brafs  Meridian,  and  you  I  hall  find  them  to  be  62 d. 

45  min.  or  four  hours  eleven  mill,  for  the  quantity  of  the  Angle  o  PO,  (3.)  For 

the  Angle  P  ®  O,  count  the  Complement  of  ©  P  20  degrees  upon  the  Equinoctial  Co- 
lure,  on  the  other  Side  of  the  Meridian  ;  (  fo  fhall  that  Point  be  diftant  from  the 
Point  O  90  d.)  Alfo  count  the  Complement  ol  the  Side  ^  0,j$z.  ??d.  aoni.  141011 
tlve  Horizon,  on  the  other  Side  of  the  Meridian ,  (which  Point  will  be  90  d.  diftant  from 
the  P,.  :t  a,  upon  the  Horizon;)  (o  (lull  the  diftance  between  thole  two  Points,  (liie.t- 
lirred  by  U:  •  Quadrant  of  Altitude ,  or  by  Conipallcs,  )  contain  56  cleg.  39  n1111,  l°l 
the  Angle  P  O  O. 

And  new  by  this  one  Data  you  have  relolved  three  Problms  of  the  Sphere;  for 
you  h.ne  I  on,  id,  4 

Hie  Side  P®,  the  Complement  ofthe.Ws  Declination  70  degrees. 

3  4  |u;  Angle  <  FO,  the  hour  from  Midnight  4  hours  n  minutes. 

1;.  1  he  Angle  P  too,  the  Angle  of  the  Suns  Vvfitm  56  degrees  39  minutes. 
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Case  II.  The  Hypotcnufc  P  0,  70  degrees,  and  the  Side  (or  Leg)  PO, 
51  deg.  30  win.  king  given,  to  find  the  other  Leg,  O  ®,  W/ he  An¬ 
gles  o  P  O,  and.  O  O.  P. 

This  Cafe  difleretli  little  from  the  former;  for  PO  being  an  Arch  of  the  Meri¬ 
dian,  and  containing  y  1  deg.  30  min.  the  Meridian  being  fet  thereto  in  the  Horizon, 
turn  the  Globe  about  till  70  deg.  of  the  Equinoctial  Coiure  do  touch  the  Horizon.  So 
(hall  you  find  the  degrees  of  the  Horizon  intercepted  between  the  Coiure  and  the 
Meridian  to  be  5 6  cl,  40  min.  for  the  Side  O  O.  The  Angles  at  P  and  O,  are  to  be 
found  m  all  refpe&s  by  their  meafures,  as  in  the  former  Cafe. 

And  by  this  one  Data ,  you  have  refolvcd  three  other  Problems  of  the  Sphere ,  for 
by  it  you  have  found, 

f  1.  ®  O.  The  Suns  Amplitude  from  the  North,  56  deg.  40  min. 

Ii.  ©  PO.  The  hour  from  Midnight  6r  deg.  ay  min.  or  4 hours  1  r  min. 

3.  P  ®  O.  The  Angle  of  the  Suns  Pofition ,  56 cleg.  39  min. 

And  if  inftead  of  the  Leg  P  O,  there  had  been  given  the  Leg  0  O,  you 
6.  <  might  have  then  found,  [by  bringing  70  degrees  of  the  Equinoctial  Co- 

lure,  to  meet  witli  y6  d.  40 111.  of  the  Horizon f] 

4.  PO.  The  Latitude  yi  d.  30  min. 
y.  0  PO.  The  hour  from  Midnight,  4 hours  11  min. 

L  6.  P  ®  O.  The  Angle  of  the  Suns  Pofition  56  d.  39  min. 

Case  III.  The  Hypotcnufc  P  ©  ,  70  deg.  and  the  Angle  P  ,  clegs 
45-  min.  king  givenr  to  find  the  two  Legs,  PO  and  ®  O,  and  the 
Angle  P  0  O. 

Count  the  Angle  P,  61  deg.  4?  min.  upon  the  Equinoctial  from  the  Coiure,  and 
bring  that  Point  to  the  lirajs  Meridian ,  and  there  keep  the  Globe  fart:  in  the  Meri¬ 
dian  ;  then  move  the  Brafs  Meridian  upwards  or  downwards  in  the  Horizon,  till 
70  dog.  of  the  Equinoctial  Coiure  do  juftly  touch  the  Horizon,  then  lliall  the  Brafs 
Meridian  reft  in  the  Horizon,  at  yi  deg  30  min.  for  the  Side  PO,  and  the  degrees 
of  the  Horizon  intercepted  between,  the  Equinoctial  Coiure,  and  the  Meridian  will  be 
yo  deg.  40  111111.  for  the  Side  ®  O;  and  the  diftance  between  33  deg.  20  min.  of 
the  Horizon,  and  10  degrees  of  the  Equinoltial  Coiure  Hull  be  56  deg.  30  min.  for 
the  Angle  P  0  O. 

So  that  by  this  (ingle  Data,  there  are  alfo  three  other  Problems  refolvcd,  viz, 
there  is  found, 

f  1.  The  Side  PO,  the  Latitude  yi  deg.  30  min. 

i.  The  Side  ®  O,  the  Amplitude  from  the  North  y6  d.  40  min. 

3.  The  Angle  P  0  O,  the  Angle  of  the  Suns  Pofition. 

And  if  mftead  of  the  Angle  at  P,  the  Angle  at  0  had  been  given,  you 
might  then  have  found,  [  by  counting  10  deg.’  upon  the  Equinoctial 
Coiure,  and  to  that  Point  apply  56  deg.  ^9  nun.  of  the  Quadrant  of 
Altitude,  ( or  a  pair  of  Compaftes  opened  to  that  diflancc ; )  then 
turn  the  Meridian  in  the  Horizon,  and  the  Globe  about  his  Axis,  till 
1  70  cleg,  of  the  Coiure  and  00  deg.  of  the  Quadrant  of  Altitude  do  touch 

the  Horizon  on  either  Side  of  the  Meridian  ;  for  then  will  the  Meridian 
reft  in  the  Horizon,  at  yi  deg.  30  min.  ] 

4.  The  Side  O  O,  the  Amplitude  from  the  North  y6deg.  40  min. 
y.  The  Side  PO,  the  Latitude  51  d.  30m. 

6.  The  Angle  0  P  O,  the  hour  from  Midnight  61  deg.  4y  min. 


Y  y  y  0 


Cafe 
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Cask  IV.  One  Leg  ©O,  56  Jfg-  40  min.  and  one  Angle  P<?  O,  56  d. 
39  m  *.  being  given,  to  find  the  Side  P  O,  the  Hypotenufe  P®,  and 
the  Angle  o  P  P* 

Count  upon  the  Horizon  from  the  Braf i  Meridian  *6  deg.  40  min.  the  given  Side 
(or  Leg)  OO,  alfo  from  the  Braft  Mercian ,  on  the  contrary  AWe  thereof,  count 
21  dee  10  min.  the  Complement  of  ©  O,  to  which  degrees  apply  00  deg  of  the 
.Quadrant  of  Altitude.  Then  move  th$  Braft  Meridian  up  and  down  in  the  Hori¬ 
zon,  till  the  Eqmnothal  Colure  cuts  56  deg.  40  nun.  and  56  deg.  39  min.  of  the 

of  Altitude  do  interfeft  the  C«/*r*.  So  will  the  Brajs  Meridian  reft  m  the 
Horizon  at  <  1  deg.  30  mm.  For  the  Side  P  O,  the  Horizon,  will  cut  the  Eqmmthal 
Colure  in  70  deg.  For  the  Hypotenufe  P  ©,  and  the  degrees  of  th 0  Eaumothal  inter- 
cepted  between  the  Equinothal  Colure,  and  the  Braft  Meridian ,  will  be  62  cl.  4$  m. 
for  the  quantity  of  the  Angle  ©  PO ;  which  was  required. 

And  by  this  Data, ,  there  are  three  Problems  rcfolvcd  ;  for  there  is  found, 

f  1.  The  Side  P  O,  the  Latitude  fi  d.  30  m. 

a  The  Angle  ®  P  O,  the  hour  from  Midnight  62  d.  4$  min. 

X.  The  Side  P  ©,  the  Suds  diftance  from  the  Pole  79  Jcg. 

!  But  if  the  given  Leg  had  been  ©  O,  and  the  given  Angle  0  PO,  [by 
)  counting  the  Angle  P  upon  the  J Equimthal,  and  bunging  that  Point 

1  to  the  Meridian ,  and  moving  the  Meridian  up  and  down  in  the  Hon. 

j  zon,  till  the  Eqmnothal  Colure  did  touch  56  d.  40  min.  of  the  Horizon J 

I  you  ftiould  then  have  found, 

I  4.  The  Hypotenufe  P  ©,  the  Suns  diftance  from  the  Pole  70 deg. 
f.  The  Side  P  O,  the  Latitude  fid.  30  m. 

6.  The  Angle  P  ©  O,  the  Angle  of  the  Suns  Pefition  56  dqg.  39  mm. 

I  Alfo,  if  the  lI)potenufe  P  G,  and  the  Angle  ®  PO,  had  been  given,  [by 
(  counting  the  Angle  ®  P  O  upon  the  Equinothal,  and  bringing  it  to 

the  Meridian,  and  moving  the  Meridian  in  the  Horizon,  till  70  deg. 
]  of  the  Equinothal  Colure  did  touch  the  Horizon J  you  might  then 

7.  The  Side *®  O,  the  Suns  Amplitude  from  the  North  56  deg.  40  mill. 

8.  The  Side  ®  P,  the  Suns  diftance  from  the  Pole  70  d. 

9  The  Antfe  P  ®  O,  the  Angle  of  the  Suns  Po fit  ton  56  d.  39  in. 

And  again,  if  the  given  Side  (or  Leg)  had  been  P  O,  and  the  Angle 
O  ®  P,  [by  letting  the  Braft  Meridian  to  f  1  deg.  30  m.  in  the  Ho¬ 
rizon,  and  turning  the  Body  of  the  Globe  about  till  the  Equimthal 
Colure,  and  the  Horizon  do  make  an  Angle  of  56  d.  39  min.]  you  might 
then  find, 

1  o.  The  Hypotenufe  P  ©,  the  Sun  s  diftance  from  the  Pole  70  deg. 

1 1.  The  Side  ©  O,  the  Sun  s  Amplitude  from  the  North  56  deg.  40  min. 

12.  The  Angle  ©  PO,  the  hour  from  Midnight  62  deg.  45  min. 


Case  V.  The  two  Acute  Angles  o  PO,  6z deg.  45  min.  and  P®  O, 
5 6 deg.  39  min.  being  given,  to  find  the  Side  PO,  P©  and  ®  O. 

Count  the  quantity  of  the  Angle  ©  P  O,  62  deg.  45  min.  upon  the  Equinothal, 
from  the  Equmolltal  Colure,  bringing  thofe  degrees  to  the  Meridian,  and  there  hx 
the  Globe ;  then  move  the  Meridian  upward  or  downward  in  the  Horizon,  till  the 
interfc&ion  of  the  Equimllial  with  the  Horizon  do  make  an  Angle  of  56  cl.  39  m*  bo 
[hall  the  Side  P  O  be  found  to  be  51  d.  30  m.  the  Leg  ©  P  56  d.  40  m.  and  die  Hy- 
potenufe  P  ®  70  deg. 


And 


Part  III. 


Of  TRIGONOMETRY. 


And  from  this  Data,  three  Problems  are  rcfolvcd ;  for  you  have  found, 

C  1.  The  Side  P  O,  the  Latitude  f  1  d.  30  m. 

2)  2.  The  Side  ®  P,  the  Amplitude  from  the  North  f  6  d.  40  nun. 

/  3.  The  Hypotenufe  P  O,  the  Suns  diftance  from  the  Pole  70  deg. 

This  laft  Cafe  may  bell  be  relblved  by  changing  of  the  Anglei  into  Sides,  as  Hull 
be  hereafter  taught.  , 

Theft  are  ibt  Five  Cafe  of  Right  angled  Spherical  Triangles :  And  her e  you  fee  that 
J  in  thu  me  Right  angled  Spherical  Triangle,  by  the  feveral  i  arte  given  m  theft 
Five  Cales,  there  are  Jo  Spherical  Problems  rcfolvcd :  Namely,  1  M<  Firft 
Cafe,  6  b  ‘be  Second  Cafe,  6  by  the  Third  Cafe,  il  by  the  Fourth  Cate,  and 
X  by  the  Fifth  Cafe.  And  fo  many  are  refolvable  in  every  Right  angled  Spherical 
Triangle. 


Of  Oblique  angled  Spherical  Triangles. 

'THE  Triangle,  which  I  (hall  make  ufe  of  for  the  revolving  of  the  Six  Cafe,  Fig.  VI. 
1  of  0I>1,  fee  angled  Sfberical  Triangle,,  (hall  be  the  Oblige  Tr, angle  X  P  E,  Ob - 
tufe  angled  at  Z;  having  l  in  the  middle  of  it. 

In  which  Triangle , 

TZ  P  being  an  Arch  of  the  Braf,  Meridian,  we  will  fcppofe  to  be  the  Complement 
I  of  the  Latitude  of  London,  containing  3b  d.  30  min.  ,  , 

pf  Upinsr  an  Arch  of  a  Meridian  (or  Hour  Circle )  we  will  iuppofc  to  be  the 
<0  J  P  diftance  from  the  Pole,  or  the  Complement  of  the  Suns  Declination  North - 

P  V/Ftemim eAreb  of  an  Aidant  b  (eye  Vertical  Circle)  let  bethe  Complement  of 
[  ’,1,5  Suns,  or  a  Star’s  Altitude,  and  to  contain  47  d.  1 1  min. 

f7  p  E  is  the  hour  from  Noon,  whofe  Meafure  is  to  be  reckoned  upon  the  Earn- 
rZ  ? filial,  between  the  Efimlltal  Colure  and  the  Braf,  Mend, an,  and  will  be 
found  to  be  deg.  or  3  hours  in  time.  , ,  . ,  • 

E  X  P  is  the  Sun's  Azimuth  from  the  North  part  of  the  Meridian  and  is  to 
be  meafured  upon  the  Horizon  between  the  North  part  of  the  Braft  Men - 
dian  and  the  ^Quadrant  of  Altitude,  and  will  be  found  to  be  1 1 5  d.  6  in. 

•J,  7Ep  ’is  the  Angfc  of  the  Sun',  Tofum.K  the  time  of  the  Quclfion  ,  and 
Ik  Z  E„  ’ L  meafured  either  by  turning  of  the  Quadrant  of  Altitude  to  the  con¬ 
trary  Si*  of  the  Meridian,  and  counting  thereupon  the  Complement  of  the 
£  Side  EX  41  deg.  4»  rnm.  and  the  Complement  t/the  Side  Z 1  10  deg.  upon 

H  ,|,e  Colure  f  and  the  diilance  of  thefe  two  Fomi,  (hall  be  the  Meafure  of  the 

IJ  z  E  P,  which  will  be  found  to  contain  j6  deg.  5*  mm.  Oi  ym 
rtnv  turn  the  Triangle ,  and  place  Z  E,  in  the  place  where  before  Z  P 
^placed  ,  and  tin  may  that  Angle  be  meafured  upon  the  Familial 
E  between  the  Colure  and  the  Braf  Meridian,  as  the  Angle  Z  P  C  was. 

The  fevcril  Side,  and  Angle,  of  this  Triangle  being  difeovered,  I  will  now  come 

to  fttew  the  fevc,alf./«  which  will  ante  out  of  this,  and  every  Oblige  Spherical  Tr,- 
angle ;  but  firft  let  me  Ihcw  you, 
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flow  to  esprejs  the  Triangle  upon  the  Globe. 

Elevate  tlic  Pole  of  the  Globe  to  the  Complement  of  any  of  the  Shies  of  the  Tri¬ 
angle,  as  in  this  Example,  to  51  deg.  50  min.  (which  is  the  Complement  of  the  Side 
ZP,)  then  count  the  .We  Z  P  38  deg.  30  min.  from  the  Pole ,  and  thereto  fefew 
the  Quadrant  of  Altitude.  This  done,  count  the  Side  E  P  70  deg.  upon  the  Equt- 
necltal  Colure  from  the  Pole ,  and  the  Side  Z  E  upon  the  Quadrant  cf  Altitude  from 
the  Zenith  downward,  and  fo  move  the  Globe  and  Quadrant  of  Altitude  together, 
till  the  numbers  counted  upon  both  of  them  concur  in  one  Point;  and  fo  Jhall 
you  have  your  Triangle  exaftly  delineated  upon  the  Globe  ;  which  being  done,  i 
proceed  to  (lie  Six  Cafes  of  Oblique  angled  Spherical  Triangles  ,  and  to  (hew  the 
yariety  of  Problems  that  will  naturally  aide  out  of  the  iolving  of  every  inch  Oblique 
Triangle. 

CASE  I.  The  Side  Z  P  38  d.  3  0  m.  The  Side  E  P  70  d.  and  the  Side 
ZE  47  d.  li  m.  king  given ,  to  find  the  Angles. 

Elevate  the  Globe  to  the  51  deg.  30  min.  the  Complement  of  Z  P,  and  count  the 
Side  Z  P,  the  Complement  of  the  Latitude  38  deg.  30  min.  from  P  to  Z,  and  there 
Ei den  the  Quadrant  of  Altitude.  Then  count  the  Side  E  P,  the  Complement  o!  the 
Suns  Declination  70  deg.  upon  the  Colure  from  the  Pole  downwards:  Alfo  count  ike 
Complement  of  the  Suns  Altitude  47  deg.  1 2  min.  The  Side  Z  E,  upon  the  Qua¬ 
drant  of  Altitude  downwards;  and  move  the  Glebe  and  Quadrant  together  till  70  d. 
of  the  Colure,  and  47  d.  12  m.  of  the  Quadrant  do  meet :  So  is  your  Triangle  repre- 
iented  upon  the  Globe, 

Now  to  find  the  feveral  Angles .  (T.)  For  the  Angle  at  Z,  count  the  number 
of  dot-avs  <  f  the  Ihnz,on,  which  are  contained  between  the  North  part  of  the  Me - 
ndiav\  am!  the  Quadrant  of  Altitude;  ami  you  fhall  find  them  10  be  1 1  5  tie.  6m. 
and  tlut  is  the  quantity  of  the  Angle  E  Z  P,  and  is  the  Suns  Azimuth  from  the 
Koith  part  of  the  Meridian.  (1.)  For  the  Angle  Z  P  E,  count  the  number  of  de¬ 
crees  of  the  Eqninochal,  which  arc  contained  between  the  South  part  of  the  Meri¬ 
dian  and  the  Colure ;  which  you  will  find  to  be  45  deg.  and  that  is  the  quantity  of 
the  Angle  Z  P  E,  which  is  the  hour  from  Noon,  namely  Nine  in  the  Morning, 
or  Three  in  the  Afternoon.  (%.)  For  the  Angle  Z  E  P,  (cither  change  the  Tri¬ 
angle  hy  elevating  the  G lobe  anew,  or,)  count  42  deg.  48  min.  the  Complement  of  Z  E, 
upon  the  Quadrant  of  Altitude,  (it  being  brought  to  the  other  Side  of  the  Meridian,) 
and  alfo  count  the  20  deg.  the  Complement  of  E  P,  upon  the  Colure,  (on  the  other 
Side  of  the  Meridian ,)  the  diftance  between  thefc  two  Points,  meafured  by  Com¬ 
pares  or  other  wife,  will  be  found  to  contain  36  deg.  52  min.  equal  to  the  Angle 
7-j  E  P,  which  is  the  Angle  of  the  Suns  or  Star  s  Pofitton  at  the  time  of  the  Que- 
ihon. 

And  thus  by  this  one  Data,  you  have  rcfolvcd  three  Problems :  For  you  have 
found, 

t.  1 .  The  Angle  E Z  P,  the  Suns  Azimuth  1  r 5  d.  6  in. 

3.  di.  The  Angle  Z  P  E,  the  hour  45  d.or  9,  or  3  a  Clock. 

43.  The  Angle  ZEP,  the  Suns  Angle  of  Pofitton  36  d.  52  m. 


Call* 
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Cask  II.  7 he  live  Sides  E  Z  47  deg.  12  min.  ZP  38  deg  zombi,  and 
the  Angle  comprchnukd  between  them  EZP,  l$  d.  6  m.  being  giiek$ 
to  find  the  other  Pails  of  the  Irianglc. 

Count  P  Z  38  des*.  30  min.  (the  Globe  being  elevated  to  the  ( \anphmait  there¬ 
of)  upon  thoViW/a»,  from  P  to  Z;  and  there ‘fix  the  Quadrant  of  Altitude:  Then 
from  the  North  pu  r  of  the  Meridian  upon  the  Horizon,  count  the  quantity  of  the 
/%,'rV  V7  P  1  1 S  if  :f.  6  min.  and  thereto  bring  the  Quadrant  of  Altitude  :  Then 
coui.c  thJ  oVhet  given  Side  E  Z  47  deg.  12  min.  upon  the  Quadrant  of  Altitude 
di'vnw  i:\is  •  and  turn  the  Globe  about  til!  the  Equinoctial  Colure  cut  the  Quadrant 
(f  Altitude  in  47  deg.  12  min.  So  is  your  Triangle  delineated  upon  the  Globe. 

v  ,.v  to  find  rive  feveral  Parts,  (ij  The  degrees  of  the  Colure  contained  bc- 
wc.u  the  Pole  and  the  zyde.-.nt  being  70,  is  the  Side  E  P.  (i.)  'I  he  degrees 
('(  the  / /  r iz- n  lv..,'.vecn  the  Mi ridian  and  Qttadrdnt ,  being  1 1 f  deg.  ('  min.  is  the 
AvA-  1  '/,  P  ami  (  3  )  'Ihe  dilfance  between  the  Complement  of  £  Z,  upon  the 
Qu  ifao:  of  Altitude,  and  the  Compliment  of  K  P  upon  the  Colure  (they  being  both 
continued  to  Q-adcmits,  on  the  other  Side  of  the  Meridian)  will  be  found  36  degrees 
52  minutes,  which  is  the  Angle  Z  E  P. 

Thus  by  this  Data  you  have  found, 

(  I.  E  P,  rrlve  Complement  of  the  Suns  Declination. 

12.  KzV,  The  Sun.-,  Azimuth  horn  the  North. 

/  »■  :>  iLc  Ar  ole  if  the  Suns  or  Star’s  Pofitton.  .. 

v  fii  If  rhe  Side's  Z  P,  P  and  Angle  Z  P  Is,  had  been  given,  there  would 
|  th.  have  been  form  1, 

«.  P  V //,  l  lie  ahglc  of  Pofitton.- 
!  c  T  /  7ir  .,«/./  ofiiie  Suns  Altitude. 

9"1/'  i'v'V  The  Azimuth  from  the  North.  . 

Or  if  the  Sides  Z  E,  P  E,  and  Angle  Z  E  P,  had  been  given,  there  would 
then  h it  found,  .  ,  . 

7.  EZP,  Ihe  Sun  s  Azimuth  from  the  North. 

S  Z  1’  'Fhe  Complement  of  the  Latitude. 

9.  Z  P  E,  'fhe  II  ur  from  Noon. 

Task  III.  The  tiro  Annies  EZP,  17  deg.  6  min.  and  Z  P  E,  45  (L 
with  the  Side  ZP  38  d.  30  nt.  comprehended  between  them,  given,  to 
find  the  other  parts  oj  the  Triangle. 

nilI1  r]v.  Side  ZP,  upon  the  Meridian  from  the  Pole,  and 

1  (  01111  I  tc\v  the  Ouadrant  of  Altitude;  then  count  47  deg.  the  Angle  ZPE,  up* 
thereto  IcicW  tic  y<a  1  the  Colure)  and  bring  thole  45  degree®  to 
on  the  Equinoctial ,  (winim  g  cou,lt  Ur  deg.  d  min.  the  Angle  EZP, 

S  i*!  namely,  t6  d.  5»  mm.  w.llbo  the  Angle  /Ul> 
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Anil  by  this  Data ,  you  have  fou ml, 

fr.  ZE,  The  Complement  of  the  Sun's  Altitude. 
t  k  P,  The  diflance  of  the  Sun  from  the  Pole. 
i  Z  E  P,  The  Angle  of  the  Sun  s  Volition. 

But  if  the  Side  E  P,  anil  the  Angles  ZEP,  and  Z  P  O,  had  been  given, 
there  would  have  been  found, 

4,  E  Z,  The  Complement  of  the  Sun  or  Stars  Altitude. 

EZP,  The  Suns  or  Stars  Azimuth  from  the  North. 

Z  P,  The  Complement  of  the  Latitude. 

And  if  the  Side  ZE,  and  the  Angles  PZE,  and  P  E  Z,  had  been  giver.*, 
you  might  then  find, 

17.  Z  P,  The  Complement  of  the  Latitude. 

I  8.  Z  P  E,  The  Hour  from  Noon. 

[9.  P  E,  The  Complement  of  the  Suns  or  Star  s  Declination. 

Case  IV.  The  two  Sides  Z  P,  38  deg.  30  tnin.  and  E  P,  70  <5 feg.  with 
the  Angle  ZEP,  3  6  deg.  52  min.  being  given,  to  find  the  other  Side 
and  Angles. 

To  refolve  this  Cafe ,  you  may  (if  you  plcafej  revert  the  Triangle ,  by  elevating 
the  Globe  to  20  deg.  the  Complement  of  the  given  Side  P  E,  then  counting  70  d. 
the  Side  E  P,  upon  the  Meridian  from  the  Vole ,  there  ferew  the  Quadrant  of  Alti¬ 
tude.  Then  upon  the  Horizon ,  count  36  deg.  51  min.  the  given  Angle  E,  and  to 
them  bring  the  Quadrant  of  Altitude .  So  have  you  fixed  the  Angle  Z  E  P.  Then 
turn  the  Globe  about,  till  38  deg.  30  mill,  the  other  given  Side  PZ,  do  touch 
the  Quadrant,  which  it  will  do  in  47  deg.  11  min.  for  tho  Sidch.  /i.  And  tor  the 
Angle  P,  tho  degrees  of  the  Equinoctial  between  the  Meridian  and  the  Colure,  viz. 
aA  is  the  Angle  at  P,  and  for  the  Angle  at  Z,  it  may  be  found  by  reverting  of 
the  Triangle  again,  or  by  the  Complements  of  the  Sides  extended  on  tho  other  Side  of 
the  Meridian ,  as  hath  been  before  taught.  Laftly,  for  the  Side  EZ,  you  have  it  up¬ 
on  the  Quadrant  47  deg.  i%  min. 

The  Triangle  being  thus  delineated,  you  have  found  (1 .)  the  Side  EZ  47  d.  12  m. 
(1.)  the  Angle  P,  4f  d.  (3)  the  Angle  EZP,  1 1 5  d.  6  min. 

•  I  thought  good  in  this  place  to  illici  t  this  manner  of  Change,  not  only  for  va¬ 
riety,  but  becaulc  in  this  and  the  next  Cafe  the  Triangle  may  be  more  readily  deli¬ 
neated  upon  the  Globe. 

And  in  this  one  Data  you  have  found, 

f  I.  E  Z,  The  Complement  of  the  Suns  Altitude. 

'  a.  Z  P  E,  The  Hour  from  Noon. 

3.  EZP,  The  Azimuth  of  the  Sun  or  a  Star  from  the  North. 

But  if  the  Sides  Z  P,  and  E  P,  and  the  Angle  E  Z  P,  had  been  given, 
you  would  then  have  found, 

4.  E  Z,  The  Complement  of  the  Sun  s  or  Stars  Altitude. 

f.  ZEP,  The  Angle  of  the  Suns  or  Star’s  Vofitim. 

1  6.  Z  P  E,  The  hour  from  Noon. 

|  And  if  there  had  been  given  E  P,  E  Z,  and  EZ  P,  then  would  have 
been  found, 

7.  Z  P,  The  Complement  of  the  Latitude. 

8.  Z  P  E,  The  Hour  from  Noon. 

9.  ZEP,  The  Angle  of  Pofition.  ,, 

18 1  In  like  manner,  if  P  E,  EZ,  and  Z  P  E,  had  been  given,  you  would 

have  found, 

1*10.  ZP,cThe  Complement  of  the  Latitude. 

11.  EZP,  The  Azimuth  from  the  North. 

11.  Z  E  Pi  The  Angle  of  Pofition. 


Again, 
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Again,  if  there  had  been  given  E  Z,  Z  P,  and  ZPE,  you  might  then 
find,  -  r  . 

13.  PE,  The  Sun  s  diftance  from  the  Pole. 

I  Z  E  P,  The  Angle  of  Pofition. 

1;.  EZP,  The  Azimuth  from  the  North. 

La%,  If  E  Z,  Z  P,  and  the  Angle  ZEP,  had  been  given,  there  would 
have  been  found, 

16.  P  E,  The  Complement  of  the  Suns  or  Star’s  Declination. 

I  17.  ZPE,  The  Hour  from  Noon. 

Li8.  E  Z  P,  The  Azimuth  from  the  North. 


Cask  V.  The  two  Angles  EZP,  n 5  <H'  6  Z.  P  E,  45  deg. 
with  the  Side  P  E,  70  deg.  being  given,  to  find  the  reft  of  the  Tri¬ 
angle. 

Elevate  the  Globe  to  20  deg.  the  Complement  of  the  Side  E  P.  Then  count  the 
given  Side  E  P  70  deg.  upon  the  Meridian ,  from  P  to  Z,  and  there  hx  the  Qua. 
dr  ant.  Then  the  given  Angle  E  P  Z,  being  45  deg.  count  45  degrees  upon  the 
Equinotlial  from  the  Colure,  and  bring  that  Point  under  the  Meridian  :  So  ^ have  you 
conftituted  the  Side  t  P,  and  the E  P  Z-  Now  for  the  Angle  EZP,  you 
mutt  either  revert  the  Triangle  again,  or  find  it  by  th q  Complements  of  th  Q  Sides  ZE, 
and  Z  P,  extended  to  .Qiiadrants  on  the  other  Side  of  the  Meridian ,  which  you  lhall 

find  to  be  in  deg  6  nun.  ,  _  ,  ,  r  ,  , 

The  Triangle  thus  conltimted,  (1.)  For  the  Side  ZP,  the  degrees  of  the  Cohn 
between  the  Pole  and  the  Quadrant  being  28  deg.  30  nun.  is  that  St de.  (iJ  The 
dc  >  ces  of  die  Quadrant  of  Altitude ,  between  the  Zenith  and  the  Colure ,  being 
47* deg  12  mm.  is  the  Side  EZ,  (%.)  The  degrees  of  the  Horizon  between  the 
fundian  and  the  Quadrant  of  Altitude  being  36  deg.  5*  nun.  is  the  quantity  of  the 
Angle  Z  E  P. 

By  which  {ingle  Data,  you  have  found, 

f  1 .  ZP>  The  Complement  of  the  Latitude. 

1.  KZ ,  Fhe  Complement  of  the  Altitude, 

1.  Vj  e'p.  The  Angle  of  Pofition.  .  . 

’  But  if  the  Avgla  E  Z  1>,  ZPE,  and  the  S,di  Z  E,  lwtl  been  given,  then 

might  you  find, 

4.  Z  P,  The  Complement  of  the  Latitude. 

T  P  e/  The  Sun’s  diflance  from  the  Pole. 

1  Z  F  P,  The  Angle  of  Pofition.  .  , 

Or  liid  there  been  given  ZPE,  ZEP,  and  the  S.dc  E  P,  you  might 
from  thence  find, 

7.  7j  P,  The  Complement  of  the  Latitude.  ^ 

g’  1-  j>  The  Complement  of  the  Sim  or  Star  s  Decimation . 

o  1;  Z* P,  The  Suns  Azimuth  from  the  North.  .  , 

And  if  the  Avgla  ZPE,  ZEP.  with  the  Side  Z  P,  had  been  given,  then 
18^  would  have  been  found,  ,  , 

Mo  Z  E,  The  Complement  of  the  Sun s  Altitude. 

11*  p  E,  The  Suns  diflance  from  the  Pole. 

.  ,  r  /  p  The  Sun’s  Azimuth  from  the  North 
I  Bui  if  the  MJ’J  z  E  P,  EZ  P,  and  the  S.dt  Z  P,  had  been  given,  then 
you  might  find,  .  , 

1 2.  Z  E.  Flic  Sun's  dilfance  from  the  Zenith. 

1 4  p  e,,  The  Sun’s  dirtance  from  the  Pole. 

( 1  "Auinartly,0  luITthenT  been  given  the  Angles  Z  E  P,  E  Z  P,  and  the  Side 
|  P  E,  then  might  be  found, 

I  16.  Z  E,  The  Complement  of  the  Sun  s  or  Star  s  Altitude. 

1 7.  Z  P*  The  Complement  of  the  Latitude. 

[18.  ZPE,  The  Hour  from  Noon. 
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C  A  s  E  VI.  The  Three  Angles  E  Z  P,  1 1 5  H . 6  the  Angle  E  P  Z, 
onrhhe  Angle  ZEP,  36  H  5 vumJemg  given,  to  fnd  the 
three  Sides. 

This  Cafe  may  bell  be  refolved  by  turning  the  Angles  of  the  Triangle  into  Sides, 
as  (hall  be  taught  by  and  by  *  and  lb  by  this  Data ,  you  may  hnd, 

c  1.  XE,  The  Complement  of  the  Sun's  Altitude. 

Jt.  Z  P,  The  Complement  of  the  Latitude . 

EP,  The  Complement  of  the  Suns  Declination. 

And  that  have  you  out  of  this  one  Oblique  Spherical  Triangle,  by  the  variety 
that  tbele  Six  Cafes  afford ,  lefs  than  Threefcore  Problems  refolved,  yix,. 
1  ,n  the  Firft  Cafe,  9  in  the  Second  Cafe,  9  m  the  Thud  Cafe,  18  ,» 
the  Fourth  Cafe,  18  in  the  Fifth  Cafe,  and  %  m  the  Sixth  Calc  ;  m  all 
60.  And  fo  many  Varieties  or  Changes  are  there  in  every  Oblique  angled 
Spherical  Triangle.  And  befides  tbefe  Varieties,  this  Triangle  Z  E  P,  is  mt 
peculiar  only  to  the  appellations  that  I  have  here  given  them ,  but  to  other  pisrpo- 
fes  alfo.  For , 

This  O bliaue  angled  Triangle  is  not  capable  only  of  refolding  the  forementioned 
Agronomical  Quefliom  ,  but  may  be  applied  to  Geographical  or  Nautical  Qutjlums 
alfo.  For, 

1.  The  Side  Z  P,  may  reprefent  the  Complement  of  the  Latitude  of  that  Town  or 

City  whofe  Zenith  Point  is  Z.  ,  ,  ,  r  r.  . 

».  The  Side  E  Z ,  may  reprefent  the  diftance  between  thole  two  Cities  or 

The  Side  P  E  will  be  the  Complement  of  the  Latitude  of  that  City  or  Toil'* 

3t  j!  The  Angle  E  P  Z,  is  the  DifFerence  of  Longitude  between  the  two  places  E 

ai\.  The  Angle  PZE,  the  Point  of  the  Compaft  leading  from  Z  to  E. 

6.  The  Angle  P  E  Z,  the  Point  of  the  Compafs  leading  from  E  to  Z. 

And  in  this  Triangle  the  fame  things  being  given,  they  may  be  varied  as  be, 
fore  ,  and  afford  as  many  Questions  in  Geography  or  Navigation  as  m  Agronomy  : 

Na Moreover ,  in  the  fame  Triangle,  if  you  imagine  the  Side  P  Z  to  be  1?  deg. 
;o  min.  the  diftance  of  the  Pole  of  the  World  ,  from  the  Pole  of  the  Eclspttck: 
Then  will, 

1.  The  Side  Z  P,  be  the  diftance  of  the  Pole  of  the  World  from  the  Pole  of  the 

1.  The  Side  P  E  will  be  the  Complement  of  the  Declination  of  a  Star  atE. 

1,  The  Side  Z  E,  will  be  the  Northern  Latitude  of  the  Star  at  E. 

4.  The  Angle  EPZ,  will  be  the  Complement  of  the  Stars  Right  AJcenfien. 

5.  The  Angle  PZE,  is  the  quantity  of  the  Stars  Longitude . 

6.  The  Angle  P  E  Z,  is  the  Angle  of  the  Stars  P  off  ion. 

And  this  way  it  will  afford  60  Varieties  more,  as  is  before  intimated. 


Thcor 
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Theorem.  The  Sides  of  any  Spherical  Triangle,  way  he  turned  into 
Angles;  &  contra,  the  Complement  of  the  Greatejl  Side,  or  Grea- 
tefi  Angle  (to  a  Semicircle)  being  taken  for  the  Greatejl  Side,  or  Grea¬ 
tejl  Angle. 

Demonftratien. 

J^  F.  T  A  B  C,  be  a  Spherical  Triangle  Obtuje  angled  at  B.  And  let 
be  the  Meafure 

G  lS  oF  t,ic  An&  CB  viz,,  of  its  Complement ,  F  B  G,  it  being  the  Angle  of 
the  Triangle. 


CL?  (DE 

,  M  c  is  equal  to  <F  G 

CM  I 


kd;ai.  e  i 

k  1  S  ?MH 


1  are  Quadrants ,  and  ,L  D 
»  their  Common  <L  F 
I  Complement  is  /K  FI* 


Therefore,  The  Sides  of  the  Triangle  KIM,  are  equal  to  the  Angles  of  the 
Triangle  ABC,  taking  for  the  Greatcft  Angle  ABC,  the  Complement  thereof 

F  I^niay  alfo  be  demonflrated,  that  the  Sides  of  the  Triangle  A  BC,  are  equal  to 
the  Angles  of  the  T nemgte  K.  I.M,  by  the  converfc  of  the  former.  For, 

^  r  \  B )  CO  1*7  the  Mea-  CM  L  K. 

^<BC>  is  equal  to<F  H>  fare  of  the< L  M  K; 

H  c  A  G  y  cf>  1  j  An&le  cD  h  I.  Of  the  Complement 

of  the  Obtuje  Angle  M  K.  L. 

For, 

^  pt  rG  I  Tare  Quadrants,  andvCD 
A  P<  and  <JO  liC  their  CommonM  O 
B  F?  /CIl  1  Complement  is  ^CF. 

Therefore,  The  Suk,  may  he  turned  into  Angle,, .  and  *e  contrary ;  which  w* 
to  be  den.onltr.itcd.  Am!  by  this  Converlion,  may  the  Fifth  Cafe  of  Right,  and  the 

in  the  addons  of  Srh,r, 

calTn.mgle,,  Chap.  1.  Varagrapl,  7,  of  Spherical  Triangles.  Pag. 

„m  a  Perpendicular  is  to  be  let  fall  in  an,  Oblique  Spherical  Triangle, 
thereby  dividing  it  into  two  Right  angled  Triangles. 

-ribs  IV Mem  is  not  of  any  Ufe  in  die  Solution  of  Triangle,  by  the  r‘U’,asf 
1  evident  by  what  hath  been  already  delivered  concerning  the  halving  of  then.  . 
But  for  that  in  Trigonometrical  Calculations ,  there  is  a  necefluy  for  (o  doing,  and  the 
doing  of  it  no  lels  ft, Ificu It  to  conceive  or  imagine  ;  and  leeing  how  naiurally  and 
lively  it  is  reprelented  upon  the  (JMe,  I  will  therefore  here  mien  it ;  and  the  Demon- 
Jl  rat  ion  of  it  depends  upon  this  7  heorem. 

If  two  Great  Circles  of  the  Sphere  (ball  pafs  through  eath  others  Poles,  theft  two  Cir¬ 
cles  /hall  cut  each  the  other  at  Right  Angles. 

In  the  Oblique  angled  Triangle  Z  E  P,  before  made  ufe  of,  let  there  he  given, 
(i.)  the  Side  V'L (i.)  The  Side  E  Zvind  ft.)  The  Angle  EPZ,  and  I«« 
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\ - ’  /•  .  |  ,1...  Sale  1>  1;  Tins  Problem  is  dofliiSS  by  die  ir  lubes  ,  by  the 

be  ic<iU;^  fci,  without  the  help  of  any  Perpendicular ^  bur  in 

Cil’dmn  it  is  'wholly'  necdl.'iry,  ami  thacforc  may  well  delay*  place  ct  a 

i'r„W,»  ju!«.  dofedbcel  upon  thcG/.fc,  let  it  bo  requital  to  let  fall  a  7’.r. 

V  ;  7  / tiv.  Amle  Z  noon  the  .We  L  P  :  'l  he  Mtajure  ot  the  (.w»  An- 

ol’ev'b-Mg  upon  the^ Equinoctial,  lee  upon  the  Globe  where  the  Wt*  PL  f being 
rJh  n,t  the  Fmmochal ,  ami  hom  that  JW  count  90  degrees  upon  the 
exteml  h)  c  s  h  ^  thc  Vc(e  of  the  Circle  (l>  F.)  (For  the  Ms  of 

la  f  t  Circles  I«  a  Quadrant,  w  9o  Jig™  MUm  from  Omr  l*«  where- 

fmed  e  %,a,l,M0f  .Jtiiimle  being  fixed  in  4  bring  it  to  this  lorn,  lound  m  the 
ft^  ^aml  then  will  it  cut  the  5«l>  E  P  in  the  W  where  the  Mp** 
iff  fall  Which  will  be  at  K,  .9  degrees  at  mmu.es  diftan  Iron.  I>. 

This  Theorem  is  al(o  Dcmonflratcd  in  the  toremennoned  Chap.  I. 


C  O  N  C  L  U  SION. 

TN  the  foregoing  Vrccepts,  I  have  made  u(e  only  of  two  Triages  for  the  Solu- 
l  turn  of  the  File  Cafes  of  Right  ,  and  the  W  f.-/«  of  Oblige  ana led  Spherscal 
Triangles  •  namely,  of  the  Triangle  POO  lor  Right  angled,  and  Z  LI  tor  Ob- 
1  Yet  in  the  Figure  of  the  Globe  by  the  IntcrledVion  ot  thc  leveral  Cir- 

des  thereof,  there  arc  divers  other  Triangles  (  both  Right  and  Obltcjue)  conlhtuted, 
all  which  the  foregoing  Rules  and  Cafes  will  lufliciently  folve.  A  few  ot  thc  1  nn- 
cipal  I  will  mark  m  the  Globe  by  numerical  Figures,  Or  diftinAion,  and^  give  you 
an  account  of  what  Circles  they  are  compoled,  and  what  Quefhons  of  th i.  Globe  aio 

Ref4bfrrtvgt\^  I  have  made  life  of  for  Right  angled  Triangles ,mz  P ®  O, 
I  have  marked  with  the  Figure-  r,  And  the  Oblique  Triangle  Z  L  1  ,  with  the  hr 
rare  i:  and  (hall  lay  no  more  ot  them,  haying  fnflic.entTy  dealt  with  them  alrea¬ 
dy  ;  but  come  to  give  you  an  account  of  Inch  other  as  I  have  marked  m  the  N- 

^Thclnft  that  I  {hall  take  notice  of  is,  the  Triangle  A  K  M,  marked  with  the 
Figure  3.  Right  Angled  at  M,  which  is  conftuuted  of, 

A  K  an  Arch  of  the  E ejuimliial. 

A  M  an  Arch  of  the  Ecliptick,  and 

K  M  an  Arch  of  a  Circle  of  Longitude  palling  through  the  Poles  ot  the  Lc- 
hptsek. 

In  this  Triangle, 

The  Side  A  M,  is  the  Suns  or  a  Star's  Longitude,  or  diilance  from  the  Equmo- 
lital  Point  A. 

i  K  M  is  thc  South  Latitude  of  a  Star  at  M  ,  or  the  Suns  South  Dt- 
The  Side  <  clmaticn. 

^A  K  is  the  Right  Afcenfon. 

(RAM  is  the  Suns  greatefl  Declination. 

.  )AK,M.  thc  Angle  the  Circle  of  Longitude  makes  with  thc  Eqtis- 
The  Angle  <> 

(AMR  is  a  Right  Angle. 

The  fecond  Triangle  that  I  lhall  take  notice  of  is  A  ®  B,  Right  angled  at  B,  and 
marked  with  the  Figure  4;  and  which  is  conftitutcd  ot 

A  an  Arch  of  the  Horizon. 

A  B,  an  Arch  of  the  Equtnotlial,  and 
B  an  Arch  of  a  Meridian  or  Hour-circle. 


In 
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in  this  Triangle, 

r  \  ®  is  the  Amplitude  of  thc  Sun's  Rifing  or  Setting  from  A,  the  Eaft 
J  or  Weft  Points  of  thc  Horizon. 

I  he  Side  ^  j-  (}lC  Suns  Declination  North. 

(f  \  B  is  thc  Afcenfwnal  Difference. 

R®  BA  is  a  Right  Angle. 

The  Angle  <0  A  B  is  thc  Complement  ot  the  Latitude. 

fX  0  B  is  the  Angle  of  the  Sim's  Vofitson  at  his  Rifing. 

The  third  Triangle  that  I  here  take  notice  of,  is  the ‘.Triangle  A  L  F,  Right  angled 
at  F,  and  marked  “with  the  Figure  5.  The  which  is  conftitutcd  of 

A  L,  an  Arch  of  thc  Eq uinotlial  Colure. 

A  F,  an  Arch  of  the  Horizon ,  and 

LF  an  Arch  of  an  Azimuth  or  Vertical  Circle ; 

III  this  Triangle, 

V  A  F  is  thc  Suns  Azimuth  being  Eafi  or  Weft. 

The  Side  <  A  L  is  the  Sun's  Decimation  North. 

/  L  F  is  the  Suns  Altitude  at  Six  a  Clock. 

rLFA  is  a  Right  Angle. 

The  Angle  <  L  A  F  is  the  Latitude. < 

CA  L  F  is  the  Angle  of  Pofition. 

The  Fourth  and  Laft  Triangle  that  I  lhall  mention,  is  A  D  C,  Right  angled  at  C, 
and  marked  with  the  Figure  6,  and  is  compoled  of 

A  D,  an  Arch  of  the  Prime  Vertical  Circle,  or  Azimuth  of  Eaft  or  Weft . 

A  C,  an  Arch  of  the  EqumoHial. 

D  C,  an  Arch  of  a  Meridian  or  Hour  Circle. 

In  which  Triangle, 

f  A  D  is  the  Sun’s  Altitude  when  he  is  due  Eaft  or  Weft. 

The  Side  <  AC  is  the  Afcenfwnal  difference. 

C  is  thc  Suns  Declination  North . 

(ADC  is  a  Right  Angle. 

The  Angle  <C  D  A  an  Angle  of  Pofttton. 

CD  A  C  is  the  Latitude. 

Thai  |nvc  you  .in  account  of  Four  o-licr  R  igk  mrI-J  Upterlral ’  Trimgla,  with 
tkid  .  l»r«»l.l'«  Rclr...i.vc  m.  outoleachofwh.cn, 

bv  .hf  V  tic-cs  .hat  will  atile  fro  n  It  Bw«.  u.  -v  oo  ooluced  ,o  PrMew,, 
an.  n  .1  the  hU r  Tr.«*U,  i  »o  F.-ikm  al.  Wb. may  be  performed  accortlmg 
m  l  "  Ducdio...  of  th.  l-ivr  Cal,,  of  RKh,  tp* r.c.l  lnawt,.-,  die  Exer- 

V  k  .  .  s  1  I.mvu  to  die  1’  utin oner.  L  t«e.  o  are  divers  other  Triangles  may 

be'bniiiVbcii ii  Right  aiui  Oblige  angled,  but  ihclcas  the  Principal  l  commend  to  thc 
Praihce  of  the  young  Tyro, 


Inftru- 


Book  V, 


Cu*.sus  Mathematic u 8. 


INSTRUMENTAL 

TRIGONOMETRY* 


The  Third  WAY. 


By  the Planifphere  ANALEMMA. 

SECT.  I. 

Of  Right  Angled  Triangles. 

(i)  Hypotenufe  is  reprcfented  always  upon  the  Index. 

I  (1)  The  Right  Angle  at  the  Se&ion  of  any  Meridian  and  the  Equi- 
X  nollial. 

(?)  The  one  Leg  in  the  Equinoctial,  and  the  other  in  a  Meridian. 

(dJ  One  Angle  only  entering  the  Quefiion,  is  reprcfented  at  the  Centre,  between 
the  Equinoltial  and  the  Index,  and  is  numbered  in  the  Limb. 

(O  But  two  Angles  entering  the  Quefiion,  you  muft  turn  the  Cafe,  into  an  An¬ 
gle,  and  its  oppofite  Leg;  for  in  the  Triangle  ABC,  whole  Right  Angle  is  A,  the 
other  two  Angles  ABC  and  ACB,  both  entering  the  Queftion ,  you  mult 
lengthen  the  Hypotenufe  to  a  full  Quadrant,  to  E,  as  alio  the  Legs  adjacent  to  that 


extremity  of  the  Hypotenufe  from  which  it  was  lengthened,  as  in  this  Scheme ,  the 
Leg  A  C  adjacent  to  C,  horn  which  extremity  the  Hypotenufe  was  lengthened  •  And 
lo  in  the  Triangle  CDE  Right  angled  at  E.  The  Angle  D  C  E  is  equal  to  li C  A, 
and  the  Leg,  D  E  is  equal  to  the  Complement  of  the  other  Angle  at  B. 

SECT.  II. 

Of  Oblique  Angled  Spherical  Triangles. 

(T)  Three  Sides  being  given ,  to  find  an  Angle  oppofite  to  any  of  them. 

Reckon  the  greateft  Leg  from  the  Pole  upon  the  Limb,  and  where  it  endeth  ap¬ 
ply  the  Index ;  upon  this  Index  reckon  from  the  Limb,  the  liaje ,  (that  is,  the  Side 
oppofite  to  the  Angle  fought,)  and  to  the  Point  of  the  Index  where  this  Bale  endeth 
apply  the  Square.  Then  look  where  this  Square  cutteth  the  Parallel  of  the  Idler 
Leg,  to  be  reckoned  from  the  Poles ,  and  oblerve  what  Meridian  palleth  by  this 

Section 
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Section  of  the  Square  and  Parallel ,  for  where  this  Meridian  cutteth  the  Equinoctial, 
there  you  have  the  Meafure  of  the  Angle  fought,  to  be  reckoned  from  thence  to 

(l)  Three  Angles  given, - turn  them  into  Sides,  and  do  with  them  as  with  the 

Sides. 

(;)  The  parts  given  and  fought  being  altogether  oppofite. 

Reckon  the  greater  of  the  two  firft  terms  upon  the  Index,  and  where  this  nu¬ 
meration  endeth  upon  the  Index,  apply  that  Point  to  the  letter  of  the  laid  two  hilt 
terms,  which  Parallel  is  to  be  reckoned  from  the  Equinoctial ,  then  order  the  terms, 
reckoning  the  firlt  and  third  both  upon  the  Index,  or  both  upon  the  Parallels,  and 
fo  hkewile  do  with  the  fecond  and  fourth  terms. 

(a)  Two  Sides  with  an  Angle  between  them  given,  to  find  the  third  Side. 

Reckon  the  greater  Side  given  from  the  Pole  upon  the  Limb,  and  to  the  end  of 
it  apply  the  Index  :  Reckon  the  other  Side  given  upon  the  Parallels  from  the  Pole : 
and  the  Angle  given  upon  the  Equinoctial  from  the  Limb,  and  the  Meridian  it  comes 
to  purfue  till  you  come  to  the  Parallel  of  the  letter  Leg,  and  to  this  Scftion  of  the 
faid  Meridian  and  Parallel  apply  the  Square  or  Curfor,  fo  it  may  juftly  lye  on  the 
Index,  and  mark  what  Point  of  the  Index  it  pointctli  out,  for  this  Point  of  the  Index 
counted  f  om  the  Limb,  is  the  third  Side  required.  After  the  third  Side  is  found, 
you  may  find  either  of  the  unknown  Angles  by  the  Rule  of  oppofite  parts. 

($)  Two  Sides  and  an  Angle  oppofite  to  the  LeJJer  of  them  given ,  to  find  the  third 

^Reckon  the  Difference  of  the  given  Sides,  and  the  Summ  of  them,  (one  and  the 
fame  way )  from  the  Pole,  and  mark  the  Points  where  both  of  them  do  end.  Count 
allo  the  Angle  given  upon  the  Equinoctial  from  the  Limb,  and  mark  what  Meridian 
it  cotneth  to  Then  extending  a  Streight  Line  between  the  two  Points  marked  in 
the  Limb,  it  will  cut  the  laid  Meridian  in  two  places  ;  fo  you  are  to  obferve  the 
Parallels ,  where  the  Streight  Line  cutteth  the  Paid  Meridian,  for  thefe  being  reckon¬ 
ed  from* the  Pole ,  will  give  you  the  quantity  of  the  third  Side  required;  for  this 
fame  third  Side  may  he  of  a  two  fold  quantity  ;  the  letter  it  is,  when  the  Angle  op- 
police  to  the  greater  given  Side  is  Obtufe :  And  the  Greater  it  is,  when  the  faid 
A«rlt  (oppolite  to  tliifir -cater  given  SiJt)  is  Acte. 

(6)  Two  Sides  and  an  Angle  oppofite  to  the  greater  of  them  given ,  to  find 'the  third 

^Reckon  the  Difference  of  the  given  Sides  from  the  Pole  one  way,  and  the  Summ 
of  the  lame  the  other  way.  Count  alfo  the  given  Angle  upon  the  Equinoltial ,  and 
extend  the  Streight  Line  cutting  the  Meridian  as  in  the  foregoing  S  t&ion,  for  now  it 
wilf  cut  but  once,  and  lb  the  thud  Side  admitteth  only  of  one  lingle  Anfwer. 
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Book  V, 


CHAP.  VII. 

Problems  or  Cafes  Extraordinary. 

p  K  o  II  I.  One  fide  of  a,,  Oblique  Angled  Plain  Tmnglc.  tU  Angle 
Lie  to  that  Side.  W  the  Snmm  of  the  other  t,vo  Suit;  tong  gn(n.  « 
fall  the  other  tiro  Sides  and  Angles  fever  ally. 


I 


,  A  i  J  v  Lin  Triable  ABC.  ( Fig .  XIII.)  let  the  Side  BC  478.8;: 

■N  the ■.  oifane ^ Tr  a  gi  A  U  J  £  ^  mo  Skfcs  B  A  ^  A  c  m 

*  tin  Angle  U  A  C  oppo  hte  to  1 105  *  c  and  B  be  reqllired. 
one  Summ  595-56  be  gtven,  and  l  ^ ^  ^  A  D  eg  to  D,  making  AD 
Con  fir  ttd  ton,  bxtcnd  <  ^  (■  (hall  y0U  |1(1VC  conftituted  two  other  0  b- 

equ.il  to  AQ  nnddrawthe  Ihaii^  ABQ  ^  ^  ^ 

Imtc  Angled  Triangles  B  '‘  ..  j  j  thc  Triangle  A  C  D  you  liavc  given  the 
r ^L^&^L^cfthelonx  to  .Sod*,  (by  the  .,o. 
F>A  S'  1  A  nr  is Emtcrttral.  by  the Gonftruftion,  and  therefore 

of  sea.  a.)  (by  theai.olScft.  i.J  namely, 

cidief^'them’eqil'to  half  the  given  13  AC,  ,»d*.  n>«  Now  m  theoi- 
l,vic  Angled  Triangle  BDC,  there  is  given, 
i.  The  Side  BC  47#  83. 

1.  The  Side  BD  59^6. 

’■  Soml1encBc“™  may  Lid Tangle  D  C  B,  by  the  tlmd  Cafe  of  OU <r,„c  angled 


Triangles.  For, 

As  the  Side  B  C  478.8; 

To  the  Sm  of  BDC  5  *<*<£•  P  """ 

Sow  the  Side  UB  595-5^ 


2.6801  8 1 ; 

5.8994667 

__^7749_M5 
ia.674;9it 

TothoSMtofthcwholo^DCB,,./*.  tonto 

From  which  the  Angle  AC.D  equal  to  ADC,  ,./*■  being Subtiaacd, 

the  remainder  46  deg.  50  min.  is  tie  nge  ^  ^  ^  j<nown?  anj  by  them  may  be 
foimcl't  ISFabS*  and  AC  ,6. .56  Orally,  winch  was  required  tobe  done. 

„  0  3  H  One  Side  of  an  Oblique  Angled  Plain  Triangle,  the  Angle 

oppol'c  thereto,  and  the  Difference  of  the  other  two  Sides,  tong  given. 
f0%!  the  other  txvo  Angles,  and  the  two  Sides  Severally. 

[t(£ BBEAP»;?I)  £  gi ^  and  let  die  ^g/t.  ACB,  and  ABC  be  to- 
qujrcd,  as  albthe :two ^Sidcs i  A  ^  aA  .,1^^  y,hc  A«EC,  conftiti.ting  die 

T&cx>£,it£& 

plement  thc.  cof  co  180  dj  75  ^  f  clthcr  ()f  thcm  equal  to  lull  75  deg.  |||. 

feng  die  former  Line  EC,  there  is  alio  made  another  o>- 
/4«c  An\lcd  Triangle  E  B  C  j  in  which  is  given, 

*  Tbc^ie^BE  *1*27  5^6  the  Difference  of  A  B  and  AC.  a  !  \  v  C 

l  The  Angle  BE  c!  1 42  drg.  %om».  it  being  the  Comment  o\  ihcAng’eShi, 

’7ind  ?rom”thde  thhigf given  you  may  find  the  Angles  .-ACB  and  ABC,  as  alio 
the  Sides  A  B  and  A  C  leverally,  For, 


Book  VI. 


Containing  the 

I)  E  S  C  R  1  P  T  I  O  N  and  USE 

O  F 

a5comcfrtcnl  3 nltrummts : 

AND  THE 

doctrine 

O  F 

PLAIN  (or  Right-Lined)  TRIANGLES, 

Applied  to  Practice. 

In  T  h  k  f  f.  Parts 

I.  In  Longnnetria  ;  or, The  Mea fur ing  of  Heights  and  Diftanccs;  and 
in  the  Defcribing  of  Cities,  Towns,  <src. 

II.  In  Tlanometria ;  or,  The  Surveying  of  Land  divers  ways,  and 
finding  the  Content  or  (Quantity  ol  the  iamc. 

HI.  In  Military  Architect ,  or  Fortification  j  and  to  find  the  Lengths 
and  (Quantities  of  all  the  Lines,  Angles,  and  other  Members  of 
a  Fort,  and  the  Out-Works  belonging  to  the  fame,  by  Trigono¬ 
metrical  Calculation. 


By  W  ILL  I  A  M  L  BY  $  0  ll  Philomat. 


LONDON , 

Printed  A  n  n  o  D  o  m.  MDCXC. 
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THE 

DESCRIPTION  and  USE 

O  F 

GEOMETRICAL  INST RVMENTS, 

And  the  DOCTRINE  of 

PLAIN  (or  Right-Lined)  TRIANGLES, 

Applied  to 

PRACTICE 

I  N 

LONGIMETRIA, 

Or  in  the  Mcafuring  of 

Heights  and  Diftances. 

PART  I. 


CHAP.  I. 

A  Defcrip'ton  of  fuch  Inftruments  a?  are  neceffary  for 
the  Performance  of  the  Worfy  following. 

BEfore  I  crime  to  apply  the  Voflrine  of  Right-lined  Triangles  to  Pra&ice,  iti 
the  taking  of  Heights ,  Depths ,  Dsfismces ,  &c.  and  in  Surveying  of  Land ;  it 
will  be  neceflary  to  deferibe  what  foftruments  are  moft  proper  for  thole 
pur  poles,  and  the  general  Ulesof  them. 

The  Inftruments  ard, 

! .  Cbmpaps. 

i.  A  Ruler  of  Brals,  or  Wood,  with  a  diagonal  Scale ,  and  divers  Plain  Scales  of 
Equal  Parts ,  and  two  or  three  Seales  of  chords. 

A  Protrattor  ahd  Protr ailing  Pin. 

4.  A  Quadrant  for  Altitudes  or  Defcents. 

5.  A  Theodolite ,  with  its  Appurtenances,  for  Dijlances ,  and  Surveying  of  Land. 

6.  Meafures  to  Mealpre  withal 


A  a  a  a  ?. 


SECT' 
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Book  VI. 


S  E  C  T.  I.  1  Of  the  CoftipiiJ] es. 

COmpafles  arc  To  well  known  to  all  Mon,  that  it  may  lean  fuperfluous  to  l.iy  any 
thing  concerning  them  :  lint  the  Compares  lit  lor  thele  and  liich  like  Purpoles, 
are  of  two  forts,  both  of  them  of  ttrafs,  with  Steel  Pants,  hut  one  Pair  to  have  three 
Movable  Points,  to  take  in  and  out  of  a  Nut  in  one  of  the  Legs  lor  that  purpole  pro¬ 
vided,  and  a  be  row  to  keep  the  Point  tad  in. - One  of  the  Movable  Points  is  in 

all  relpects  anfwerablc  to  the  other  Fixed  one  ;  hut  the  other  two  are  different  >  the 
one  being  hollow,  to  put  a  Black  lead  Pencil  in;  and  the  other  is  a  Steel  Pen,  to  be 
tiled  with  Ink.  And  lo  much  concerning  Compafles ;  I  need  lay  nothing  concerning 
the  Ule  of  them,  it  being  I’ulficiemly  known  to  all  ;  but  fee  that  your  Points  be  of 
good  Steel,  andfliarp;  and  that  the  Joint  move  evenly,  and  not  by  Starts. 

SECT.  II.  Of  the  Scales,  their  Dejcription  and  life. 

The  Dcfcr/ptio/r. 

p,gt  I,  X/’Our.SWr  may  be  made  either  ot*  Silver ,  Hrafs ,  Ivory, or  Hox,  of  what  length  or 
<  !  breadth  you  plea le  ;  but  a  convenient  length  will  be  eight  or  nine  Inches,  and 
in  breadth  one  Inch  and  a  quarter. 

On  one  fide  thereof  let  be  placed  divers  Scales  of  Equal  Parts,  as  of  to,  ii,  nt 
1 6,  jo,  a.i,ajul  30  in  an  Inch.  ■ 

if  Note,  That  when  I  lay,  a  Scale  of  n  in  an  Inch,  you  are  to  underftand  a 
Part  of  a  Line  divided  into  io  Equal  Parts,  n  of  which  Parts  will  make 
a  juft  Inch  ;  and  the  like  of  16,24,^. 

On  the  lame  Side  of  the  Ruler  let  be  placed  two  or  three  Scales  of  Chords,  of  levc* 
ra!  lengths,  extended  up  to  90  deg. 

On  the  other  fide  ol  the  Ruler  let  there  be  two  Diagonal  Scales ,  one  of  an  Inch,  the 
other  of  Half  an  Inch  ;  our  of  which  you  may  very  accurately  take  the  hundredth 
Parc  ol  an  Inch  or  half  an  Inch. 


The  Vfc  of  the  Scales. 

The  Ufe  of  thele  Scales  is  two  fold,  viz.  (i.)  To  lay  dmn  any  Meafure  taken  ;  or, 
(2  .)  A  Line  being  laid  down,  To  find  how  much  of  that  Meafure  that  Line  containcth! 

I.  A  Diftance  nteafured ,  how  to  lay  clown  the  fame  upon  Paper  according 
to  any  Scale.  * 

Suppofe  chat  meafiiring  upon  the  Ground,  you  have  mcafiired  62  Foot,  Yards, 
Perches,  or  any  other  Meafure  whatfoever  ;  and  you  would  lay  this  Line  down  upon 
Paper, by  the  Scale  of  1 1  in  an  Inch.  Fir ft,  draw  a  Right  Line,  as  A  13, and  then  with 
voui  Com  pa  lies  let  one  Foot  upon  6,fin  the  Scale  ol  n,)  which  now  reprclents  6o, 
and  extend  the  other  Foot  to  two  of  the  fmaller  Divifions  in  the  uppermoft  fubdivi- 
ded  Part,  which  Diftance  fet  upon  the  Line  A  B  from  A  to  C;  So  fhall  the  Line 
A  G  1  epi  clone  61  Foot,  (or  any  other  Mcalure,)  it  being  laid  down  by  the  Scale 

But  it  you  would  have  your  Line  Ihorter,  and  yet  to  contain  62  ;  then  ule  Tome 
other  ol  your  Scales,  as  that  of  16  in  the  lame  manner  ;  and  then  62  will  reach  from 
A  to  L) :  And  ft  you  would  have  it  yet  Ihorter,  take  it  from  the  Scale  of  24,  and  it 
will*! each  to  L  ;  or  irom  th q  Scale  ol  50,  and  ic  will  reach  to  F. 


II.  A  Right  Line  (of  any  Meafure')  being  laid  down,  to  find  how  much 
it  containcth  of  that  Meafure ,  according  to  any  Scale. 

Stipple  A  C  were  a  Line  laid  clown,  and  it  were  required  to  know  how  many  Feet 
it  contained  according  to  the  Scale  of  12.  * 

fake  the  Length  of  the  Line  A  C  in  your  Compafles,  and  applying  it  to  the  Scale 
of  11,  )ou  ftiall  find  it  to  reach  horn  6  (or  60)  to  two  ol  the  final!  Divilions  in  the 

uppermoft 


^Ti.  LONGIMETVVA. _ 

uppermoft  fub  divided  Part,  which  nukes  it  62  :  And  fo  much  doth  the  Line  A  C 
contain  by  the  Scale  of  1 2.  Alio, 

, ,  _  .  ? ?  will  be  found  to  contain  62, be- V  ' 

1  he  Line <  A  fc>  ing  applicd  tothcScaleof  ^ 

Again,  If  it  were  required  to  know  how  many  Yards  the  Line  A  B  will  contain, 

if  meafiired  by  the  Scale  of  12.  ,  _  . 

Take  the  Line  A  B  in  your  Compafles,  and  applying  that ■  Diftance to  the 1  Scale  ol 
,  2  you  ftiall  find  it  to  reach  from  6  (or  60)  to  9  and  a  half  of  the  final  Divilions, 
(hewing  that  the  Line  A  B  contains  69  Yards  and  a  half,  according  to  the -.  Scale  ot 

l% _ _  And  if  the  lame  Line  were  mcafured  by  the  Scale  ot  16,  ic  would  be  iound 

to  contain  9 1  and  a  half. - Or  by  the  Scale  of  24  it  would  be  1  ?9  Yards,  &c. 

Concerning  the  Diagonal  Scales  on  the  other  fide  ot  the  Ruler,  they  lei  ve  to  the 
fame  Ule  as  the  other  Plain  Scales  do,  only  you  may  take  oft  accurately  the 

hundredth  part  of  any  Meafure. - Example.  Supjiofe  you  were  to  take  off 

284  of  any  Mealine, — -  Count  the  2  upon  the  great  Figures  on  the  Left- 
hand  fide  of  the  Rider,  and  the  8  on  clip  linaller  Figures  on  the  lame  Lett 
fide,  where  the  Diagonal  Lines  are  drawn,  and  the  4,  from  2  ol  the  upright 
Lines  on  the  Left  lido ;  and  that  Diftance  will  contain  284  Feet,  Yards, 
or  any  other  Meajure.  And  this  Diftance  being  taken  from  the  Diagonal 
Scale,  will  reach  upon  the  former  Line  A  B,  from  A  to  S. 

Of  the  Scales  of  Chords. 


Upon  the  fame  fide  of  the  Ruler  where  the  Plain  Scales  are,  there  are  two  or  three 
Scales  of  Chords  ;  the  Defcription  and  Making  whereof  you  may  find  in  Book  II. 
Part  II.  Chap.  II.  And  the  Ules  of  thele  Scales  of  Chords  arc  principally  two,  viz. 
(1.)  To  lay  down  an  Angle  containing  any  Quantity.  Or,  (2.)  An  Angle  being  laid 
down,  to  find  the  Quantity  thereof. 

I.  To  lay  down  upon  Paper  an  Angle  containing  any  Number  of  Degrees 
and  Minutes  required . 


Draw  a  Line  at  plcafurc,  as  A  B,  and  upon  the  Point  A, let  ic  be  required  to  Pro-  ^  jjj 
trad  an  Angle  to  contain  32  deg.  30  min.  or  32 \  Degrees.  # 

Firli,  Place  one  Foot  of  your  Compafles  upon  the  beginning  of  any  of  your  scales 
of  Chords 3  and  extend  the  other  Foot,  always,  to  60  Degrees :  Then  letting  one  Foot 
of  the  Compafles  upon  the  given  Point  A,  with  the  other  defenbe  the  Arch .ed: 

Then  letting  one  Foot  of  the  Compafles  in  the  beginning  of  the  Scale  of  Chords , 
extend  the  other  to  32  deg.  30  m.  and  fet  that  Diftance  upon  the  Arch  from  e  to  d : 

Then  from  the  Point  A  draw  the  Line  A  C,  through  the  Point  d :  So  ftiall  the  Angle 
D  A  C  contain  32  deg.  30  min. 


II.  An  Angle  being  already  laid  down ,  to  find  the  Quantity  thereof. 


Let  the  Angle  already  laid  down  be  the  Angle  CAB  whofe  Quantity  is  required,  p^  ji[ 
Open  your  Compaffes  from  the  beginning  of  any  of  your  Scales  of  Chords,  to 
60  Degrees ;  then  letting  one  Foot  in  the  .Angular  Point  A,  with  the  other  delcribc 
the  Arch  e  d,  (between  the  two  Sides  containing  the  Angle :)  Then  take  the  Diftance 
between  e  and  d,  which  mealiire  upon  the  fame  Scale  of  Chords,  from  dia  beginning 
of  it,  and  it  will  reach  to  32  deg.  30  m.  which  is  the  Quantity  of  the  Angle  CAB. 

If  an  Angle  given,  or  required,  ftiall  exceed  90  deg.  you  muft  fee  it  off  upon  the 
Arch-line  at  twice :  As  if  you  were  to  lay  down  an  Angle  of  159  deg.  Having  de- 
feribed  your  Arch  line  far  enough,  your  Compafles  ftanding  at  60  deg.  let  that  di¬ 
ftance  twice  upon  the  Arch  Line,  from  E  to/,  and  from  ftog,  fo  there  will  be  110 
deg,  then  from  your  Scale  take  the  remaining  Degrees;  namely  39,  and  let  them 
on  farther  upon  the  Arch-Line  from  g  to  h ,  and  through  h  draw  the  Line  A  D  :  So 
ftiall  the  Angle  BAD  contain  159  deg. 
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S  E  C  T.  III.  Of  the  Defer  ft  ton  and  UJe  of  the  Protractor. 

I.  Itf  Description. 

F‘C  ,v  nplIIS  Inllrumcnt  confiftcth  of  two  Parts;  the  one  a  Semicircle  divided  into  De- 
JL  grees  ,  the  other  a  Parallelogram,  with  Scales  upon  it.  lhe  Instrument  ought 
to  be  made  of  a  piece  of  thin  Brals,  well  polliflied,  and  the  Edges  thereof  very 
imootli  >  for  the  bignofs,  it  may  be  about  4  or  f  Inches,  and  the  breadth  of  the  Pa¬ 
rallelogram  about  an  Inch  and  half. - For  the  Semicircle ,  let  it  be  divided  into  two 

Quadrants  in  the  Point  G,  by  the  Perpendicular  II  G.  Divide  each  Quadrant  into 
90  deg.  and  io  the  Semicircle  into  1 80  deg.  which  let  be  numbred  from  £  by  10, 
20,  30,  &c.  to  180,  ending  at  F.  And  the  fame  way  alfo  (in  another  Margine) 
from  180  to  ;6o,  as  you  lee  done  in  Figure  IV.  Io  that  there  needs  no  farther  De- 
lcription  ot  this  Inftrument. 

If.  Its  l )fi. 

The  Ulesof  this  Inftrument  may  be  performed  by  the  Scales  of  Chords  laft  trea¬ 
ted  ol ;  but  where  many  singles  arc  to  be  laid  down,  (as  in  Surveying  of  Land,)  this 
Protractor  is  lar  more  convenient  :  And  itsUlesaro  principally  two,  m.  (1.)  To 
lay  down  an  Angle  of  any  alligned  quantity  of  Degrees.  Or,  (z.)  An  Angle  be¬ 
ing  Vrotratled ,  to  find  the  quantity  of  Degrees  that  it  concaineth. 

I.  Howto  Protraft  (  or  Uy  clown  upon  Paper  )  an  Angle  containing  any 
number  of  Degrees  required. 

Let  a  Line  be  drawn  at  pleafure,  as  the  Line  B  A  £,  and  upon  the  Point  A  let 
it  be  required  to  Protraft  two  Angles,  frojn  the  Line  BA;  one  to  contain  22  deg. 
50  mm.  and  the  other  159  deg. 

Fir  ft,  Put  your  Protracting  Pin  in  the  given  Point  A,  to  which  Point  alfo  bring 
the  Centre  ol  your  Protractor  H,  turning  it  about  upon  the  Centre-pin,  till  the  Line 
Poim  A  °  Protratl°r  do  ,ie  dircd,y  uP°n  thc  Linc  B  A  L,  the  Centre  II  upon  the 

Secondly ,  Keeping  the  Protractor  in  this  pofition,  fall  down  to  thc  Paper,  with  your 
left  Hand,  take  out  your  Protracting  Pm  ;  and,  becaulc  the  two  Angles  to  he  piotra- 
dted  are  deg.  30.  m.  and  1 59  %  count  ;z.  deg.  30  m.  upon  the'  Limb  (  or  Ldge 
ol  your  Protrattcr  )  from  E,  and  you  (hall  find  it  to  end  at  k.  Again!!  which  make 
a  Imall  mark  upon  the  Paper  at*.  Alfo  thc  other  Angle  being  1 59  deg.  count  them 
^ro'11  asTJiefore»  antl  t,lcY  Awll  end  in  /.  where  make  a  mark  upon  the  Patter. 

Laftly,  lake  away  the  T 'mratior,  and  from  the  Poim  A,  and  through  the  mark 

IilT/  n  n^' — 7"  aT  the?oint  A>  thr0ll8h  tf>e  mark  /,  drawthe 
159^  Degrees  °  ^  t  W  A”ge  C  A  B  contam  J1  '%•  3°  and  the  Angle  BAD 

II.  An  Angle  already  laid  down ,  or  Pro t rafted,  to  find  the  Quantity 
thereof. 

Let  C  A  B,  and  B  A  D  be  two  Angles  Protracted ,  and  let  the  quantities  of  each 
of  them  he  /ought  by  the  Protractor.  Apply  the  Centre  II  of  the  Protractor  to  thc 
Angular  1 oint  A,  and  the  Line  L  F  upon  the  Line  B  A  L ;  then  (hall  you  find 
the  Line  C  A,  to  lie  under  ji  deg.  $0  min.  and  the  Line  A  D  under  1  to  d,g. 
anti  thole  arc  the  quantities  of  the  two  Angles  B  AC  52  deg.  10  mm.  and  BAL) 
159.  deg.  s  7 

!!'  itpWI;rc  .'equired  to  find  the  quantity  of'  the  AnU  CAD,  apply  the  Con 
r  A  tlTT  ?-H  I°&.  '-T  A.>  aml  tl,c  Line  K  F  thereof  upon  the  l.ine 

ol'  d,c  /iji  CAD*  A  °  'K  "**  Um,Cr  1 16  ''*•  1°  ‘h* <!>«  quatuitv 
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SECT.  IV.  'The  'Defoijition  of  a  Quadrant,  for  the  taking  of 
Altitudes  or  Defcents. 

THIS  hllrmmm  may  be  made  of  Brafi  or  Wood,  and  of  what  bignefiyou  pleale,  j>,;»  ' 
about  16  or  18  Inches  is  a  competent  li/.e :  the  Limb  whereof  mull  be  divi¬ 
ded  into  90  equal  Parts  or  Degrees  ;  and  thole  again  lubdivided  into  as  many  Parte 
-as  the  bignels  of  the  Quadrant  will  permit,  each  Part  containing  5  A  or  10  mm. 

Or  the  I.imb  may  he  nude  broad,  and  lb  divided  by  Diagonals  to  oxprels  every 

jinele  minute.- - -  On  the  hack- fide  of  thc  Quadrant  may  he  a  Ball-Suiit  teller  the 

Quadrant  either  Horizontal  ov  Vertical :  And  upon  the  upper  Ldge  me  placed  two 
Sights,  through  which  to  look  to  behold  any  ObjeCt  \  and  in  the  Centre  is  fixed  a 
In, all  Silk  String,  with  a  Plummet  at  thc  end  thereof :  And  thele  are  all  the  Members 
or 1  Parts  belonging  to  this  Inftrument. 

For  its  IJfc,  it  is  principally  to  take  Angles  01  Altitude,  as  01  the  Sun ,  Moon ,  Stars, 
or  of  any  Tower,  Steeple ,  &c.  upon  the  Land  ,  as  by  Examples  following  lhall  appear. 

I„  the  mean  time  view  the  Figure  of  the  Inftrument,-  with  all  its  Parts  put  together; 
yvith  the  manner  how  it  is  to  be  ufed. 

S  E  C  T.  V-  Of  thc  Theodolite,  and  its  Appurtenances ;  thc  Dcfcriptm 
thereof]  and  to  what  Ufes  it  principally  ferveth. 

H  l  s  Inftrument  confifteth  of  Ibveral  Parts  or  Members  i  As, 

The  firlt  and  principal  part  is  a  Circle  of  Brafs  or  Wood,  divided  (li  ft  into  four  Fig .  VI. 
Quadrants,  reprefenting  the  four  Cardinal  Points  of  thc  Campafs  Eaft ,  Weft,  North, 

and  South,  and  therefore  are  noted  with  the  Letters  N.  S.  W.  E. -  Each  of  thele 

Quadrants  is  divided  into  90  deg.  and  lub-divided  according  as  the  bignefs  will  per¬ 
mit  :  or  by  Diagonals,  as  the  Quadrant  before. - *  Tficfe  four  Quadrants  are  to  be 

numbered  by  10,  zo,  50,  &c.  both  ways,  beginning  at  the  North  and  South  Points, 
and  ending  with  90  at  the  Eaft  and  Weft  Points. 

Thc  lecond  Part  or  Member  is  a  Box  and  Needle,  fo  conveniently  contrived,  to 
Hand  upon  the  Centre  of  the  Circle  i  upon  which  Centre ,  the  Inftrumtnt,  the  Index,  with 
its  Sights,  mult  be  made  to  turn  about,  and  yet  both  the  Inftrument,  and  the  Box,  and 

Needle  remain  fixed  - -  At  thc  bottom  of  the  Box  there  mult  he  a  Card,  or  Mariners 

Compafs  fixed,  anlwcrablc  to  the  Letters  E.  W.  N.S.  upon  the  Inftrument. 

The  Third  Member  is  a  Socket  on  thc  back- fide  (  either  Plain  or  with  a  Ball  )  to 
be  put  upon  the  head  of  a  Three  Legged  Staff. 

The  Fourth  Member  or  Part  is  a  Staff  to  let  the  Injhument  upon  ;  the  Neck,  at  the 
Head  whereof,  mull  be  made  to  go  into  the  Socket  on  thc  back  lide  of  thc  Inftrument  : 

For  better  latisfaftion  view  well  thc  Figure  ol  the  Inftrument,  with  all  its  Parts  put  to¬ 
gether,  and  the  manner  how  it  is  to  be  handled. 


S  E  C  T.  VI.  Of  Meafures,  fo  meafurc  withal 

MEafures  are  many ;  hut  fomc  are  more  commodious  for  one  purpolc  than  others ; 

therefore  I  will  only  name  lome  few,  and  for  what  Uies  they  are  fitted  to  be 
applied. 

1.  Thc  firlt  and  Ihorteft  is  a  Rod  of  Ten  Foot  in  length,  and  each  Foot  divided  into 
1  o  Parts.  And  fucha  Rod  is  molt  convenient  to  meafurc  any  Height  or  Di- 
ftance  under  i  00  Foot.  ’ 

2.  A  Chain  of  100  Foot  long,  each  Link  being  one  Foot  in  length  •>  and  at  each  10 
Foot  let  there  he  a  Plate  of  Brafs,  with  a  Figure  engraven  thereon,  to  (hew 
readily  how  many  Feet  arc  from  the  beginning  of  the  Chain  :  And  for  the  more 
calc  in  accounting,  let  there  he  a  Brafs  Ring  at  every  five  Links,  that  is,  one  be¬ 
tween  every  two  Plates.  This  Chain  is  moil  commodious  for  mea luring  of  Large 
Diftances  or  Lengths * 
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3.  A  Chain  of  16  Foot  and  a  half  in  length,  and  to  contain  100  Links,  with 
Rwgs  at  every  tenth  Link  :  Which  will  be  good  to  nicalure  innWGarden-grounds, 
Or  Orchards ,  by  Pearch  or  Pole  mG&turc. 

4.  A  Chain  of  Four  Pole  or  Perches  in  length,  which  is  66  Foot ;  which  Cham  let  con- 
lift  alio  of  1 00  Links,  with  Plates  and  Rings,  as  in  the  other  before,  for  cafe  in 
accounting.  This  Chain  of  all  others  is  the  moft  commodious  for  Land-meafure , 
as  will  appear  hereafter. 


CHAP.  II. 

Of  Altimetria,  or  the  talking  Heights. 

TIIE  Objcdl  whofe  Altitude  you  defirc  to  meafure,  may  be  either  Acctjfible  or 
Inaccejfible It  may  Hand  upon  Level  Ground ,  or  upon  a  Hill ;  or  be  otherwife 
leated.  Examples  of  leveral  kinds. 

S  E  C  T.  I.  To  take  an  Acceffible  Altitude  at  one  Station. 

Fig.  VII.  T  Et  A  be  a  Tower  or  other  Edifice,  ftanding  upright,  upon  Level  Ground  :  And 
J— >  let  the  Height  thereof  be  required  to  be  known,  you  (landing  at  B. 

1.  Set  your  Quadrant,  it  being  upon  its  Staff,  at  your  Place  of  Standing  B,  and 
turn  it  in  the  Socket, (6  that  the  Thred, with  the  Plummet  at  the  end  thereof,  may  play 
fieely  by  the  fide  of  the  Quadrant :  Then  elevate  the  Quadrant  upwards  or  down¬ 
wards  (as  occafion  requires)  till  through  the  Sights  of  the  Quadrant  you  fee  the  very 
top  of  the  Battlements  at  S  \  and  there  keeping  the  Quadrant  fall,  (by  means  of  ti 
Screw  for  that  purpofe.)  obferve  what  Degrees  and  Minutes  on  the  Quadrant's  Limb 
are  cut  by  the  Thred,  (fijppofe  3  $  deg.  20  min.)  which  note  down. 

,  */,  ,cn  Quadrant  (fill  being  in  this  Pofition)  extend  a  Line  (or  Cord)  from 
the  Quadrants  fide  where  the  Sights  Band,  till  it  touch  the  Ground  at  C,  and  there 
make  a  Mark. 

3.  Measure  with  your  Rod  (or  Chain)  the  Diftance  from  C  to  T,  the  Foot  of  the 
rower,  which  fuppole  to  be  103  Foot  and  4  tenth  parts  of  a  Foot;  which  alfo  (et 
down  :  And  now  you  are  prepared  to  find  the  Altitude  of  the  Tower  S  T.  bv  Trivo~ 
nometrical  Calculation.  1  & 

4.  For  by  Figure  VII.  you  may.  perceive,  that  the  Tower  S  T,  ftanding  Perpendi¬ 
cular  upon  the  Plain  Ground  TC,  and  the  Vtfual  Line  CS,  made  by  oblerving  the 
given  th°  BuI  dmg  at  S’  do  makc  a  Rtibt  aniled  Triangle  S  T  C ;  in  which  you  have 

'•  ,Th<f  AJP?Ic  at  C>J5%  20  min.  which  were  the  Degrees  of  the  Quadrant  cut 
by  the  I  hred  at  C. 

The  Side  TC,  meafiircd  by  the  Rod  or  Chain ,  103.4  Foot. 

5‘  «7,he  Rjght  4ngl.e  at  T’  for  that  the  butUtng  is  perpendicular  to  the  Ground. 
Wherefore,  by  the  I.  Cafe  of  Right-angled  Plain  Triangles,  (ay, 

ais  c  s  C,  viz.  S  :  TC  :  :  s  C  :  ST. 

54 d  40 m  :  103.4  :  :  5Jdaom  :  73.3! 

Which  73,3  Foot  is  the  Height  of  the  Tower  required. 

In  like  manner  might  the  Htfotenufe  be  found,  by  the  II.  Cafe.  For, 

a4s  T  S  G  :  T  C  :  :  Rad.  S  G 
5+ d  4°  .m  •*  103.4  :  ;  90 d  ;  126.7. 
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SEC  T.  II.  How  to  take  an  InacceJJible  Altitude  at  two  Stations. 

T  Ft  A  B  he  a  Church  Steeple,  and  let  it  be  required  to  find  the  Height  thereof,  you  ] Vig.  VIII. 
|  J  |x-ing  at  C,  between  which  Place  and  A,  the  bottom  of  the  Steeple,  there  is  a 

and  move  it  up  and  down,  till  throuRh  t1,« 
top  of  the  Spite  at  U  noting  what  Degree,  ate  cut  by  the  1  hred 

can  in  a  Right  Line,  as  fup- 

l'°Y birjiy’  Ax  1)  let  up  your  Quadrant  again,  and  move  it  up  and  down,  tdl  you  lee 
the  top  of  the  Spite  at  II,  note  what  Degrees  are  then  cut  by  the  lined  upon 

and  the  tneafured  Diftance  C  D 

angled  Triangle  ADC;  in  which  is  given, 
i  The  Angle  A  C  D,  *7  deg-  wm. 

"  lyt a!  lo  you  have  the  Angle  B  DC 

V  50  mm.  it  being  the  Complement  ot  5  j jo  m.  to  1  Wf£.  And, 

a  Having  the  two  Angles  l)  D  C,  n7  H-  5°  «<»•  ;>,k1  ‘'"T^  fc  pAen’ 

4  „  o  mm.  their  Pun.  is  .  5 You  have  alio  the  Angle  D 15  C  gtven, 

elrsDAC  :  DC  :  :  sACD  •  AD 

25dom  :  92.7  :  :  27*  •  101.3. 

Then  again  in  the  Triangle  A  B  D,  Right-angled  at  B  you  have  *!«>*•  Hr 

r'JpmJimhr  K\lV Which  by  d’^lh  Cajl  of  Rifii-m^dTrmngO,.  may  be  thus  tound. 

As  V.  :  AD  :  :  sBDA  :  B  A. 

90  :  101.3  :  :  5*  l0™  : 

SECT.  III.  How  to  take  the  Altitude  of  a  Tower,  Steeple,  Beacon, 
or  the  like ,  which  ftandetb  upon  a  Hill. 

X  Et  H  K  be  a  Beacon  ftanding  upon  a  Hill,  and  you,  ftanding  at  L,  defire  to  Ftg.  IX. 

Fird* Place  af L^tllcn  looking  through  the  Sights  till  you  ice  the 

* Z iff  you  find  the  Thred  to  cut  ao  ,/f  o  f^udra Andat 
the  fame  Station  you  look  through  the  Sights  to  k,  the  Foot  of  the  Beacon,  and 

S«Wl^llRwtoving  your  Quacfrant  to  O,  and  there  looking  through  the  Sights 
till  y  oute  the  top  ac  I  I,  yoU.d  the  Thred  to  cut  60  d,g.  and  looking  to  K.  the 

bottom,  you  find  it  to  cut  3 9  deg.  54  mm.  u/huh  note  down 

Thirdly,  Meafure  the  V, fiance  O  L,  which  you  find  i  32  Foot,  all  which  note  clown 

So  in  the  Triangle  HOI.  you  have  given, 

1 .  The  Angle  H  I.  O,  40  deg. 

\  The  Diftance  O  L,’  1 32  Foot,  by  which  the  Side  H  O  may  be  fomid^ajS,  by 
’  the  I.  Ca/e  of  Oblifu-mt.led,  and  the  whole  Height  H  M,  214,  by 
of  R,ikLMr,L),lA  it.  all  rclpefls  as  the  Height  B  A  was  tound  m  the 
laft  Sett  ion  before-going  ,  and  will  be  tound  ro  be  214  Foot.  11 

Having  thus  tound  the  whole  Height  HM114.  y«»  ^ave  in  the  Right-angled 
Triangle  H  M  O,  given, 
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1.  The  Perpendicular  H  M,  114  Foot. 

2.  The  Angle  at  the  Bale,  II  O  M,  60  deg. 

To  find  the  Bale  M  O.  Which  may  be  found  by  the  IV.  or  V.  Cafes  of  Right- 
angled  Tr  tangles ,  thus. 

As  sHO  VI  :  1 1  M  :  :  sMHO  :  MO 

60  *  :  214  :  :  30  ■*  :  114. 

And  thus  have  you  the  whole  Height  M  H  114,  and  the  Diftance  OM  114.  And 
fb  in  the  Right-angled  Triangle  KMO,  you  have  given, 

1.  The  Diftance  M  O,  114  Foot. 

2.  The  Angle  ROM,  obfci  ved  at  O,  39  deg,  54  min.  whole  Complement 
50  deg.  6  min.  is  the  Angle  M  K  O. 

By  which  you  may  find  K  M,  by  the  I.  Cafe  of  Right-angled  Triangles. 

As  sMRO  :  MO  :  :  sKOM  :  K.M 

fo<*6m  :  124  :  :  39*1  54®  :  103.7. 

Which  101.7  is  the  Perpendicular  Height  of  the  Hill »  and  being  fubtrafted  from 
214,  the  wnole  Height  H  M,  leaves  1 10.2.  for  the  Height  of  the  Beacon  H  K  above 
the  Hill. 

SECT.  IV.  How  to  find  the  Horizontal  Line  of  a  Hill. 

Fig.  X.  'TpHis  is  a  right  neceffary  thing  to  be  known,  cfpecially  in  Surveying  of  Land, 
J.  where  the  Length  of  the  Sides  of  the  Hill  is  not  required,  but  the  Bale  Line 
upon  which  the  Hill  ftandeth. 

In  your  Survey,  fuppole  you  Ihould  meet  with  fuch  a  Hill  or  Mountain  as  this,  no¬ 
ted  with  M. 

Firfi%  Place  your  Quadrant  upon  its  Staff  at  the  Foot  of  the  Hill  at  D;  then  let 
one  go  to  the  top  of  the  Hill  at  C,  and  there  let  up  a  Mark,  which  mull  be  fo  much 
above  the  top  of  the  Hill,  as  the  top  of  the  Quadrant  is  from  the  Ground :  Then 
move  the  Quadrant  up  and  down,  till  you  lee  the  top  of  the  Mark  at  C,  and  note 
what  Degrees  of  the  Quadrant  are  cut  by  the  Thred  ;  which  fuppole  47  deg.  Then 
ineafure  up  the  Side  of  the  Hill,  from  D  to  C,  which  let  be  2  3  5  Foot. 

Secondly,  Remove  your  Quadrant  from  D  to  G,and  there  let  it  up,  as  before.  Now 
(bccaulc  there  is  a  Level  at  the  top  of  the  Hill,  from  C  to  B,)  meafurc  the  Length 
thereof;  which  luppofe  to  be  122  Perches,  and  at  B  let  a  Mark  be  let  up,  ofliich 
height  from  the  Ground  as  your  Quadrant  is. 

Thirdly ,  Plant  your  Quadrant  at  B,  and  let  one  go  to  the  Foot  of  the  Hill  at  A, 
and  there  ere#  a  Mark  of  equal  height  with  your  Quadrant  at  B ;  and  through  rhe 
Sights  look  down  till  you  lee  the  top  of  the  Mark  at  A,  obferving  what  Degrees  of 
the  Quadrant  are  cut  by  the  Thred,  which  luppofe  4 6  deg. 

Fourthly,  Meafurc  down  the  Dcfcent  of  the  Hill  from  Bto  A,  which  let  be  25; 
Foot.  Now  by  thele  two  Obfervations  made  by  your  Quadrant ,  and  the  three  Diftan- 
ces  mcaliired,  you  may  lay  them  down  upon  Paper,  anil  lo  fiiall  you  have  confti- 
tuted  Iwo  Right-angled  Plain  Triangles ,  and  a  Parallelogram’,  viz,,  the  Triangles 
CFD,  and  B  E  A,  and  the  Parallelogram  B  C  F  E  i  and  from  what  is  given  in  thele 
Triangles  and  the  Parallelogram,  you  may  find  the  Bafe  Line  of  the  Hill  A  D :  For, 

Pir/t,  In  the  Triangle  CFD,  you  have  given,  (1.)  The  Angle  CDF  (obler- 
ved  by  your  Quadrant  a  tD)  47  deg.  (2.)  The  Side  of  the  Hill  CD  mcafuretl 
235  Perches.  And  (3.)  The  Angle  F  CD  ( the  complement  C  DF)  41  dev.  To 
find  the  Bafe  F  D.  M  * 

By  the  III.  Cafe  of  the  Right-angled  Triangles. 

As  R  :  CD  ::  sFCD  :  I'D. 

9od  :  235  :  :  43 J  :  160. 

Then  in  the  Parallelogram,  you  have  given  the  top  of  the  Hill  meafured  from  B 
to  C  122  Perches:  to  which  E  F  is  equal. 

And 


I. . . L0KGIME7V'I- .  _ . .  ; _ 

'  k  \  ■  7\  ~7nl.„mh  A  1'  1?  you  have  given,  (i.)  Thu  An\k  A  13  I.  (oblervcd  l>y 
at  b)  46%'  'O  The  Ihytcmie  (or  fide  of  the  lUll  mealiirod 

11  A)  Ml  1  cnlltL  'llllTn/c  <>!'  Hizlit-anglcil  Triangles. 


Wliicli  tlirceNaral.es  i6o,  ill,  and  id1  added  together,  do  make  464  lor  rla 
whole  II all  ol  the  Hill  A  1). 


CHAP.  III. 

Of  Longimetria,  or  the  hiding  of  Diftanccs 

A  S  the  Quadrant  was  the  molt  convenient  Inflrument  for  the  taking  ol  Altitudes, 

A  ib  thc  Jhoilol.tr  is  the  bed  for  taking  ol  Difhmees  ol  Trees,  Steeples,  7 Mrs,  bCC. 
dtherof  one  or  many  together:  Of  which  here  (hall  lollow  leve.al 

SECT.  I.  To  Menfure  one  [ingle  Diftanec. 

LET  C  be  a  Tree,  {binding  in  a  Field  by  it  (elf,  and  you  being  at  A,  (either  in  i \ 
that  Fnld  or  (bine  other,  it  mattereth  not,  fo  you  be  but  within  convenient 
fight  of  it)  and  you  are  dclircd  to  know  the  Difhnce  to  that  free,  without  ap¬ 
proaching  nearer  to  it  than  you  arc  «A. 

Fir  it,  bet  up  your  Theodolite  upon  it,  Sniff  at  A,  as  Level  (  or  Horizontal )  as  />  on 
can,  laying  the  Index  with  Sights  upon  it  on  the  North  and  South  Diametre  ol  the 

Infirnment.  .  .  n.,.  ,  • 

Secondly,  Turn  the  Inflrutncnt  about  the  Socket,  (  the  Index  and  lights  (rill  lying 
upon  the  Diametre,  )  till  through  the  Sights  you  lee  the  7m’  at  C  i  which  when  you 
do,  fix  the  Infirnment  to  the  Socket  with  the  Screw. 

Thirdly  L'rom  the  Loot  of  your  Infirumint  at  A,  Mealure  with  your  Rod  or  C  ham, 
any  number  of  Feet,  Yards,  or  the  like,  any  way  ;  as  trom  A  to  b  100  l  oot :  and 
there  cattle  a  Mark  or  Staff  to  he  let  up.  . 

Fourthly ,  Turn  the  Index  and  Sights  about  upon  the  Theodolite,  till  through  them 
you  lee  the  Mark  let  u;>  at  B ;  and  note  what  Number  of  deg.  and  min  the  Index 
cuts  :  which  let  he  110  dig.  io.  min.  which  let  down. 

Fifthly,  Then  let  up  lome  vilible  Mark  at  A,  where  the  bifhmncnt  Hood,  and  re¬ 
move  the  Theodolite  to  b,  and  then  letting  it  up,  with  the  Index,  upon  the  Noith 
and  South  Diametre,  as  before,  turn  the  hifhttmair  about,  till  tluough  the  S gets  you 
(ee  the  Murk  let  up  at  A  ;  and  there  fix  it.  . 

Sixthly,  'hiin  the  Index  about  till  through  t\\c  Sigln  you  lee  the  ?•«•<■,  and  note 
what  Degrees  the  Index  cuts  upon  the  lujhummt  from  the  North  and  South  Diame¬ 
tre,  which  let  be  50  Degrees :  which  note  down,  and  lo  have  you  done  your  work 
in  the  Field.  . 

And  now  to  find  the  dilhmce  from  A,  or  horn  b  to  the  Tree,  \nu  may  lee  mat 
the  Tree  at  C,  and  the  two  Stations  or  Mark  at  A  and  13,  do  nuke  an  O'/aft:  .-in 
gled  Triangle  A  b  C,  in  which  is  given, 

I.  The  Angle  C  A  13  lie. »/■-£.  10  mm.  obferved  at  tho tit ii  Station  A. 
i.  The  Diltanee  Mealuied  All  too  Loot. 

V  The  Angle  C  b  A,  oblervcd  at  the  Second  Station  at  B,  yo  dig. 
by  which  you  may  find  the  Dijlanees  A  C  and  13  C,  by  the  I  and  II.  t.atei  ol 
Obitrfite  untied  Thin  7  naught.  Lor, 

Having  the  two  Angles  at  A  i  deg.  10  min.  and  at  13  yo  d.g.  their  Summ  i>  1 7  a 
dig.  1  o  mm  which  taken  from  1S0  deg.  therS  remain,  dig.  50  nun.  tor  die  An 
( 


1  at  the  lii  it  Station  1 


C  u  n  s  u  s  Mathematic  us. 
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Then  In  Cafe  I. 


As  s  IK ,  A 
9  d  50  m 


sCHA  :  AC. 
5°d°m  :  44.8. 6 


And  hy  Cafe 


C  !IA  :  C  A  :  ;  C  A  II  :  C  ft 
'°J*m  :  44*6  ::  P„iSO  .  . 

So  the  />-/?««  from  A  to  C  St 4+5.6  loot;  .mil  lion,  B  to C  so6.t  Vonc 

S  l  .c  r.  II.  How  to  take  the  Dilt.mces  of  ilium  ,/„„„  ,■ 

yon;  At  Churches  ami  Bublick  Halls  m  a  City  /  Jrm 

Heath,  a  Squadron  of  Ships  at  Sea  or  fuel,  hi'  "T  4 

of  oh,  Place  to  any  other  therein  dcfinhcl  ltance 

S  zv  'i,,d 

Nt„.„,„„  tlm|  true  Difhuco  one  lion,  .mother.  y,t  ol  thu,,>  ‘cprclentmg  their 
J.  bar  the  Ohfervat ion  made  upon  the  Shore. 

^  ,vo:t[,,,rwof  svhich  >?“ v 

lervation,  as  N  and  S.  Then,  W0  1  ,ltts  ^0l  1  tvvo  ^tiltJon.s  for  Oh. 

V?rf  ’  r  C  TP  y°.l,r  ri]e0(lolltc  ^  N  upon  its  Staff,  very  firm  and  level 
Sicond.y,  1  urn  it  about  upon  the  Socket  till  rhe  w  .  u  i  L  , 

Mimhan  Live  of  the  Card,  in  the  bottom  of  the  Box  w  T’R  C  ovcr  the 

-n-er  the  fW  ,lr  A„:  ,n(|  tllt1)  “"‘Vi t,lc  Nc«lle, 

thui,  hxed  at  N,  call  that  your  Fnit  Station  •  and  turn  rlw  '  °U[  /wA«wm  being 
thc  S’8I|».  you  fee  the  lirlf  ship  A,  ,mtl  note  wh  it  l  w . !  i'T  aJfm> tilJ  through 
curs,  , IS  t  o  ,l,g.  which  note  llown  - -  Tliei,  turn  the  Ff  1  w  Tlxukhtc  the  In, lex 

,f"  >,ou  7 ,hc  ^“P  •"  B.  anil  m.,i  k  wlut  Degrees  ire  cut  In’ 'T’ thro"Rl1 
and  note  then,  down.  —  Doe  thusiith  a,,'' 

1  ■}"<'  S.  your  W 

to  it  up.  limi  and  level,  .„  i^e  ,3n  "f‘ r0m  ,N  '<>  -S  and 

iff  Iff  at  n'  'anTtlS  fe  ?t  it'lb°"t  dll’tl',™“6b  the  Sigh^oiil'Syour' 

Z?  Ship  at  A,  and 

j.  .  ^llU)  nun  til0  Index  about  to  B  e  D  ere  narf  ’?  ’"IT  u’,licl1  note 
ti  e  iVt/ex  at  eve i y  moving;  and  fet  them  down  ii^irS V !\Dc8'rccs  tut  by 
,lS ,s  dune  in  this  Example.  ,l  7  b  e  ni*a*  ior  that  purpofe, 

!  At  the L  uliJ  ~~  AttlieSecomT 

i  Station,  the  Snrin.,  n 

Index  cut  tl  °  ’  tllC 


;oJStationary  Di¬ 


ll.  ILvj 
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II.  How  to  Protract  or  lay  down  upon  Paper,  the  Obfervations  loft 

token. 

Upon  a  Sheet  of  latgc  Paper  or  Parchment  draw  a  I.ine  at  length,  as  O  P;  Fig.  XII. 
uport  which  alfumc  any  Point  (  as  N  )  for  your  firft  Station;  unto  which  Point 
apply  the  Centre  of  your  Protractor  II,  and  lay  the  I.ine  P  P  of  the  Protractor  juft 
upon  the  Line  OP. 

Then  keeping  the  Protractor  in  that  Polition,  lay  your  Table  of  Obfervations  before 
you,  count  60  deg.  (  the  lirft  Observation  you  made  to  the  Ship  A  )  upon  the  edge 
of  the  Protractor  ;  againft  them  make  a  mark,  with  your  Protracting  Pin,  upon  the 
Paper:  then  count  74  deg.  30  min.  upon  the  Protractor,  and  againlt  them  njake  a 
mark  with  your  Pin,  as  before:  Alio  do  the  like  with  84  deg.  30  min.  104  deg. 

50  min.  &c.  till  you  have  pricked  down  all  your  Objervattons  nude  at  your  fir(t  Sta¬ 
tion  at  N. 

Then  taking  off  your  Pr»tr actor ,  drawoblcure  Lines  from  N,  through  thole  marks, 
as  the  Lines  N  A,  N  B,  N  C,  &c. 

Then  out  of  fome  Scale  of  equal  Parts  (  anfwerablc  to  the  bignefs  you  intend 
your  Plot , )  take  off  220  Perches ,  and  let  them  upon  the  Line  O  P,  from  N  to  S. 

Unto  the  Point  S  apply  the  Centre  of  your  Protractor ,  laying  the  Diametre  E  F 
thereof  upon  the  Line  OP»  where  keeping  the  Protratior  in  that  Polition,  lay  your 
lable  of  Obfervations  at  your  fecond  Station  before  you  ;  and  with  your  Protratiing- 
Pin  make  marks  at  31  deg.  30  min.,  your  lirft  Obfer-vation ,  and  at  38  deg.  40  rnin. 
your  fecond,  at  43  deg.  20  min.  therA/W,  &c.  till  you  have  pricked  down  all  your 
Obfervations  made  at  your  fecond  Station  at  S. 

Then  taking  away  your  Protrallor,  draw  obfeure  Lines  from  S,  through  the  fuve- 
ral  marks  made  upon  your  Paper,  as  the  Lines  S  A,  S  B,  S  C,  &c.  curting  the  Lines 
before  drawn  N  A,  N  B,  N  C,  &c.  in  the  Points  A,  B,  C,  D,  E,  and  F  ;  which 
Points  fliall  reprelcnt  the  fevcral  Ships  as  they  lie  at  Anchor,  every  one  at  his  true  Di- 
Jtance  and  Poftion  from  another,  as  they  do  in  the  Sea,  River,  or  Harbour  •  as  .did 
from  either  of  your  Stations  N  or  S.  And  now, 

III.  To  make  a  Scale  to  Mcafure  any  Diftance  upon  this  Plot. 

Forafmuch  as  the  diftance  between  N  and  S  was  meafured  220  Perches,  divide  a 
Line  in  fuch  fort  into  Parts,  as  the  Scale  was  divided  from  whence  you  laid  down 
the  diftance  N  S  210  ;  and  liich  is  the  Scale  L,  M  in  the  Figure  :  for  if  with  a  Pair 
of  Conipafles  you  take  the  diftance  between  N  and  S,  ,if  you  let  one  Foot  of  that 
diftance  upon  the  Scale  in  the  Point  noted  200,  the  other  (hall  reach,  from  thence, 
upon  the  Scale  to  20  of  the  (mall  Divilions,  in  the  lirft  part  of  the  Scale  :  And  the 
Scale  being  thus  divided  and  numbered,  you  may  Meafure  any  Diftance  or  Di- 
ftances  upon  the  Plot.  And  fo  you  fliall  find  the  Diflance 
fNtoAi  (241.9) 

From  X  A  to  l( t0  be5  6ro(  1>e,  thcs- 
(AtoS)  (3996) 

SECT.  Ill.  To  Meafure  any  of  the  Di fiances,  thus  laid  down ,  l>y 
Trigonometrical  Calculation. 

BY  the  Inrcrfeftion  of  the  fevcr.il  vifual  Lines  made  at  both  Staticnt,  and  confli-  Fig.  XIL 
tilted  levcral  Right' lined  Triangles ;  in  either  of  which  you  will  have  enough  gi¬ 
ven  to  find  whatfoever  diftance  you  (hall  require. 

Example  1.  Let  it  be  required  to  know  the  diflance  from  ytur  Station  N,  to  the  frsl 
Ship  at  A. 

By  the  Viliial  Line  N  A,  made  at  your  firft  Station ,  and  the  Vifual  Line  S  A,  at 
your  fecond  Station,  interleCting  each  other  in  A  *  is  conftituted  the  Right  lined  Tri¬ 
angle  A  N  S  ;  in  which  is  given, 

1.  The  Angle  A  N  S,  120  deg.  it  being  the  Complement  of  the  Angle  obferved 
to  A,  at  your  firft  Station  (  viz-  60  deg.  )  to  180  deg. 


Bbbb 


2.  this 
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2.  The  Angle  N  S  A,  ;i  deg.  30  min.  the  Angle  ohfervdf  to  A,  .it  the  fecond 
Station  ;  and 

3.  The  Side  comprehended  between  them,  viz.  the  Sutunurf  diftance  N  S,  220 
Perches. 

To  find  N  A. 

Having  the  Angle  ASN  31  deg.  30  min.  and  the  Angle  AN  S  i to  deg.  you 
have  alio  the  Angle  NAS  28  deg.  50  min.  given,  it  being  the  CJuiiip.oineuc  of  the 
other  two,  to  1  So  deg.  Then, 


By  the  I.  Caje  of  Oblique-angled  Triangles. 


As  s  N  A  S 
23  d  30"' 


NS  ::  NS  A 
:  210  P.  :  :  3id  30  ™ 


:  A  N. 

:  240.4/ P. 


Example  2.  For  the  diftance  from  yutw  fecond  Station  S,  to  the  fir  ft  Ship  at  A,  making 
the  I  'n  angle  NAS.  * 

By  the  foregoing  I.  Cafe. 


As  s  N  A  S 
2 3 d  30  m 


sANS  :  A  S 
60  J  :  399.6  P. 


Example  3.  Fur  the  diftance  from  N  to  B. 

In  the  Triangle  N  B  S,  there  is  given, 

1.  The  Angle  B  NS  105  deg.  30  min.  the  Complement  of  the  Angle  made  to 
B  at  the  fird  Station  at  N,  74  deg.  30  min. 

2.  The  Angle  BSN  3 8  deg.  40  min.  the  Angle  obferved  at  your  fecond  Station 
to  B. 

3.  The  Stationary  diftance  N  S  220  P. 

To  find  NB. 

Having  the  Angle  B  N  S  105  deg.  30  min.  and  the  Angle  N  S  B  38  deg.  40  min. 
you  have  alio  the  Angle  N  B  S  35  deg.  30  min. 

By  the  I.  Cafeoi  Oblique-angled  Triangles. 

As  s  N  B  S  :  NS::  s  B  S  N  :  N  B 

35 d  3° m  :  110  ::  384*40™  ;  236.7 

Example  4.  For  the  diflance  A  B. 

In  the  Triangle  A  N  B  there  is  given, 

1.  The  lido  A  N,  241.9. 

2.  The  fide  BN  2 36.7. 

3.  The  Angle  A  NB  14 deg.  30  min.  it  being  the  difference  between  the  two 
Angles  made  at  the  two  Oblervations  from  N  to  A  and  B. 

Then  by  the  IV  Cafe  of  Oblique-angled  Triangles. 

As  the  fumm  of  the  Tides  A  N  and  B  N,  478.6. 

Is  to  their  Difference  5.2. 

So  is  the  Tangent  of  half  the  Stimm  of  the  Angles  N  A  B  and  NBA  82  deg.  45  min. 
To  the  Tangent  of  4  deg.  53  min. 

Wiiich  added  to  82  deg.  45  min.  makes  87  deg.  38  min.  for  the  Angle  ABN, 
and  fiibtratfted  from  82  deg?  45  min.  leaves  757  deg.  52  min.  for  the  Angle 


As  s  A  B  N 

57  d  5 1  m 
587.38. 


Then  by  the  I.  Cafe. 

:  AN  :  :  s  A 
:  241.9  P.  :  :  4-' 


S  AND 

4  a  30  m 


And  in  this  manner  may  Maps  or  Plots  of  all  eminent  Places  in  Cities,  Towns,  See 
be  taken.  But  having  been  16  large  in  the  explaining  of  this,  1  (hall  be  the  more 
brief  in  thole  which  follow. 


8  E  G  T. 


<P  lako  metqja. 
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SECT.  IV.  How  to  take  the  Diftances  of  the  moft  (Remarkable 
Places  in  a  Town  or  City, 

LEt  A,  B,  C,  D,  E,  F,  G,  IT,  K,  L,  M,  be  fome  eminent  Places  in  a  City,  fucli  Fig.  XIII. 

as  arc  nominated  in  the  Table  following ;  of  which  make  choice  of  two, 
from  cither  of  which  all  the  other  may  be  feen,  as  L,  St.  Giles's,  and  M,Sr.  Hdlen's : 

Then  upon  St.  Giles's ,  at  I..,  fet  up  your  Theodolite ,  laying  the  Index  upon  the  North 
and  South  Diametre  thereof ;  and  then  turn  the  Theodolite  about,  till  through  the 
Sights  you  fee  St.  Helltn's  at  M,  and  there  fix  it. 

Then  move  the  Index,  till  through  the  Sights  you  fee  the  North  Gate,  the  Index  cut¬ 
ting  37  deg.  30  min.  T  hen  direct  it  to  the  School  boufe,  the  Index  cutting  77  deg.  and 
fo  to  all  the  Remarkable  Places  about  the  Town,  noting  down  what  Degrees  the 
Index  cut  at  every  Place,  which  fuppofe  to  be  fuch  as  are  exhibited  in  the  fecond  Co¬ 
lumn  of  the  following  Table,  under  Station  I.  St.  Giles's. 

Then  removing  from  St.  Giles's  to  St.  Hellen' s>  there  fet  up  your  Theodolite,  laying 
the  Index  upon  the  North  and  South  Diametre  thereof,  (as  before,)  and  turn  the  The¬ 
odolite  about,  till  through  the  Sights  you  fee  St.  Giles's,  and  there  fix  it. 

Then  turning  the  Index  about,  direct  your  Sights  to  the  North  Gate,  the  Index  cut¬ 
ting  16  deg.  30  min.  which  note  down  ;  then  to  the  Scbool-boufe ,  the  Index  cutting 
36  deg.  45  min.  and  fo  to  all  the  remarkable  Places,  as  before  j  fo  (hall  you  find  the 
Degrees  cut  by  the  Index  at  the  fevcral  Directions,  to  be  fuch  as  are  fet  down  in  the 
laft  Column  of  this  Table,  under  Station  II.  Helleris. 


The  Table  of  Obfcrvations , 


The  Names  of  the  Station  I.  Station  II. 
Places  you  ob  St.  Giles's.  St.  Hellen s. 
ferve.  deg.  min.  deg.  min. 

A  North  Gate  37  301  1 6  30 

B  School-  houfe  77  00  36  45 

C  Chnfi-Church  1 1 5  10  27  45 

D  Vrtfon-boufie  132  45*  60  00 

E  St.Bennet's  16%  00140  15 

F  South  Gate  187  30197  30 

G  The  IIofpitA  210  45269  00 

H  The  Town- Hall  216  30248  45 


Having  tluisfiniftied  yowv  Table  of  Obfcrvations,  the  next  thing  that  you  are  to  doe, 
is  to  rind  the  Diltance  between  L,  St.  Giles's ,  and  M,  St.  Hellen  s;  which  to  doe,  (if 
you  connot  conveniently  mcafure  it  within  the  Town,)  you  may  go  out  thereof/in- 
to  lome  near  adjoyning  Field,  or  other  open  Place,  where  you  may  conveniently 
fee  both  the  Places ;  as,  fuppofe,  in  a  Field  at  O  and  R  ;  where, 

1.  Sec  up  your  Theodolite  at  O,  the  Index  lying  on  the  North  and  South  Diametfe 
thereof,  and  there  turn  the  Theodolite  about,  till  through  the  Sights  you  fee  St.  Giles's 
at  L  and  then  fix  the  Inllrumcnt. 

2.  The  Inftmmein  thus  fixed,  direft  the  Sights  to  any  Mark  fet  up  at  a  diftance, 
as.it  R,  the  Index  there  cutting  106  deg.  and  then  to  St.  Helleris,  the  Index  cutting 
40  deg. 

3.  Mcafiire  the  Diftance  between  O  and  R,  which  let  be  47^  Geometrical  Paces 

(of  5  Foot  to  a  Pace,) or  2350  Foot.  *  1 

4.  Set  up  your  Theodolite  at  R,  the  Index  lying  upon  the  Diametre ,  as  before, 

turning  it  about  rill  through  the  Sights  you  (be  a  Mark  fet  up  at  your  former  Station 
at  O,  and  there  fix  it:  Then  move  the  Index,  till  through  the  Sights  you  fee  St.  Giles's 
at  l,,  the  Index  cutting  3  k  deg.  Then  move  it  forwarder,  till  you  fee  St.  He  Hen's  at  H 
th;  h  A  v  cutring  65  deg.  30  min.  And  by  thefe  two  Obfervations  the  Diftance  be- 
tw,en  .V/.  Giles's  and  St.  UM smay  be  obtained  by  the  Directions  in  the  foregoing 
Suh.n.  For,  Bbbba  -ft 
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Iii  the  Triangle  LOR,  you  have  given,  (i.)  The  Dilhinee  O  R,  1350  Foot, 
(a.)  The  Angle  L  O  R,  106  deg.  (3.)  The  Angle  I,  RO,  36  dog.  And  having 
the  Angles  L  O  R,  106  deg.  and  L  R  O,  36  deg.  the  Summof  theni  is  141  deg. 
whole  Complement  to  180  deg.  is  38  deg.  for  the  Angle  O  L  R,  to  find  L,  O  : 
Then  by  the  Fir  ft  Cafe  of  Oblique  angled  Triangles, 

As  s  O  L II  :  OR  :  :  sLRO  :  LO. 

38  d  1350  :  :  $6d.  :  1144. 

And  by  the  foretpentioned  I.  Cafe  may  L  R  be  found.  For, 

At  sOLR  :  O  R  :  i  sLOR  :  L  R. 

38  d.  :  2jfo  :  :  io6.or74d.  :  g66y. 

And  again,  In  the  Triangle  OM  R,  there  is  given,  0*)  OR,  1350.  (a.)  ORM, 
6  >  d  :g.  30  min.  (3./  The  Angle  M  O  R,  66  deg.  and  alfo  the  Angle  O  M  R, 
48  deg.  30  min.  to  find  M  R ;  which  by  the  forementioned  Caje  I.  may  be 
thus  found. 

As  s  O  M  R  :  OR  :  :  s  M  OR  :  MR. 

48  d.  30  m.  :  1350  :  :  66  d.  :  2866. 

Then  for  the  Difiance  L  M,  in  the  Triangle  L  R  M,  there  is  given,  ( 1.)  Th« 
Side  LR,  3669.  (1.)  The  Side  MR,  1866.  (3  )  The  Angle  L  R  M,  29  d.  30m 
comprehended  between  L  R  and  M  R,  to  find  the  Side  L  M.  By  the  IV.  Cafe  of 
Oblique  angled  Triangles, 

As  the  Summ  of  the  Side  L  R  and  M  R,  653 $, 

Is  to  the  Difference  of  the  fame  Sides,  803 ; 

So  is  the  Tangent  of  half  the  Summ  of  the  two  Angles  R  L  M,  and  R  M  L,  75  d. 
15  m. 

To  the  Tangent  of  2$  deg. 

Which  15  deg.  added  to  the  halt  Summ,  75  deg.  1  f  min.  makes  100  deg.  1 $  min. 
for  the  Angle  I,  MR;  and  being  liibcradod  therefrom,  leaves  50  deg.  15  min.  for 
the  Angle  MLR. 

Then  by  the  I.  Cafe, 

As  s  M  L  R  :  MR  :  :  s  L  R  M  :  I.  M. 

5od  15  m  :  2S66  :  :  29 1‘  30 :  1832. 

Thus  having  found  the  Diftancc  between  St.  Giles's  at  L,  and  St.  Ilelkns  at  M,  to 
be  470  Faces,  01  C rather j  2350  Foot,  you  maj  lay  down  all  the  other  Places  accor¬ 
ding  to  their  true  Pittances  and  Situations  one  from  another,  by  the  Directions  of 
the  fecund  Section  before-going,  and  as  you  fee  done  in  Figure  XIII. 
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THE  Inflrument  which  T  fliall  principally  make  ufo  of  in  this  Tradate  of 
Surveying  of  Land ,  (hall  be  the  Theodolite  before  deferibed,  Cha ]).  1.  Seif.  V. 
of  Longimetria  :  And  the  Chain,  l'ucli  as  is  deferibed  in  the  Fourth  Para¬ 
graph  of  the  VI  Sett  ion  of  the  laid  Chap.  I.  And  the  Scales  and  Protra- 
Bor  the  fame  as  arc  alio  there  deferibed  in  the  II.  and  III.  SeBions .  'The  Ufes  of  all 
which  are  in  the  forementioned  I.  Chapter  liiffieiently  taught:  Wherefore  I  fliall  fay 
nothing  more  of  chom  here,  but  enter  the  Field  to  Survey. 


CHAP.  L 

Horn  to  tal^e  the  Plot  of  a  Field  or  [mail  Inclofure  at  one 
Station ,  fallen  in  any  Place  within  the  fame ,  from 
whence  all  the  Angles  may  he  feen . 

\\7Hen  you  have  entred  your  Field,  and  made  choice  of  a  convenient  Place  to  pig.  I. 

v  Y  fix  your  Inflrument ,  caule  Marks  (  or  Whites  )  to  be  fee,  or  held  up,  at  every 
Angle  of  the  Field  \  to  which  Marks  dired  the  Sights,  and  note  what  Degrees  the  In- 
dex  cuts,  &c. 

Let  A  B  C  D  EF  bea  fimll  Inclofure  ro  be  Meafiired,  having  made  choice  of  a 
Place  about  the  middle  thereof,  as  at  0,  from  whence  you  may  fee  all  your  Marks 
at  A.  B  C  1)L  andF ;  fix  there  your  Theodolite,  the  Needle  hanging  diredtly  over  the 
Meridian-line  in  the  Card.  Then, 

Fir/l,  Dirod  your  Sights  to  A,  the  Index  cutting  }6  deg.  4^  min.  which  note  down 
in  your  Field  Book  in  the  Second  Column  thereof:  and  Mealure  the  Diflanoo  from 

B  b  b  b  5  O  to 
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©  to  A,  containing  «  CU»  ~  HTTm i^lown  in  the  Third  Column  of 

2SI 

ing  Table. 
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I  t  ,v!„e  thus  finifliod  your  Work  in  the  Field,  the  next  thing  to  be  done  is  to 
Tntracl  the  limie  ;  that  is,  to  lay  down  a  Vint  thereof  upon  Paper  or  Parchment : 
Which  (hall  be  the  Work  of  the  following  Chapter. 


CHAP.  II. 

How  to  Protraft  any  Obfervations  fallen  accordingto  the 
Directions  of  the  htfl  Chapter. 

DRaw  a  I  ine  upon  Paper  or  Parchment, as  N  S,  iprcfcnting  the  Meridian  Line. 

Then  in  fome  part  of  that  Line,  as  at  ©,  make  a  Point,  rcprelenting  your 
Place  of  Standing  in  the  Field  :  Upon  this  Point  place  the  Centre  ot  your  Protrattor , 
lb  that  the  Diametre  thereof,  B  F,  may  lie  directly  upon  the  Line  N  S  ot  this  Fi- 

^Thcn  laying  your  Field  Book  before  you,  and  feeing  that  at  the  firft  Obfervation 
to  A,  the  Index  cut  36  deg.  45  min.  therefore  againft  thofc  Degrees  make  a  prick  by 
the  Side  of  your  Protractor.  . 

2.  At  the  Second  Obfervation  to  B,  the  Index  cut  99  deg.  1 5  tmn.  againft  which 
make  a  prick  as  before.  .  .  n  ,  . 

3,  At  the  Third  Obfervation  to  C,  the  Index  cut  99  deg.  15  min.  againft  winch 
alfo  make  a  prick. 

4.  The  Degrees  cut  by  the  Index  at  the  Fourth  Obfervation  to  D,  were  112  De¬ 
grees  i  (Which  being  above  1  Ho  deg.  you  mult  turn  the  Semicircle^  of  the  Pro¬ 
tractor  downwards ;  yet  fo  that  the  Centre  of  the  Protrattor  may  lie  juft  upon  the 
Station-Point  O,  and  L  F  upon  the  Line  N  S,  as  before  it  did ,  )  againlt  which  De¬ 
grees  make  a  prick  upon  your  Paper. 

5.  The  Degrees  cut  at  the  Fifth  Obfervation  to  K,  were  187  deg.  1 5  min.  againlt 
them  alfo  make  a  prick.  And, 

6.  The  Degrees  cut  at  the  Lift  Obfervation  to  F,  were  342  deg.  againft  them  alfo 
make  a  mark. 

Having  thus  made  Marks  upon  your  Paper  againft  the  lev  oral  Deg'eeb  tint  were 
cut  by  the  Index:  'Fake  away  the  Protrattor,  and  laying  a  Ruhr  to  the  Starioi- 
Point  O,  draw  obfeure  Lines  from  thence  through  thole  Points:  Then  the  Line 
at  your  lirft  Obfervation  from  ©  to  A  being  fjjsea fined ,  8  Chains  10  Links,  taiejS 
Chains  10  Links  from  your  Scale,  and  let  them  upon  the  full  obfeure  Line  from  0 
to  A  ;  which  fhall  give  you  the  angular  Point  A  in  the  Field. 


pa„n.  ~ . f  LvlNOMET^U. 

Cha.  Lin. 


In  like  manner,  fet< 


So  fliall  the  Points  A,  B,  C,  D,  L,  F,  upon  your  Paper,  reprefent  the  fevcral  An- 

g,t  ‘lily  ‘ °Un 'fdmwn iVnm  one  Point  to  another,  as  the  Lines  A  IS,  B  C,  C  D,  D  E, 
].  '  a„d  |  A,  iliall  inclole  the  true  Eignre  ot  the  Field. 


CHAP.  III.  ; 

How  to  titty  the  true  Plot  of  a  Field  at  Two  Stations, 
tatyn  in  any  Two  Parts  thereof,  from  whence  the 
Angles  may  be  fcen 

Tills  manner  of  Working  is  chiefly  to  be  ufed  in  fuch  Fields  whole  Irregularity 
will  not  admit  of  any  one  Place  from  whence  all  the  Angles  may  bo  Icon. 

The  manner  of  Work  in  this,  asalfb  the  Protraction,  will  be  the  fame  with  that  in 
the  two  preceding  Chapters  hereof;  only  in  this  the  Inftrument  muft  be  twice  pla- 
red  find  fome times  thrice,)  whereas  in  the  other  it  w«is  but  once. 

ISS  Fat  AlSCDEEGHIKLandM  were  fuch  an  irregular  F,>.  II. 
Field  :  You  muft  fu  ft  lintl  out  two  Places,  as  O  and  d,  tor  two  Stations,  fo  that  at 
both  of  them  all  the  Angles  may  be  Icon,  though  not  at  once  from  any  one  of  them, 
but  at  both  ;  for  thole  Angles  that  cannot  be  feen  from  ©,  may  be  feen  from  Q,  and 
thofb  that  cannot  bo  feen  from  Q_?  may  be  lecn  from  0  .  0  „ul  turn 

Your  two  Stations,  O  and  d  being  cbolen,  let  up  your  7 hmlhtc  at  O,  ami  turn 
it  about  till  the  Needle  hang  over  the  Meridian  Line ;  and  there  hxi.ig  it,  direct 
the  Sights  to  A,  the  Index  cutting  19  deg.  10  min.  And  the  lane  ©  A  mealurcd 
7  Chains  46  Links,  place  the  19  deg.  10  min.  m  the  lecond,  and  the  7  Cha.  46  Ian. 
in  the  third  Column  of  your  Field-Book.  .  ^  » 

Then  direct  the  Sights  to  B,  the  Index  cutting  5  3  deg.  30  nun.  and  the  Line  O  13 

meafiired  7  Ch.  1 8  Lin.  which  note  down  as  before. 

In  this  manner  proceed  with  the  reft  of  your  Lines  and  Angles,  namely,  fo  many 
of  them  as  you  can  conveniently  fee  from  your  fn  ft  Station  at  as  thok,  at  A,  1 ,  , 

^  Th  i l  done, ^d i reft  your  Sights  to  your  fecond  Station  at  Q  ,  the  Index  cutting 
1 6 1  deg.  4<  min.  for  rather  iS  deg.  1 5  m.  below  1X0  deg.,)  which  note  down  m  >m.r 
Field-Book  by  it  ielf  i  and  alio  the  Diftancc  between  the  two  Stations  ©  and  CL 

^TlavingVlubfininiedone  part  of  the  Field,  remove  your  Inftrument  to  the  other 
Station  at  Q,  and  laying  the  Ind.x  upon  18  deg.  1 5  min.  thereof,  (which  is  he  hv 
clination  or  Difference  of  the  Meridians  of  the  two  Stations,)  turn  1  about,  till 
through  the  Sights  you  fee  your  fuft  Station  at  0,  and  there  fix  it  ,  then  will  the 
Needle  hang  over  the  Meridian  Fine,  and  the  Inftrument  truly  litii.itc. 

Then  dired  the  Sights  to  L,  the  Index  cutting  52  deg.  1  3  '"in.  and  the  jane : 
mealurcd  5  Chains  10  Links,  which  muft  be  noted  111  your  Field  book,  in  all  ltlpcus 

In  this  manner  make  Obfervation  of  the  Degrees  cut  at  L,  F,G ,11,  and  1,  and  of 
the  Lengths  of  the  Lines ;  all  which  being  colic,  tod  into  your  l  ield-Book,  will  liana 
as  you  lee  in  the  following  Table. 
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CHAP.  IV. 

How  to  Protraff  the  Observations  tafyn  according  to  the 
Wo)\  of  the  UJl  Chapter, 

II  T  if  Pon  your  Paper  draw  a  Meridian  Line,  N  ©  S,  the  Point  ©  reprefenting  your 
V-l  tii  ft  Station.  Upon  this  Point  ©  place  the  Centre  of  the  Protra&or,  laying  the 
Line  L  P  thereof  tilted ly  upon  the  Mciidian  Line  hereof,  N  S:  Then  laying  the 
Field-  Book  before  >ou,  obferve  the  Degiees  there  noted,  and  the  Lines  mcalurcd, 
namely, 

0  )  At  A,  19  deg.  to  min.  and  the  Line  ©  A,  7  Chains  46  Links. 

(1.)  At  B,  5;  deg.  30  min.  and  the  Line  ©  B,  7  Chains  iS  Links. 

(3  )  At  C,  9  5  tleg.  1 5  min.  and  the  Line  G  C,  7  Chains  2 1  Links, 

and  ft'  of  the  tell  >  againft  which  Degrees  and  Minutes  make  Marks  by  the  edge  of 

\our  i'ntmjor,  and  draw  Lines  from  ©  through  thole  Marks,  as  ©  A,  G  13,  G  C, 
©I'.  r  L,  ©  K.,  ©  I„  ©  M  ;  and  upon  thefe  Lines  fet  off  their  fevcral  Lengths 
from  ©,  as  voti  find  them  in  your  Field-Book. 

1  laving  thus  Protracted  the  Obfervations  at  your  Firfl  Station,  (before  you  move 
ynn  Pruhh/ or,)  make  a  Mark  againft  18  deg.  15  min.  and  draw  th  Line  ©  Q_,  let¬ 
ting  off  i.pon  it  8  Chains  89  Links,  the  Length  or  Diftancc  between  the  two  Stati- 
on>  v.  and  Q. 

'I  hen  upon  Q  place  the  Centre  of  the  Protrallor ,  as  before,  moving  it  up  and 
down,  till  the  Line  ©  Q  lies  juft  under  18  deg.  15  min.  of  the  Protrallor  ;  and  hoi- 
dm  pit  thee,  !a\  your  Field-Book  before  you,  and  prick  down  by  the  Ldge  thereof 
(me  t ’-".  oral  D.giecj  .iud  Minutes,  as  by  your  Inftrument  you  obferved  them,  together 
with  the  Lengths  of  the  Lines,  as  they  were  men  fu  red,  drawing  Lines  through  thole 
Points  a! lb,  as  the  Lines  Q  K,  Q_F,Q_©,  QJI,  Q  I,  Q  K. 

L  dlv,  Draw  the  Lino  A  B,  15  C,  C  D,  D  1.,  l  .F,  efre.  So  fliall  you  have  upon 
.  weir  Paper  the  evaet  Plots  of  your  Field;  in  which  (if  there  he  no  Lrror  in  the 
Wo.k;  the  Line  M  A  being  drawn,  will  dole  exadly  with  the  Point  13  A,  in  the 
K.m:  A.  c  H  A  p 


<p  lanomet<rja. 


CHAP.  V. 

How  to  tcihg  the  Plot  of  a  Field  at  two  Stations ,  ta¬ 
ken  in  any  Two  Places  thereof,  from  either  oj  which 
all  the  Angles  in  the  Field  may  he  feen,  and  by  mea- 
fyring  only  the  Stationary  Di fiance. 

THc  Work'  of  this  Chapter,  both  for  the  Obfervnfm  ini  TrotrMm,  differed!  Fig.  III. 

nothing  from  that  it,  the  Second,  Third,  Fourth,  and  tilth  Settions  of  the 
Second  Chapterof  Ungmetri.  Ixforegoing ;  and  therefore  in  it  t  will  bo  very 

bf ‘fit  the  Field  to  be  Plotted  be  A  1)  C  D  E  F  G  II :  Having  made  choice  of  two 
Places  tor  Your  two  Stations,  as  O  and  Q,  place  your  Moment  at  0,  and  turn 
it  about  till  the  NttMt  hang  ova  the  Meridian  Liar  m  the  Card,  and  there  fix  it. 

Then)  jw  xftti. 
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Fifthly ,  ?  Sights  to  SE  r  cutting  .  lol  50  non  at  ©. 

sixthly,  V  M7  3° 

Seventhly,  G  |j°7  00  , 

Eighthly,  GI  «-p8'.  30 

This  done,  mcafure  the  Diftaitce  between  your  two  Station! i  ©.and O.  which 
is  7  Chains,  and  remove  your  Theodolite  to  Q.,  turning  it  about,  till  the  Nee^/e  h  ng 
diredly  over  the  Meridian  Line  of  the  Card ,  as  belore,  and  thefe  fix  tt.  X  hen. 


Sixthly , 

.  Seventhly, 
Eighthly , 


Deg. 

Min. 

T 

-A 

1 1 

00' 

B 

i5 

30 

C 

79 

45 

T)irc£t  the 

D  The  Index t 

M? 

Sights  to* 

E  j  cutting  I 

124 

30 

V  I 

*79. 

c  30 

G 

329 

00 

j  1 

ill  J 

^47 

30J 

tion  at 


Thus  having  made  your  Obfervations  to  all  the  Angles  round  about  the  lucid,  at 
both  Stations,  and  let  them  down  in  your  Field-  Bbok*  and 

your  two  Stations,  as  you  lee  here  done,  you  may  proceed  to  Protra#  your  Woik, 

as  is  direfted  in  the  following  Chapter. 

CHAP.  VI. 

How  to  Protrad  the  -Obfervations  tafynby  the  laft 
Chapter. 

D Raw  a  Right-Line,  as  NS,  reprefenting  the  Meridian:  upon  which  Line  af-  Fig.  III. 

feme  any  Point  at  pfealuro,  as  ©  for  your  lirft  Station  ;  unto  which  ojnt  ap¬ 
ply  the  Centre  of  your  Protratlor ,  with  the  Diamcrre  EF  thereof,  upon  the  ten- 
dim  Line  N  S  before  drawn.  Then  look  into  your  Field  Boob,  for  tlw  Degrees  and 
Minutes  obfcrved  at  the  fu  ll  Station  at  ©,  and  againlt  every  ot  them  make  Marks 
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by  the  Edge  of  your  Protrallor  upon  your  Paper :  And  when  you  have  marked  them 
all,  draw  oblcure  Lines  from  the  Station  ©,  through  every  of  them ;  as  the  Lines 
G  A,  ©  B,  ©  C,  &c . 

This  done,  take  7  Chaws,  (  your  Stationary  Diftance,)  and  fee  it  upon  the  Meridian 
Line  N  S,  from  ©  to 

Upon  the  Point  (your  lecond  Station)  apply  the  Centre  of  your  Protrallor, 
with  the  Diametre  E  F  thereof,  upon  the  Line  N  S,  as  before :  Then  from  your 
Field  Book  take  all  the  Obiervations  you  made  at  Q>  and  againft  them  make  Marks 
by  the  Edge  of  the  Protrallor ,  upon  your  Paper  ;  and  through  thole  Points,  from  the 
Point  Q>  draw  the  Right- Lines  Q.A,  Q^BjQC,  &c. 
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L©  II - 

LaJHy ,  If  you  draw  the  Right  Lines,  from  Point  to  Point,  of  thefe  Inter  legions; 
as  the  Lines  AB,  BC,  CD,  DE,  EE,  FG,  GH,  and  HA,  they  will  give  you 
the  true  Plot  or  Figure  of  the  Field  lo  taken  :  as  in  the  foregoing  Chapter. 


CHAP.  VII. 

How  to  takg  the  Plot  of  a  Park,  Common,  or  Large 
Champion  Plain,  by  going  round  about  the  fame,  and 
matyng  Obfervation  at  every  Angle  thereof . 

Flrh  place  your  Injlrument  at  the  Angle  A,  and  lay  the  Index  on  tfie  Diametre 
thereof  turning  the  whole  Inftrument  about,  till  through  the  Sights  you  lee  the 
lecond  Angle  at  B,  and  there  fix  it :  Then  turn  the  Index  about  backwards  till  you 
lee  the  Angle  at  G,  the  Index  cutting  97  deg.  which  is  the  quantity  of  the  Angle 
GAB:  and  mealiire  the  Line  AB,  containing  1 2  Chains  5  Links ;  which  fet  down 
in  your  Field  Book ,  as  formerly. 

1.  Remove  the  In/lrument  toB,  the  Index  lying  upon  the  Diametre,  and  tHrn  the 
whole  Injlrument  about,  till  by  the  Sights  you  lee  the  third  Angle  at  C,  and  there  fa¬ 
llen  it ;  then  turn  the  Index  backwards,  till  through  the  Sights  you  Ice  the  Angle  at 
A,  the  Degrees  cut  by  the  Index  being  no  deg.  50  min.  and  the  Line  B  C  4  chains 
45  Links ;  which  note  down. 

3.  Remove  the  Theodolite  to  C,the  Index  lying  upon  the  Diametre,  turning  the  In > 
jlrument  about,  till  you  lee  the  fourth  Angle  at  D,  and  there  fix  it;  then  turn  the 
Index  backwards  till  you  lee  the  Angle  at  B,  the  Index  cutting  132  deg.  10  min,  and 
the  Line  C  D  8  Chains  8?  Links. 

4.  Bring  the  Injlrument  to  D,  turning  it  about  till  you  lee  the  fifth  Angle  at  E, 
and  there  fix  it ;  then  turn  the  Index  backwards,  till  through  the  Sights  you  lee  the 
Angle  at  C,  the  Index  cutting  115  deg.  and  the  Line  DL  n  Chains  4  Links. 

5.  Remove  the  Theodolite  to  E,  turning  it  about  till  you  lee  the  fixth  Angle  at  F, 
and  there  fix  it ;  turning  the  Index  backwards  to  D,  it  cutting  m  deg  lo'min  and 
the  Line  E  F  7  Chains  70  Links. 

6.  Remove  the  Theodolite  to  F,  turning  it  about  till  you  lee  the  feventh  Angle  at 
G,  and  there  fix  it ;  then  turn  the  Index  backwards,  till  through  the  Sights  feu  fee 
the  Angle  at  E,  the  Index  cutting  80  deg.  and  the  length  of  cheTine  F  G  <  Chains 
67  Links.  1  r 

7.  /.<?///,  Place  the  Injlrument  at  G,  and  the  Index  lying  upon  the  Diametre,  turn 
the  whole  Theodolite  about,  till  thiough  the  Sights  you  lee  the  Angle  at  A,  where 
>ou  began  i  and  there  fixing  it,  diretft  the  Sights  backwards  to  F,  the  Index  cutting 
224  deg.  and  the  Line  G  A  7  Chains  87  Links.  Having 
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71  r  .  m  idcO hftr-vathn  at  every  Angle  of  the  held,  and  meafured  the  Length 
of 'everyone,  and  enteral  them  into  a  Futi  Book,  you  will  tmd  them  tdfotml  as  m 
this  Tallin  _ _  •  ■ 
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VIII. 

How  to  Prot rad  the  Obfervation  in  the  laft 
Chapter.  '  }  ' 

,  T-vRaw  a  Line,  as  AG;  then  apply  the  Centre  of  your  ProtraOcr  to  the  Point  Fig.  IV 
'  I)  A  and  (  becaufe  the  Degrees  cur  at  your  firft  Obfervation  were  97  cleg.  ) 
turn  the  Protrallor  about,  till  the  Line  AG  lie  diro&ly  under  97  deg.  and  then  at 
the  beginning  of  the  Degrees  of  the  Protrallor  (marked  with  the  Letter  h)  make 
a  Mark, and  through  it  draw  the  Lino  A  B  ;  letting  12  Chains  5  Links  upon  it  horn 

A  a°  Apply  the  Centre  of  the  Protrallor  to  the  Point  B,  and  turn  it  about,  till  110 
deg.  30  min.  ( the  Degrees  cut  by  the  Index  at  B)  do  lie  juljover  the  Line  AB: 
and  at  the  beginning  of  the  Degrees  make  a  Point  upon  your  Paper ;  through  which 
draw  the  Line  BC,  containing  4  Chains  45  Links. 

In  this  manner  mult  you  deal  with  all  the  reft  of  the  Angles ;  And  when  you 
come  to  VrotraH  the  Angle  at  F,  and  have  drawn  the  Line  F  G,  you  lhall  hud  it  to 
cut  the  Line  AG,  full  drawn,  in  the  Point  G,  leaving  the  Line  A  G  to  contain 
7  Chains#*)  Links,  and  the  Line  FG,  5  Chains  67  Links. 

In  the  performance  hereof,  Practice  is  better  than  nnny  Words,  and  the  Sight  of 
the  Figure  more  than  Information  ;  in  which  you  may  Ice  the  Protractor  lie  in  its  true 


CHAP.  IX. 

Horn  to  Difcover  whether  the  Angles  made  at  your  fe¬ 
ver  al  Stations  be  truly  tal\eu  or  not. 

Tllis  way  of  Surveying,  (which  is  inferior  to  none,  although  nor  altogether 
lo  expeditious  as  Ionic  ways  which  follow,)  hath  a  prcliemincnce  above  the 
reft;  for  by  help  of  your  Field  Book  you  may  (before  you  go  out of  the  Feld  ) 
know  whether  your  Plot  will  dole  at  the  end  of  your  Prctrallton ,  bdoie)ou  bv.giu  . 
And  for  to  effect  it,  this  is  the 

RULE. 

Multi  dy  I  Ho  deg.  by  a  Number  left  by  two  than  the  Number  of  the  Sides  <  r  Angles  :n 
you-.*  Plot,  the  Produtl  of  that  Multiplication  jhall  be  equal  to  the  Sumw  of  all  the  An¬ 
gles  cbfervcd. 

Example.  In  the  Plot  of  the  FwWlaft  taken,  [  Pig-  IV.  J  the  Number  of  the 
or  Angles  theieof  are  Seven,  two  lels  is  Five :  wherefore  Multiply  i8o  by  5,  and  the 
Product  will  be  yoo.  Then  add  all  Angles  of  your  leveral  Obiervations  togecliei, 
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as  they  {land  in  your  Field  Hooky  and  they  make  900  >  w^dch  demonftrates  the 

Angles  to  be  truly  taken  :  for  if  they  had  differed,  theie  had  been  {ome  error  com¬ 
mitted  in  your  Ohlervations. 

Note ,  That  the  quantities  of  all  Angles,  are  to  be  reckoned  in  the  inline  of  the 
Vloty  and  not  without,  as  in  the  toicgoing  Plot,  the  Angle  at  G  being  224  deg. 
Thefe  are  counted  within  the  Field,  but  the  outward  Angle thereof  is  but  1 56 
deg.  by  which  Angle  it  mull  be  Protracted,  as  in  the  Figure  is  evidently  feen. 

CHAP.  X. 

A  more  Compendious  way  of  talking  the  Plot  of  any 
Wood,  Park,  or  other  large  Champion  Plain,  by  the 
Theodolite  ,  by  going  about  the  fame ,  and  making  Ob - 
ferv  at  ion  at  every  Angle  of  the  fame. 

f,„  y  T  E  T  ABCDEFGHK  be  a  large  Common  Field ,  or  the  like,  to  be  Plotted. 

I  j  In  this  way  of  Surveying,  you  muft  always  oblerve  this  Method  ;  viz,.  (i,)At 
every  Station,  to  let  the  In/lrument  fo  that  the  Needle  may  hang  direCtly  over  the 
Meridiem  Line  in  the  Card.  And  (2.)  to  keep  one  end  of  the  Index  next  your  Eye, 
and  not  fometinies  one  and  lonietimes  another,  for  that  will  caufe  confufion  in 
your  Work.  Then  ( }  )  always  count  the  Degrees  which  are  cut  by  that  end  ot  the 
Index  which  is  fartheft  from  you.  Oblerving  theie  Cautions ,  I  will  proceed  to  the 
VraCltce ;  in  which,  as  alio  in  the  Protrallton,  I  will  be  very  brief. 


Having  gone  round  about  the  Field  in  this  manner,  and  collected  the  Degrees  cut 
by  the  Index,  and  the  Lines  meaiiired  by  the  Chain  into  a  Field  Book,  they  will  Hand 
as  above  :  By  help  whereof  you  may  Protract  and  draw  a  Plot  thereof,  as  fhall  be 
directed  in  the  following  Chapter ,  very  much  differing  from  all  the  former  ways  of 
Protraction. 


’!  CHAP.  XI. 

j‘i  How  to  Protrad  the  Obfervations  fallen  according  to  the 

Dire&iom  of  the  lajl  Chapter. 

Fig,  V.  T  T  P°n  a  Sheet  of  Paper,  or  Skin  of  Vclom,  as  L  M  N  O  ;  draw  feveral  Lines  pa- 
U  rallel  one  to  another,  as  in  the  Figure ,  but  let  the  Diftance  of  thole  Parallels 
be  lefs  than  the  Breadth  of  the  Square  part  of  the  Protraltor.  Theie  Parallel  I.ines 
arc  called  Meridians :  and  upon  (or parallel  to)  one  of  thefe,  mull  the  Meridian 
Line  of  your  Protractor ,  noted  with  EE,  always  be  laid. 

Your  Paper  or  Volom  thus  prepared,  aflign  a  Point  upon  any  Meridian  (as  A  ;  ) 
upon  this  Point  A  place  the  Centre  of  the  Protraltor,  and  the  Meridian  Line  thereof, 

EF, 
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1  p’,  upon  the  M ridnm  of  vour  Paper  :  Then  by  your  Field-Book  you  find  that  the 
Degrees  cut  by  the  Nd  x  at  A,  wei'e  19 1  deg.  which  being  more  than  i8o,  lay  the 
Semicircle  oi  the  Protract' r  downwards,  and  againft  1 91  deg.  make  a  Mark  with 
your  Fret  riding Pm,  rlien  horn  A,  through  this  Point,  draw  the  Line  A  B,  to  con- 
lain  10  Chains  75  Links. 

2.  Apply  the  Centre  of  the  Protractor  to  the  Point  B,  with  the  Meridian  Line 
EE  thereof,  parallel  10  one  of  the  pricked  Meridians  upon  the  Paper:  And  feeing 
the  Degrees  cut  at  B  aie  more  than  1K0,  viz,.  t~y,  lay  the  Protraltor  downwards, r 
( as  before,)  and  make  a  Mark  againlt  179  deg.  through  which  diaw  die  Line  B  C, 
containing  6 Chains  S;  I, inks. 

;.  Apply  the  Protractor  to  C,  and  the  Meridian  of  it  parallel  to  the  Meridians  on 
the  Paper,  and  the  Degrees  cut  at  (.'being  moie  than  180,  viz.  216  deg.  50  min.  lay 
the  Protraltor  downwards,  and  make  a  Mark  againft  216  ;  through  which,  from  C, 
draw  the  Line  CD,  containing  7  Chains  82  Links. 

4.  Lay  the  Centre  of  the  Protractor  upon  D,  the  Semicircle  downwards,  and  againft 
525  cleg.  (  which  were  cut  by  the  Index  atD, )  make  a  Mark,  through  which  draw 
a  Line  from  D  to  L,  to  contain  6  (’bains  96  Links. 

5.  Apply  the  Centre  of  the  Protractor  to  the  Point  E,  and  the  Meridian  Line  there¬ 
of  upon  (  or  parallel  to  )  one  of  the  Meridians  upon  the  Paper:  Now  (becaufethc 
Degrees  cut  by  the  Index  at  this  Obiervation  made  at  E,  were  lels  chan  180,  viz* 
but  1 2  deg.  50  min.)  therclore  lay  the  Semicircle  oi  the  Protraltor  upwards,  and 
make  a  mark  or  prick  againft  12  deg.  30  min.  through  which,  from  the  Point  E, 
draw  the  I  ,ine  E  F,  to  contain  9  Chains  71  Links. 

In  this  manner  mull  you  Protralt  all  the  other  Angles  at  F,  G,  H,  and  K.;*  and 
more,  if  more  had  been ;  Remembring  always,  that  if  the  Degrees  to  be  Protracted 
he  Ids  than  180,  the  Semicircle  of  the  Protraltor  mult  be  placed  upwards;  but  if 
above  180  deg.  downwards. 


CHAP.  XII. 

How  to  tal^e  the  Plot  of  a  Lordfhip,  or  Mannor,  con- 
fif  ing  of  divers  Sever  als ,  as  Pafture,  Arable  and 
WoocbLand.  ‘ 

'■A 

I  Need  not  life  many  Words  to  illuftrate  what  I  intend  to  teach  in  this  Chapter , 
having  already  feveral  ways  declared  the  manner  how  this  Work,  or  the  like, 
may  be  performed:  Yet  I  will  here  ftiew  one  ocher  way,  lomewhat  (though  not 
mudi )  differing  from  the  lall  way  in  Chapter  X  1  and  in  the  Explanation  thereof  I 
fhall  be  vciy  brief,  giving  you  only  the  Sight  of  a  Field  Book,  in  which  the  Obferva- 
ciqns  were  entred  that  were  taken  in  the  feveral  Fields :  die  Sight  whereof,  compared 
with  thy  Figure,  (oblerving  the  Directions  in  the  two  foregoing  Chapters, )  will  giv^ 
more  Light  than  a  large  Chapter  of  Information  or  Precepts.  ) 
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T he  Form  ami  Order  of  the  Field  Book. 
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I4  oo|  The  Station's 

end,  and  the  Woodcnclofed. 

Having  thus  far  proceeded,  and  incloied 
the  Wood  in  your  Protra&ion,  according 
to  the  Notes  in  your  Field-Book^  from  the 
Points  fet  off  in  your  Field-Bool £  to  the  lelt 
Hand  in  your  gP  and  iolh  Stations,  which 
will  be  the  Points  a ,  b,  c,  d,  and  e. —  If  you 
now  draw  the  Lines  ab,bc ,  ed,  de ,  tf  and 
f  g,  you  (hall  have  incloied  iV«f\  Field  alfo. 

Then  going  to  your  Inftrument ,  (landing 
all  this  while  at  your  io'h  Station,  dired  it 
to  your  iilhSration,  and  enter  your  Notes 

in  your  Field-Book^ as  lollowc th. _ 

['  0  10  Making  an  /4ngU 
•>  nS’*  with  ©  9 

At  of ia8;d 

3  35  1  9o 


i°  651  55  T  c 

1  75J  I  crols  a 

I  1 4  6  cl  Hedge. 

I  am  come  now  to  my  Firli  Station, 

where  I  firli  began.  Obferve 
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Obferve  well  the  Field-Book  foregoing ,  and  compare  it 
with  Figure  VI. 

YOur  hftmmni  being  placed  at  Station  1,  [thus  marked  in  the  Figure  Or,] 
and  your  Sights  directed  to  ©  2,  your  Vilual  Line  wasGl,  Gi.~  In  the 
meaiuring  of  which  Line  I  find, by  my  Field-Book,  that  at  ©  1  Iwasdiftanc 
from  the  Hedge  corners  on  either  fide  10  Links  of  a  Chain:  wherefore  upon 
'  a.m  paDer  I  draw  a  Right  Line,  as  0  1,  ©  2,  and  on  either  fide  thereof  I  fee 
10  I  inks  from  0  1  to  n  on  the  Right  hand,  and  from  ©  1  to  /  on  the  Left-hand.  — 
Then  I  find  by  my  Field  Book,  that  at  the  end  of  1  Chain  and  15  Links,  my  Vifual 
line  is  diftant  from  the  bow  of  the  Hedge  on  the  Right-hand  16  Links,  which  I 
lbt  from  my  Viliial  Line  to  0,  and  draw  n  0.  Alfo,  at  the  end  ot  2  Chains  45  Links, 
1  find  tint  I  ani  diftant  from  a  bow  in  the  Hedge  and  a  Gate  there  52  Links: 
wherefore  1  let  52  Links  from  my  Vifual  Line  to  t,  and  draw  the  Line/ t.  And  in 
this  manner  I  proceed  (  as  my  Field-Book  directs  me  )  till  I  have  gone  quite  round 
the  fevcral  parcels  to  be  Surveyed,  (  which  are  here  Six  :  ;  and  proceeding  in  this 
manner  you  Ihall  have  the  true  Plot  of  all  your  Severals,  as  in  the  Figure ;  which  you 
may  call  up  and  order  according  to  the ■  directions  tallowing. 

Anil  now  having  finiftied  your  Field-work  of  theie  Four  other  Clofes,  and  by 
your  ProtraAion  found  the  Points  h,  /,  k,  /,  »,  o,p,  and  7,  if  you  draw  the  Lines 

ch  bi  1  k  and  k  d,  you  fliall  have  inclofcd  the  Upper  Fall . - And  if  you  draw  the 

Lines  kp  pr ,  and  rf,  you  fliall  inclole  Brill  Mead.  —  Alfo,  if  you  draw  the  Lines 

iq  qn,n  0,  and  op,  you  will  inclole  the  Lower  Fall. -  Laffly,  If  you  draw  the 

Lines  hi,  /w.and  mp,  you  will  inclole  the  Eaft  Vide. 


CHAP.  XIII. 

The  Confl  ruction,  Defcripion,  and  Vfe  of  a  Decimal 
Table,  Shewing  the  Difference  of  Longitude  and 
Latitude  of  any  Line  at  every  Degree  of  InterfeBion 
with  the  Meridian,  for  the  ready  finding  the  Fading 
and  Wefting,  Northing  and  Southing  of  any  Mei- 
fured  Line, " having  its  Bearings,  and  alfo  the  Per¬ 
pendicular  Altitude  and  Horizontal  Line  of  any  Hill 
or  Mountain. 
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The  Decimal  Table. 

D 

IO 

io 

40 

5° 

60 

70 

80 

90 

IOO 

89 

0999 

2aoo 

3000 

5999 

4999 

5998 

6998 

7998 

8998 

9  9  98 

88 

1999 

2998 

3998 

4997 

5996 

6^96 

7994 

8994 

9994 

b7 

86 

0999 

1997 

3996 

3995 

499? 

5989 

6988 

7987 

8986 

9986 

0998 

1995 

299? 

3990 

4988 

5986 

6984 

7983 

8972 

997* 

»S 

0996 

1992 

2989 

39*5 

4981 

5977 

697? 

7970 

8  9*6 

9962 

84 

0995 

1989 

2983 

397^ 

4973 

5962 

*957 

7951 

8947 

9945 

83 

099; 

1985 

2978 

3970 

4963 

595? 

6946 

7939 

8932 

9915 

82 

0990 

1981 

2971 

396i 

495* 

594° 

*93* 

79ii 

8912 

9903 

hi 

0988 

*97? 

296; 

395  i 

4938 

5915 

6913 

790* 

8892 

9877 

80 

0982 

1969 

1954 

39  39 

4914 

5909 

6894 

7878 

8863 

9848 

79 

78 

0982 

196; 

3945 

3926 

4908 

5890 

6871 

785; 

8834 

9816 

09S8 

1956 

1954 

3913 

4891 

5869 

6847 

7825 

8803 

978* 

77 

76 

75 

0975 

0970 

1 949 

2923 

3897 

4872 

5846 

6821 

7795 

8770 

9744 

1 94 1 

291 1 

3881 

4851 

5821 

6791 

7762 

K77? 

9703 

0966 

1952 

2898 

3864 

4830 

5796 

6762 

7728 

8694 

9659 

74 

1% 

0961 

192; 

2884 

3*45 

4806 

5768 

6719 

7690 

8652 

9613 

0256 

1 9H 

2869 

3825 

4782 

5737 

6694 

7650 

8607 

9563 

72 

0951 

1902 

285; 

3804 

4755 

5706 

6657 

7608 

8559 

95** 

71 

c>94<5 

1891 

2856 

3782 

47  2  7 

5*7? 

66 1 8 

7563 

8510 

9455 

7° 

0240 

1878 

2818 

3758 

4697 

5638 

6578 

75*8 

**457 

9397 

69 

0934 

1867 

2801 

3734 

4668 

5600 

*533 

74^7  | 

8401 

93  36 

68 

092  7  ] 

1854 

2782 

3709 

4636 

5564 

6489 

74*6 

8  344 

9271 

67 

092  j 

1841 

2761 

3682 

4601 

5520 

6441 

7362 

8284 

9105 

66 

0914 

1817 

2741 

3654 

456H 

5478 

6391 

7306 

8221 

9*35 

65 

0906 

1K13 

2719 

3615 

4??'-; 

5434 

*34* 

7148 

8156 

9063 

64 

6; 

0899 

1798 

2696 

3595 

4494 

5390 

8290 

7189 

8088 

8988 

0891 

1782 

267; 

3  5  64 

4455 

5343 

6135 

7126 

8018 

8910 

62 

0S83 

1766 

2649 

3  5  31 

44*4  | 

5295 

6179 

7061 

7946 

8829 

61 

0875  1 

1  >749 

1624 

3498 

4373 

5M7 

6  122 

6997 

7872 

8746 

60 

0866 

1 7  52 

2598 

3464 

43  3° 

S«  96 

6062 

6928 

7794 

. 

8660 

59 

0857 

1714 

1  i572 

3419 

4286 

5*4i 

5999 

6857 

77*4  1 

8572 

58 

0848 

1 696 

1544 

3392 

4140 

5086 

5934 

6783 

7631 

8480 

57 

08;  9 

1 677 

2516 

3  3  5  5 

4*93 

5029 

5869 

6708 

754s 

8387 

56 

0829 

1658 

2487 

33** 

4*45 

497* 

5801 

6630 

746° 

8290 

55 

0819 

1638 

2457 

3276 

4095  • 

49*1 

1  5731 

6552 

;  7i7i 

8192 

5 j. 

0809 

1618 

2427 

3236 

4045 

4«5* 

5661 

6470 

7180 

8090 

5? 

0799 

1 597 

1396 

3 1 94 

3993 

4779 

5576  I 

6371 

7*69 

7986 

52 

0788 

1576 

2364 

3152 

3940  | 

4716 

4661 

5  5*4  1 

*303 

7°9* 

7880 

1  5 1 

°777 

1 554 

2  2  2 1 

3109  1 

3886  | 

5439 

6n<* 

6994 

I  777* 

1  S° 

0766 

*5?2 

2298 

3064  j 

383° 

4596 

5362 

6128 

6894 

1  -7  <5<5o 

1  49 

0755 

1509 

2264 

|  3019 

3774 

4528 

5283 

<5038 

6292 

7547 

48 

074; 

i486 

2229 

1  1973 

3716 

4461 

5203 

5946 

6688 

!  743* 

47 

0731 

146;  j 

2194 

2915 

3657 

4391 

5122 

5«5? 

6581 

73*4 

!  46 

0719 

1439  I 

2 1 58 

2877 

3597 

4348 

5072 

5796 

6521 

|  7*93 

!  4S 

0707 

I4U  1 

212 1 

2828 

JLI2L 

4143 

495° 

5656 

<bj6± 
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The  Decimal  Table. 

D 

10 

20 

40 

50 

60 

70 

80 

90 

loo 

01 

0017 

0035 

0052 

OO7O 

«" 

00 

0 

0 

0104 

0121 

0139 

0156 

0174 

02 

0035 

0070 

OIOS 

OI4O 

0*74 

0210 

OI44 

0280 

°3*4 

0349 

0? 

04 

0052 

0070 

0105 

0140 

0*57 

0209 

020 p 

O279 

0262 

0349 

0310 

0420 

°o$ 

0416 

o5S8 

0468 

0628 

°5 

0087 

o*74 

0261 

O349 

0436 

0523 

0610 

0697 

°/*4 

0872 

06 

0105 

0209 

0314 

0418 

0523 

0628 

0732 

0837 

0941 

1045 

07 

0122 

0244 

0366 

0487 

0609 

°73* 

085? 

0975 

1097 

1219 

08 

0139 

0278 

0418 

°557 

0696 

oS35 

0974 

*114 

1 2  5  3 

*391 

09 

OI56 

03*3 

0469 

0629 

0782 

0938 

‘095 

1251 

1408 

1564. 

10 

0*74 

o?47 

0521 

0894 

0868 

1042 

1215 

1389 

1561 

1736 

1 1 

0191 

0382 

0572 

0763 

0954 

1145 

*336 

1526 

1717 

1908 

12 

020S 

0416 

0624 

0832 

1040 

1248 

*456 

1 664 

1872 

2079 

*3 

0225 

0450 

0675 

0900 

1 12  s 

*35° 

*575 

1800 

202s 

2249 

*4 

0242 

0484 

Q72d 

0968 

1210 

1451 

'694 

1936 

2288 

2419 

*5 

0259 

0518 

0776 

*°35 

1294 

*553 

1812 

2070 

1319 

2588 

16 

0276 

0551 

0827 

1102 

*378 

*654 

1930 

2205 

2481 

1756 

*7 

0292 

°5*5 

0618 

o877 

II69 

1462 

*754 

2  04  A 

2339 

2631 

2914 

18 

0309 

0917 

1236 

*545 

*854 

2ltf  3 

2472 

2781 

3090 

19 

0326 

0651 

0977 

I3°3 

1628 

*954 

2280 

2505 

2831 

315* 

20 

0342 

06  84 

1026 

1368 

1710 

2052 

2394 

2736 

3087 

3410 

2 1 

0358 

0717 

1075 

*43? 

1791 

21  so 

1509 

2867 

3226 

3584 

22 

°375 

0749 

1124 

1498 

*873 

2248 

2612 

1997 

3  37* 

3746 

13 

0391 

0781 

I  172 

*563 

*954 

1344 

1735 

3116 

35*6 

3907 

24 

0407 

081 3 

1220 

1627 

2034 

2441 

2847 

3154 

3661 

4067 

25 

0423 

084  s 

1268 

1690 

21 13 

1536 

2959 

338i 

3804 

4226 

26 

0438 

0877 

*3*5 

*753 

2192 

2630 

3089 

3507 

3946 

4384 

27 

0454 

0908 

l \6 1 

1816 

2170 

1714 

3178 

3631 

4086 

4540 

28 

0469 

0939 

1408 

1878  j 

1347 

2817 

3286 

37  5* 

4115 

4695 

19 

0485 

1  0970 

*454 

1939 

1424 

2909 

3394 

3878 

4363 

4848 

30 

0500 

1000 

1 500 

2000 

2500 

3000 

3500 

4000 

4500 

5000 

3* 

05*5 

1030 

*545 

2060 

2575 

3090 

3605 

4120 

4635 

5150 

3i 

053° 

IC60 

1590 

,2 1 20 

2650 

3*79 

3709 

4239 

4769 

5299 

3? 

0545 

1089 

1634 

2178 

2723 

3268 

3812 

43  57 

4901 

5446 

34 

°5  59 

1 1 18 

1678 

1137 

2796 

33  5  5 

39i5 

4474 

5033 

5592 

35 

°574 

**47 

1721 

2294 

2868 

344i 

401  s 

4589 

5162 

5736 

36 

0588 

1 176 

*7*3 

i35i 

2939 

3517 

4**4 

47°i 

5190 

5878 

37 

0602 

1204 

1805 

2407 

3009 

3611 

4212 

■4814 

54*6 

6018 

3s 

o6i<5 

1231 

1847 

2463 

3078 

3*95 

4310 

492  b 

5  541 

**57 

39 

0629 

1159 

1888 

15*7 

3*47 

3775 

4405 

5034 

5663 

6293 

40 

0643 

1286 

1918 

2571 

3i*4 

?s57 

4499 

5*41 

5785 

6428 

4* 

0656 

1 312 

1 968 

2624 

3280 

3937 

45^3 

5149 

59os 

<5561 

4i 

0669 

i?38 

I  2007 

2677 

2728 

3  346 

40*5 

4*84 

5  3  5  ? 

6022 

6691 

4  3 

0682 

1 304 

2  o\6 

?4*o 

4092 

4774 

5456 

61 38 

6820 

44 

069  s 

1389 

2084 

1779 

3473 

4168 

4863 

5  5  58 

6252 

*947 

0707 

I4U 

1  2  121 

2828 

3536 

424? 

49  so 

5656 

6365 

7071 

The  Definition, Ufe,  and  Con/lruflm  of  the  foregoing  Decimal  Table, 

for  the  W"'%  of  •!*  Eaft'nR  a"tl  hefting,  Northing  ml Southing 
of  ,my  Line,  the  Length  ml  'Bearing  king  given.  Ml  aljo  the  Ho¬ 
rizontal  and  Perpendicular  Line  of  any  Hill,  &c. 


I.  The  Dcfcription. 

Til  IS  Table  is  fo  ordered,  as  to  be  in  two  Pages,  the  one  facing  the  other,  to 
that  both  Pages  may  he  feen  at  one  view  ;  the  Left-hand  1  age  haying  the  hrtt 
Degrees  of  tho  Quadrant  in  a  little  Column  on  the  Lclt-htlc  thereof,  and  bcgin- 
neth  at  the  top,  and  is  numbred  downward,  beginning  with  1,2,5,  &c.  and  end¬ 
ing  vvith  And  this  Page  hath  altb  ten  Columns  more  towards  the  Right-hand, 
which  are  noted  at  the  Head  with  10, 20,  30  &c.  to  100,  over  the  laff  Coliimn. 
And  as  the  Left hand  Page  is  noted  at  the  Head,  fo  is  the  Right-hand  1  age  alio, 
and  hath  a  little  Column  alfo  towards  the  Lett  hand,  which  is  numbred  upwards, 
ns  the  other  was  numbred  downwards;  and  it  hath  the  Degrees  an  wenng  to  the 
other  half  of  the  Quadrant,  -viz,,  from  45  to  9©  Degrees,  accounted  upwards,  tor 
the  readier  finding  the  Complement  of  any  Number  of  Degrees  to  90,  tor  the 
convenience  of  taking  out  the  Numbers  anfwcring  to  any  Degrees,  and  the  Comple¬ 
ment  of  the  fame  Degrees,  both  at  one  view.  I  he  Ufe  ot  this  Table  will  moie  plain¬ 
ly  appear  by  the  Lxatnples  following,  than  by  ufing  of  many  Words  for  the  explain¬ 
ing  of  it. 

II.  The  Z )fc  of  the  Table. 


Fig.  VII. 


I 


1 


Example  t.  The  following  Figure  VII.  is  the  Plot  of  a  large  Wood  near  Homfey, 
and  adjoining  to  a  place  called  CoptTIall ,  which  is  called  by  the  name  of  Brown  s 

The  Lines  of  the  Sides  are  noted  witli  ABCDEFG,  as  you  fee  the  pricked 
Lines  of  the  outlidc  of  the  Plot  between  Letter  and  Letter ;  and  the  black  Lines 
within  the  pricked  ones  are  the  Pounds  of  the  Wood  ;  and  the  fhort  pricked  Lines 
which  touch  the  other  pricked  at  Right  Angles,  are  Perpendicular  Sets  off  from  the 
Chain  Line  to  the  outlidc  of  the  Wood-. 

There  are  two  other  pricked  Lines;  the  one  noted  with  N.S.  which  fignifieth  the 
Meridian,  OK  North  and  South’,  the  other  noted  with  E.  W.  which  flieweth  the  Eaft 
and  IVtft  parts  of  the  Plot  of  the  Wood  :  and  thcle  Lines  interleaf  or  meet  one  ano¬ 
ther  in  the  Point  A.  And  if  a  Line  lie  drawn  parallel  to  N.  S.  through  the  Point 
13,  that  will  alio  he  a  Meridian  Line,  and  thew  the  North  and  South  parts  of  the  Plot  : 
and  then  from  the  Line  Eaft,  Weft,  draw  alio  a  Line  parallel,  cutting  the  Point  B ;  and 
that  will  (hew  the  Kajl  and  IVeft  titles  of  the  Plot.  And  in  the  like  manner  you  may 
continue  the  drawing  of  Parallel  Lines  from  the  North  and  South,  anti  Eaft  and  IVeft , 
to  all  the  Angles  of  the  Plot,  or  any  other,  if  you  lift  to  take  that  pains. 

Then  having  provided  a  Field  Book,  in  form  of  that  which  followeth,  divided 
and  ruled  into  S  Columns,  you  may  proceed  to  the  Field  Work  in  manner  fol¬ 
lowing,  viz. 

I<)r ft,  Placing  your  Inftrumertt  at  A,  and  the  Flower-de-luce  towards  you,  direct: 
your  Sights  to  B,  and  obterve  What  Degrees  the  South  end  of  the  Needle  cutteth, 
which  1  find  to  be  37  Degrees,  andbearcth  from  the  North  towards  the  IVeft  37DC 
giees,  as  by  the  Plot  and  the  Line  of  North  and  IVeft  from  the  Point  A  is  dilcovcicd. 
Anti  you  may  very  ealily  dilcern  that  the  Line  A  13  lieth  nearer  to  the  North  than 
the  IVeft,  and  therefore  the  North  Column  mult  have  the  bigger  Number  ;  and  for 
the  bigger  Number  you  mull  always  ufe  the  bigger  Angle  ;  which  in  this  calc  L  the 
Complement  of  37  Degrees  to  yo  Degrees,  which  is  53  Degrees.  Then  moatuic  the 
diitance  of  the  InHrmnent  from  the  corner  of  the  Wood,  it  being  here  Perpendicular 
to  the  corner :  but  if  the  Inftrumcvt  had  been  fet  up  befoie  you  come  to  the  Per¬ 
pendicular  let  tall  from  the  corner  of  the  Wood  upon  the  mealiiretl  Line,  then  voa 
mutt  mcaliire  to  far  of  the  moaliircd  Line,  till  there  will  a  Perpendicular  fall  from 
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the  corner  of  the  Wood  or  Field  upon  the  mealiired  Line.  Then  count  how  much 
of  the  merited  Line  cometli  to  that  Perpendicular,  and  note  that  down  in  the 
Column  provided  for  the  Chain  Line ;  and  then  mealuro  the  dilhnce  horn  the 
place  the  Chain  was  accounted  from  the  Instrument,  and  jet  that  down  in  another 
Column  fitted  lor  that  pur  pole  j  lor  Sets  oil,  either  on  the  Lett  oi  Right-hand.  And 
as  in  this  Plot  all  the  Sets  off  are  to  the  Right-hand,  the  diltance  h  orn  tht  In(lrumuit  to 
the  corner  of  the  Wood  at  A  is  i  Chain  and  6  a  Links, which  1  let  down  in  a  Column 
on  the  Right  hand  of  the  Chain-Lino  Column,  and  Ciphers  in  the  room  of  Chains 
and  Links*;  lignilying  theie  was  no  part  o!  the  Line  A  B  mealiired  where  tliat  Per¬ 
pendicular  fell.  Then  meaime  from  A  to  the  next  Perpendicular  at  Number  i, 
which  is  7  Chains  oo  Links:  this  mult  be  put  in  the  Quin-Column  under  the  Cy¬ 
phers.  Then  meatiuo  the  diltance  from  the  Chain  to  the  Bounds  ot  the  Wood, 
i  Chain  7;  Links,  and  put  that  in  the  next  Column  under  1  Clian6o  Links-  Then 
mcalurc  from  1  to  the  Number  2,  which  is  from  A  10  Chains  and  60  Links,  which 
niult  be  placed  under  7  Chains  00  ;  and  there  the  diltance  from  the  Wood  is  nothing; 
therefore  place  Cyphers  in  the  next  Column, under  1  7;.  1  hen  from  A  to  $is  i-fQuins 
00  Links,  which  place  under  10  60,  and  mcalurc  the  dijtunco  bom  thence  to  the 
Bounds  of  the  Wood,  which  isSo  Links,  which  put  in  the  next  Column  under  o  00. 

Then  from  A  to  4  is  16  Chains  So  Links,  which  place  under  14  00,  and  at  that 
place  the  diltance  of  the  Bounds  of  the  Wood,  which  is  88  Links;  place  SS  un¬ 
iter  So  in  the  next  Column.  And  from  A  to  5  is  19  Chains  60  Links;  then  put 
iy  60  under  16  bo,  and  there  take  the  diltance  ot  the  Bounds  ot  the  Wood,  which 
is  1  Chain  06,  which  place  under  o  88,  and  proceed  to  the  Number  6.  The  di¬ 
ltance  from  A  to  B  is  ay  Chains  40,  which  place  under  iy  60,  and  find,  the  iliort- 
elt  diltance  of  the  Bounds  ot  the  Wood,  which  is  1  Chain,  which  place  in  the  next 
Column:  and  then  put  ay  40  under  ay  40,  and  take  the  greateff  diltance,  which 
is  1  Chain  9a :  which  place  under  1  oo,  and  by  that  means,  when  you  come  to 
Plot  the  Wood,  you  will  have  that  break  at  Number  6.  (But  if  the  break  had 
been  the  contrary  way,  then  you  ffiould  have  taken  the  grcatell  diltance  firft,  and 
let  down  the  number  of  Chains  and  Links  horn  A  \  and  then  afterward  taken  the 
fhortelt  diltance,  and  againlt  it  in  the  Chain-Line  let- down  the  diltance  from  A: 
and  by  tiling  of  this  method  you  will  not  be  liibjeT  to  miltake,  whether  the  break 
ftandoth  from  you  or  cometh  towards  you.  )  Then  having  linilhed  my  work  at 
Number  6,1  meafurc  forward  to  the  Beacon  placed  at  B,  and  1  find  the  diltance* 
from  A  to  Bis  35  Chains  and  ao  Links,  which  1  place  under  ly  40;  and  then 
mcalurc  the  diltance  from  the  Beacon  in  a  Perpendicular  Line  to  the  Bounds  01  the 
Wood,  which  is  1  Chain  and  y6  Links,  which  limit  be  placed  under  1  92  :  then  is 
the  Line  A  B  linifhed. 

Then  take  down  the  Beacon  and  let  it  up  at  C5  and  place  the  hftrtmwit  at  B, 
where  the  Beacon  flood;  and  putting  the  Flower-de-luce  towards  you;  direct  the 
Sights  toC,  and  you  will  liiul  that  the  South  end  oi  the  Needle  will  Itand  over 
71  Degrees  from  the  South  towards  the  Hi  ft  ;  and  therefore  the  II  eft  Column  mult 
have  a  great  deal  the  bigger  Number,  as  the  proportion  ot  the  Sine  of  iy,  the  Com¬ 
plement  of  71,  and  the  ^ine  of  71  require.  Then  place  down  this  71  Degrees  in 
its  proper  Column,  and  S.  IF.  with  it,  to  lignilie  that  the  Line  is  South  weft  7 1  De¬ 
grees.  Then  mcalurc  the  diltance  from  the  Inftrurmnt  to  the  Bounds  ot  the  Wood 
in  a  Perpendicular  Line  to  B  C,  and  note  it  down  as  you  did  in  the  Line  A  B. 

Then,  as  you  meafurc  towards  C,  take  notice  of  the  Perpendiculars  as  you  pals 
by,  and  let  them  down  in  the  lame  order  as  you  did  in  the  Line  AB:  and  ha¬ 
ving  let  them  down  in  order  in  your  Field-book,  and  inealured  to  the  Beacon  at  C, 
which  is  10  Chains  ao  Links,  and  the  Perpendicular  nothing;  then  is  the  Line  BC 
finilhed. 

Then  take  down  the  Beacon  at  C,  and  let  it  up  at  D,and  place  the  Instrument  '.t  here  ■ 
the  Beacon  flood  at  C,  and  bring  the  Flower-de-luce  tuivaids  you,  and  diioCt  the  Sights 
to  D  ;  the  hi  ft  rumen  t  being  let  level,  you  will  find  that  the  Si  nth  end  of  the  Ntedle 
will  reft  over  iS  Degrees  l  Fe ft  ward  of  the  North ;  which  mi. ft  be  noted  in  your 
Field  Hook  thus,  lb  D.  N.  IF.  And  here  the  North  Column  mult  have  the  bigger 
Number;  the  Line  C  D  being  nearer  the  AVr//j  than  the  Heft,  mull  be  the  bigger 
Number,  and  longer  Line.  rI  lien  meafurc  from  C  to  D,  which  is  17  Chains  and 
v.o  Links ;  taking  notice  of  the  Perpendicular  Sets  oft  as  you  go  along,  as  you  were 
directed  in  the  Line  A  B,  and  enter  it  into  your  Fuld-Boik  accordingly 


then 
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;-r^e,^n 

inS“Sta Dtowmds  E,  until  you  conic  ngninft  the  Porpundicukr  of 

in  the  Chain-Column,  and  raealure  how  tar  it  am  that  1  o  hu  Chau t L, no 
which  will  be  found  to  be  50  Links  >  which  tmift  lie  put  into  the  next  Column, 

V  Them  ^ium  to  rBeacon  at  E,  and  as  you 

Length  of  the  Line  to  that  corner  ot  the  Wood,  which  is  20  Ho,  and  the  d  ltance 
there  from  the  corner  ot  the  Wood  50  Links :  let  them  both  down  as  you  d  d l  he 
other,  and  mcafure  to  the  Beacon  at  L,  which  is  2.  10;  which  enter  m  th c  Field- 
Book,  and  the  Line  D  L  is  finilhed.  ...  ,tl,i  r/nw;tr. 

Then  remove  the  InHrumnt  to  L,  and  the  Beacon  to  , «  i, < 

de-lucc  towaids  you,  duett  the  Sights  to  l,  and  the  South  end  0 
38  Degrees,  which  is  from  the  South  EaiiwttrA,  and  muft  be  no  cd  down  in  your 
VM  Kook  thus.  lUUt.  or  thus,  S.  E.  38.  This  3*1  being  id,  hai  4  to  c 
EajhtwJ,  the  Line  L  1:  will  be  neater  to  the .South  than  to  clw  M,  and  the  S'"'" 
Column  muft  have  tltc  bigger  Number.  Then  meafure  trom  L  to  the  cornu  ot 
rite  Wood  50  Links,  and  the  diftance  is  alto  50  from  the  coiner,  as  you  may  plain¬ 
ly  fee  in  the  I-mrt  of  the  FM-Book  following.  So  going  forward,  and  taking 
an  account  of  afl  the  Perpendicular  SctsofT  from  thence  to  h,  as  they  arc  noted  in 

'’’Then  remtve  the  Mrumttt  to  F,  and  the  Beacon  to  G,  and  bring  the  FW-*- 
I«a  towards  you,  and'dire*  the  Sights  to  G,  and  the  Southed  of  ,h“  *“!e "j  ' 
cut  South  Fall  2 1  Degrees :  which  place  in  your  Fuld-Book  as  belort  ,md  mealure  the 
Line  F  G  as  you  did  the  others,  and  put  it  in  the  Field-Book.  .. 

Then  temove  the  bifnmittt  to  G,  and  the  Beacon  to  A,  and  the  F/ru-rt-j/rter 
Banding  towards  you,  and  the  Sights  directed  to  A,  the .South  M  oi  the  A<M 
will  Band  South-IVtfi  50  Degrees »  which  note  in  your  FM-Book  thus,  S.  H .  50  D. 
Then  mealiirc  tltc  Line  G  A,  and  take  P.  the  Perpendiail.tr  Sets  off, as  you  go  along  ; 
and  enter  this  Line  in  your  Field-Book ,  as  you  did  iji  the  othei  ;  anu  they  will  liana 
as  in  the  Fmtre  of  the  Field-Book  is  exprelled.  ,  ,  T  c  i  i 

This  Field  He, ok  hath  Light  Columns.  The  Lirft  ol  them  towards  the  Left-hand 
is  for  the  Bcaiing  of  any  Line  fiom  the  North  or  South ,  F.aftward  orWeftward,Mv\  the 
numberof  Degrees  that  the  Line  differs  from  the  Meridian  >  as  in  the  tint  Line  oi  the 
Fmtre,  A  B  is  ktflward  trom  the  North  37  Degrees,  as  you  lee  noted  in  the  upper 
part  of  the  tirlt  Column.  1  The  Second  Column  is  noted  at  the  Head  with  1  ei.  b. 
which  lignifie  Lei  pcndieular  Sets  offf  towaids  the  Lett  hand,  which  will  many  times 
happen,  although  in  this  Example  all  the  Sets  off  are  to  the  Right-hand ;  but  many 
times  in  mealiiring  through  Lancs,  it  will  be  convenient  to  take  Sots  off  on  both  lides, 
and  therefore  have  a  Column  for  both  hands.  rI  he  Third  Column  is  noted  at  the 
Head  with  C.L.  which  fignifies  Chains  and  Links:  and  in  that  Column  is  letdown 
in  C  hains  and  Links  the  diftance  from  the  Inftrument  to  any  Break,  or  Perpendicular 
Set  oft,  in  all  the  Lines  that  enclofc  the  Wood,  or  any  other  parcel  ol  Ground.  And 
the  Fourth  Column  is  for  the  fame  ule  as  the  Second,  only  the  difference  ot  Leu 
and  Right-hand  Sets  off,  as  is  before  declared  in  the  mcaluring  ot  the  Line  A  13. 
'Fiie  other  Four  Columns  are  noted  at  Head  in  this  order.  North.  South,  haft.  Best. 
and  are  lor  no  other  ule,  but  to  let  down  how  far  any  Line  goeth  upon  any  ol 
thole  Points.  . 

Having  hnilhcd  your  Work  in  the  Field,  lay  your  Held- Book  belore  you  ;  wherein 
you  fhalMind  your  hrft  Bearing  to  be  N.  IV.  yj  Degrees,  and  the  Length  ot  your  hi  lt 
Srationaiy  Line,  A  B,  to  he  35  Chains  20  Links. 

Now  repair  to  your  Decimal  Table,  and  look  tor  $7  Degrees  in  the  hrft  Column 
of  the  Left-hand  Page;  againft  which  (  and  under  30, for  }o  ol  your  Chains)  you 
4h.il!  find  1805,  and  in  the  lame  Line  under  50,  ( lor  the  5  Chains)  you  Ihall  tinu 
joop,  which  let  under  1H05  one  place  backwards:  Then  for  the  20  Links,  look 
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The  Figure  of  the  Field  Book. 


Bearing  D. 

Per.  S. 

C.  L. 

Per.  S. 

North. 

South. 

Eaft. 

WeJI. 

N.  IV.  37 

00  00 
07  00 
10  60 

14  00 

1 6  80 
19  60 

*9  40 

29  40 

35  20 

1  60 

*  73 

0  00 

0  80 

0  88 

1  06 

1  00 

1  92 

1  96 

2396 

399) 

1597 

18.05 

3  00 9 
1204 

S.  IV.  71 

* 

00  00 

02  00 

06  80 

op  00 

10  20 

0  48 

0  00 

1  20 

0  80 

03.25  6 
0651 

op. 495 
0651 

N.W.  1 8 

00  00 
04  40 
13.  20 

16  75 

17  20 

0  ,  00 

1  40 

0  00 

0  60 

0 

op.511 

*•*57 

1902 

03.090 

2.163 

0618 

N.  E.  52 

OO  OO 

00  88 

20  80 

21  10 

0  00 

0  50 

0  50 

12.31 

061 6 
O616 

15.76 

0788 

0788 

S.E.  38 

00  00 
00  50 

02  40 

06  00 
J3  70 
17  60 

2 1  40 

26  ho 
33  4o 

0.  00 

0  50 

0  00 

0  80. 

0  40 

0  50 

1  00 

2  80 

0  40 

\  ' 

23.64 

2364 

3 1 52 

1847 

1847 

n*3 

S.E.  22 

— - . - 

00  00 

03  70 

15  00 

21  40 

21  60 

0  40 

0  00 

0  90 

0  40 

.  ...  .  . 

18.54 

0.<?27 

55^4 

07.jp 

0.375 

2248 

S.fV.  50 

00  00 
00  30 

02  4o 
05  60 

10  40 

11  70 

0  00  I 

0  20  | 

0  00 

o  30  1 

0  00  j 

1  57^3585 

0645 

0.643 

44^P 

|  57.1S66 

1  45-*7^ 

07.66 

0  766 
5362 

1  450165 

1  The  Summ,  is — - — 
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in  the  lame  Line  (of  37  deg.)  under  20,  and  therc~you  fliall  have  this  18.05 
Number  1104,  which  let  under  the  other,  Hill  one  lflc^h‘)!:k^‘y  ^  '  A  l  ?*  > 

which  Numbers  muft  be  let  in  this  Order,  under  the  Weft  Column  of  __iioy 
the  Field-Book ;  and  fo  will  they  Hand  there  as  you  lee  them  Hand  in  21.1794 
the  Margin,and  their  Summ  is  21.1794.  .  f  , 

Alio  look  in  the  Right-hand  Page  of  the  Decimal  Table,  for 5  % 

(the  Complement  of  57  tl.)  and  againft  5  5,  and  under  50  (  or  50 Cluins.) 
you  (lull  find  1596;  and  in  the  lame  Line, under  50,  (lot  the  (  Links,)  15.96 
1991,  which  fet  under  the  other  ;  and  in  the  lame  Line,  undei  to,  (for  L9 )% 

the  10  Links, )you  fliall  find  1597,  which  let  under  the  two  other,  which  .1597 
are  to  be  placed  in  the  North  Column,  as  in  the  Margin,  who  e  Summ  is  — — 
28.!  127.  *And  thele  Numbers  you  fliall  find  Hand  in  the  North  and  28.1127 
Well  Columns  of  your  Field-Book,  becaufe  the  Bearing  was  Noith- 
Weft :  And  thus  mull  you  doc  with  all  the  Bearings,  as  is  done  in  the  Fi- 
cure  of  the  Field-Book.  Which  done,  add  up  each  Column ;  and  if  the  North 
and  South  am  both  equal,  and  the  haft  and  Weft  alio  equal,  then  you  may  be  (ure 
that  the  Work  is  exactly  done,  and  the  Degrees  ot  Bearing  truly  taken,  and  the  lanes 
alfo  truly  mealiired.  But  in  this  Example  there  is  a  quarter  ot  a  Chain  diffetcnce 
between  the  Eaft  and  Weft,  and  17  Links  difference  betwixt  the  North  and  South  ; 
which  in  this  largo  Wood  is  not  very  material,  by  reafon  we  ufe  all  whole  Degrees. 
And  this  finall  Error  may  very  eafily  be  mended  in  the  plotting  of  the  Chaim  Lines. 
But  if  you  ufe  an  Inftrumcnt  that  you  can  difeern  Halts  or  Qiiartersofa  Degree, 
or  Tenth  parts  of  a  Degree,  if  pornble,  then  if  you  make  ule  of  tins  Table,  you 
muft  make  proportion  for  the  Minutes;  but  if  you  make  ufe  ot  a  'I  able  ot  Natural 
Sines,  the  Work  may  be  done  by  one  Multiplication  tor  each  Column,  which  will 
plainly  appear  as  followcth. 

Example  II.  How  by  a  Table  of  Natural  Shies ,  to  fupply  the  Vfe  of  the 
foregoing  Decimal  Table . 

If  the  Line  A  B  had  been  N.  W.  37  Degrees  15  Minutes,  or  one  quarter  of  a  De¬ 
gree,  the  Natural  Sine  thereof  is  605294;  which  being  multiplied  by  the  Length  ot 
the  Line  5520,  produceth  21.3063488°,  which  is  11  Chains  3°  Links,  and  a  little 
more  than  half,  for  the  Weft  Column.  Then  to  find  the  Number  for  the  North  Co¬ 
lumn,  liibtract  37  Degrees  15  Minutes  from  90  Degrees,  and  the  Remainder  is 
52.45  :  Then  look  the  Natural  Sine  thereot,  which  is  7960,  (the  four  firft  Places 
thereof:)  then  multiply  7960  by  3520,  and  the  Prodiuft  will  be  28.019200,  which 
is  28  Chains  and  almoft  2  Links  lor  the  North  Column,  And  by  this  you  lee  how 
far  the  Lino  goeth  North,  and  how  far  Weft.  But  by  rcalon  all  Perfons  may  not  be 
furnifticd  with  a  Canon  of  Natural  Sines,  it  may  be  as  well  done  by  two  Additions 
in  tbe  bines  and  Logarithms  in  the  Third  Book,  where  you  may  be  furnifticd  with 
every  10  Minute,  and  the  Logarithms  to  1000,  which  will  very  well  lerve  for  fhort 
Lines,  or  finall  Inclofurcs ;  but  the  Line  in  the  lart  Example  is  fitter  to  be  done  by  a 
larger  Canon,  as  in  the  next  Example. 

Example  III.  How  to  perform  the  Work^  of  the  foregoing  Example  by 
the  Tables  of  Artificial  Sines  and  Logarithms. 

Firft,  take  out  the  Sine  and  Co  fine  of  the  oblerved  Angle,  and  let  them  down  as 
followed]. 

bine  37  Degrees  1 5  Minutes,  9,7819664.  Co-fine,  9,9009142. 

Logarithm  of  35.  20.  1,5465426.  Log.  1,5465416. 

Number  11.  31.  1,31850^0.  28.02.  1,4474568. 

I  laving  thus  let  down  the  Sine  and  Co  fine,  then  look  the  Logarithm  of  3  5  Cluins 
and  20  Links,  and  let  it  down  under  the  Sine  and  Co-fine,  and  add  the  Log.uithm 
to  the  Sine  and  Co-fine  ;  Then  look  into  the  Tables  of  Logarithms  for  the  neareft 
I  ug.11  ithm  that  you  can  find  to  thefo  Numbers,  and  the  Numbers  anfwering  to  thole 
Logarithms  is  the  Number  in  Chains  and  Links  >  for  the  North  Column  is  28.02, 
and  the  Number  for  the  Weft  Column  is  21.  3 1  And  fo  vou  may  readily  find  how 

far 
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lar  an'yLiuo  goedi  Noith  or  South,  Fall  or  Weft,  by  Addition  only,  as  you  fee  by 
this  Example. 

Fvotnnlt *  IV  How  to  find  the  Horizontal  Line  of  a  HiU  by  this 
■  1  ’  Decimal  Tabic. 

I  ct  the  orickod  Lines  A  fi  and  11  H  in  Figure  VII.  rcprelent  feme  Hill  whole  Al-  Fig.  VII. 
,iti£  kn Defies,  «nd  the  Length  of  the  I.ine  A  H  he  28  Chaim,  ami  the  Angle 
titu  37  h  and  the  Line  B  H  2  1  Chains  36  Links :  Then  by  the  foregoing 


Decimal  Table  find  the’ Line  A  6  by  the  Complement  of  the  Angle  at  A,  vti.  53 
Dem  ecs  and  anfwering  to  the  Line  A  11,  28  Chains.  Firft,  agamft  53,  and  r 
under  20,  1  find  1  5 V7  i  and  againtt  53,  and  under  80,  which  I  tak  for  8,  1597 

1  find  6^2-  Place  them  as  you  fee  in  the  Margin,  and  add  them  toge-  6372 

ther  and  they  will  Hand  thus:  So  part  of  the  Horizontal  Line  of  the  - 

Hill’  from  A  to  O,  is  22  Chains  and  34  Links  ;  the  other  part  will  he  as  22.342 

eafilv  found  by  the  Complement  at  B,  which  is  37  Degrees,  and  the  length 
of  rhe  I  ino  B  II,  2  1  Chains  and  36  Links. 

Firft  find  37  Degrees  in  the  little  Column  on  the  Left  hand  Page,  and  under  20 
at  Head  you  may  find  1204  ;  and  in  the  fame  Line,  under  10,  which  I  make  ufe 
of  for  1  vou  may  find  0602  ;  and  in  the  fame  Line,  under  30,  may  be  found  1805  ; 
and  farther  in  tlw  lame  I.ine,  under  6o,  which  is  uled  for  6,  may  be  found  ;6i  i  ; 
which  you  muft  place  all  in  order,  one  place  farther  cowards  the  Right- 
hand, each  Number  as  they  (land  in  order  in  the  Margin  ;  chon  add  theta  1 204 
together,  and  their  Summ  will  he,  as  you  ee,  1 4  Chain,  and  almolt  86  0602 

I  inks  •  and  to  this  part  add  the  former,  which  you  found  for  A  O,  and  1805 
their  Summ  will  he  5(  Ohnins  and  20  l.inks,  which  is  the  whole  Bale-  5611 
line  of  the  lhppoled  Hill,  or  the  true  Length  of  the  Line  A  B,  as  it  was  — — 
firft  mealiired.  And  by  the  lame  way  of  working,  the  Horizontal  Lines  12.85861 

of  any  HiU  that  can  be  meafured  over,  although  you  have  10  or  20  22.342 

Stations  in  going  up,  and  as  many  in  coming  down,  yet  by  this  Table  - 

all  the  Horizontal  Lines  maybe  found  by  Addition,  and  the  whole  35.20061 
Length  of  tbe  Bale  gained  by  many,  as  well  as  tins  of  two  Stations : 

The  Line  that  goetb  over  the  Hill  fuppofod>  is  49  Chains  and  36  Links,  and  the  Ho¬ 
rizontal  or  Bale-line  thereof  is  but  35  Chains  and  20  Links.  1  hope  you  may  as  well 
underftand,  by  the  fuppoling  of  thole  Lines  to  be  a  Hill,  as  it  they  had  been  a  Real 
(lift. 

Example  V.  How  by  this  Table  you  may  find  the  Perpendicular  Line  of  any 
Hill  that  you  can  mcafure  up  or  over*  as  is  fuppofed  in  Figure  VII. 
before  treated  of  marked  with  H  O. 

For  the  finding  tbe  Perpendicular  Height  of  any  llill,  the  Altitude  being  taken, 
and  the  Line  to  the  top  mealiired,. is  in  the  former  Figure,  the  Angle  at  A  being  37 , 
and  the  Line  A 11  28  Chains ;  Firft,  againft  37  Degrees,  and  under  20,  may 
be  found  1204;  and  under  80,  in  Head  ot  8,  in  the  fame  Line  is  48 14  ;  1204 

which  being  placed  as  in  the  Margin,  will  Hand  thus ;  and  being  added  to-  4814 

gether,  will  make  16  Chains  85  Links  and  almoft  a  half;  and  fo  much  is  - 

the  Perpendicular  Line  O  H,  which  is  the  Height  of  the  luppoled  Hill.  16.854 
And  alter  the  lame  manner  the  Perpendicular  Height  of  any  Hill  may  be 
obtained. 

I  Thought  here  to  have  concluded  with  Smmying\  but  forafiniich  as  there  is  an 
Ancient  Inftrumcnt,  called  tbe  Plain  Table,  much  tiled  by  fomo,  wliofe  Plainncfs 
makes  it  lb  common,  (but  be  that  ules  it,  fliall  find  it  very  tedious,  and  not  at  all 
times  fit  to  be  ufed, )  1  fhall  exempli  fie  the  Ufe  thereof  in  one  Example,  according  to 
the  Method  ufed  by  my  very  loving  Friend  Mr.  Vincent  King,  ail  able  Altronomcr 
and  Surveyor, and  the  greatoft  Lover  of  this  Inftmment  I  ever  met  with  ;  and  there¬ 
fore  T  fliall  hoic  inlert  an  Example  of  his  own. 
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How  to  tafe  the  Plot  of  a  Field  by  meajitring  from  one 
Ancle  to  another ,  round  about' the  fame. 

F/e.  VIII.  CjUppolo  this  Irregular  f  igure  A  B  C  D  E  F  G  II  I  K  I.  S  to  reprefent  a  lucid,  into 
O  which  when  I  lirft  enter,  I  caulo  Whites  to  be  lot  up  in  every  Comer  of  the 
lame  ;  which  done,  I  make  choice  of  the  moll  convenient  Angle’s  thereof  lor  my 
Stations,  not  regarding  their  number,  whether  I  make  three,  lour,  live,  or  llx  Stati¬ 
ons,  yet  the  fewer  the  better :  but  you  mult  always  rake  lb  many,  as  you  may  clear¬ 
ly  fee  from  one  Station  to  another.’  Thus  iti  the  former  Figure  1  make  choice  of 
my  lirft  Station  at  X,  as  a  Place  molt  lit  for  my  purpole,  in  regard  that  from  thence 
I  can  lee  the  Point  S  ;  and  therefore  I  lend  one  with  a  Beacon  to  S,  lb  as  when  I  go 
on  in  the  Line  X  S,  I  may  take  a  Tangent  at  B  :  Then  planting  my  Table  at  X,  I 
diredt  my  Index  to  D,  and  ltrike  the  Line  X  D,  which  L  mculiire,  finding  it  5 p  30  1 ; 
and  this  I  let  down  from  X  to  I),  and  lo  make  a  Prick  at  D.  This  done,  I  dircCt 
the  Index  to  S,  and  ltrike  the  Line  X  S ;  then  I  mealiire  on  in  the  laid  Stationary 
Line,  till  I  come  to  Z,  47  p  ;o'  from  X,  where  laying  my  Index  upon  the  Line  SZ  X, 
1  direct  the  Nights  to  X,  and  there  fix  the  Table  with  the  Screw-pin.  Then  turning 
the  Index  upon  the  Point  Z,  till  through  the  Sights  I  elpie  the  White  at  C,  I  ltrike  the 
Line  Z  C,  md  finding  the  Diltance  i;p  50,  l  let  it  down  from  Z  to  C,  where  I 
make  a  Point,  and  draw  the  Line  D  C.  Then  I  go  on  with  my  former  Mealiire, 
till  I  come  to  B  68  p  40,  and  there  I  make  a  Point,  and  draw  the  Line  C  B  ;  which 
done,  I  go  on  carefully  with  my  former  Meafure,  till  I  come  to  the  place  of  my  ie- 
cond  Station  at  S,  finding  the  Stationary  Diltance  X  S  95 p  10,  which  from  my  Scale 
I  apply  from  X  to  S,  where  1  make  for  my  lecond  Station  Inch  a  Mark  as  this,  (G). 
Then  planting  my  Table  there,  I  dire#  my  Sights  to  A  ^  and  l,,  and  I  find  S  A 
1 ;  o,  9P  o,  and  SLpo,  which  let  down  leverally  upon  their  relpettive  Lines, 
I  have  the  Points  A,  Aand  L,  upon  the  Paper.  Then  drawing  the  Lines  A  B,  A  <P,  and 
<d  L,  wc  have  one  Side  of  the  Field  dclcribed. 

Secondly,  l  plant  my  'Fable  at  S,  and  laying  the  Fiducial  Line  of -the  Index  upon 
the  Line  S  X,  I  move  the  Fable,  till  through  the  Sights  I  efpie  the  Point  X  »  then 
fixing  my  Table,  I  turn  my  Index  about  upon  the  Point  >,  till  through  the  Sights J[ 
lee  the  Beacon  at  P,  and  by  the  Ldge  of  the  Index  I  draw  the  Line  S  P ;  which 
done,  I  proceed,  and  mealiire  on  the  Stationary  Diftancc  ;  bur  as  1  goon,  and  am 
come  to  T,  %  S1’  from  my  lecond  Station,  l  obierve  I  am  in  a  manner  again!!  the 
Angle  K;  wl  crefore  I  plant  my  Table  there,  and  direct  the  Sights  to  K.  Then  I 
mealiire  the  Diftmcc,  finding  it  7  v  50,  which  I  let  down  from  T  to  K,  and  draw 
the  Line  L  k  >  which  done,  I  continue  my  foimer  Mealiire  S  T  to  P,and  finding 
it  52 p  o,  I  let  it  down  from  S  to  P,  where  again  I  make  liich  a  Mark  (0). 

Thirdly,  I  plant  my  Table  there,  ’and  laying  my  Index  upon  the  Line  *  p  S  R,  I 
rum  the  Table  about,  till  through  the  Sights  l  lee  the  Place  of  my  lecond  Station’s1: 
Then  ( the  'Fable  being  there  lixed)  L  direct  the  Sights  of  my  Index  from  P  to  I,  and* 
finding  it  (by  the  Chain)  to  contain  41,  60,  1  let  it  down  liom  P  to  I  j  which  done, 

I  delcribe  the  Line  k  I  with  the  Point  of  my  Black-lead  Pencil,  as  befoie.  Alter’ 
wards,  from  P,  I  dire#  the  Sights  to  my  next  Station  at  G,  and  draw  the  occult 
Line  P  CJ :  Then  J  mealiire  on  with  my  Chain  from  P  towards  G,  and  when  1  come 
to  N  3 /Lib,  (where  1  make  a  Prick  with  the  Point  of  my  CompalU-sJ  1  perceive  I 
am  aimoft  againft.the  Angle  H;  then  laying  my  Index  upon  the  Line  PG,  I  tunii 
the  'fable,  rill  I  elpie  G  with  the  Fore-light,  and  P  with  the  Back-light,  (by  which 
you  may  know  whether  you  be  exactly  in  the  Line  or  no :)  Which  done,  fix  your 
Table,  and  direcT  your  Nights  from  N  to  II,  pricking  down  the  Diltance  7  p  40,  ami 
lb  with  your  Pencil  delcribe  the  Line  I  LI :  And  alter  this  is  done,  continue  on’ your 
former  Mealiire  begun  from  P,  till  you  come  to  G,  (your  next  Station,)  which  you 
Hull  find  to  he  85  p  o,  which  let  down  to  G,  and  mark  it  again  thus,  (G),  ; 

1  aftly,  At  G  plant  your  Table,  and  lay  the  Index  exactly  upon  the  1  ine  YGPr: 
Then  turn  the  Table  gently,  (lor  fear  of  fluking  the  Index  off  of  the  Line,)  till* 
through  the  Sights  you  elpie  the  Beacon  at  P  ;  which  done.  Ii\  your  'Fable,  and  re¬ 
move  the  Index,  di retting  the  Sights  from  G  to  the  place  of  your  lirft  Station  at  X, 

where 
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v^i^ynTbcgun  ;  and  if  it  cut  the  Mark,  it  is  very  probable  that  your  blot  is  exact 
Then  1  mealiire  on  towards  X,  and  when  I  have  gone  to  O,  i8p  60  bom  G,  1  dc- 
lerihe  the  Angle  F,  drawing  the  Line  G  F  ;  and  meaFuring  Bill  on,  I  find  the  Tan- 
„cnt  p0j;u  1^  »■  from  G,  which  1  note  with  the  Point  of  my  Compals,  drawing 

the  Lines  F  L  and  F,  D  ;  which  done,  I  continue  on  my  former  Mealiire  in  the  Line 
G  X  finding  it  to  be  exactly  65 p  90  :  Then,  becaule  the  lame  Extent  taken  from  the 
Seale  tals  upon  the  Plot  preciiely  in  the  Point  X  where  I  lirlt  began,  it  is  an  infallible 
Sign  that  the  Plot  of  the  f  ield  is  exactly  taken. 
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the  Plot  of  a  Field  being  fallen  by  any  of  the  foremen- 
tinned  Ways ,  to  find  the  Content  thereof  in  Acres , 
Roods,  and  Perches. 

IN  the  Treadle  of  the  Menliiration  of  Geometrical  Figures,  there  is  taught  how 
to  mealiire  all  Ibrts  of  Plain  Figures,  both  Regular  and  Irregular  ;  fo  that  to  lay 
any  thing  of  that  in  this  place,  were  iiiperfluous :  Yet  (becaule  Land  is  mealured 
by  a  Chain  particularly  defigned  for  Land-mealure,  fitch  an  one  as  is  dclcribed  be¬ 
fore,  in  the  Fourth  Paragraph  of  the  VI.  Sell  ton  ot  Chap.  I.  ot  Longimetrta, )  I  will 
give  you  One  Example  thereof. 

I.  How  to  Multiply  Chains  and  Links  by  Chains  and  Links . 

Multiply  the  Numbers  one  by  another,  as  is  largely  taught  in  Decimal  Arithmetic^  , 
but  in  this,  although  you  make  a  Point  or  Prick  to  feparato  the  whole  Chains  horn 
the  Links,  yet  you  are  not  to  cut  off  juft  lo  many  Figures  of  your  Product  as  there 
are  Figures  behind  the  Points  in  the  Multiplicand  and  Multiplier ,  which  for  the  molt 
part  will  be  four  Figures,  but  (always)  five  Figures  muft  be  cut  off  from  the  Product ; 
and  if  there  be  not  lo  many  Figures  as  five  in  the  Product,  you  muft  then  make  them 
up  five,  by  adding  Cyphers  before  them.  I  will  here  give  you  Examples  111  all  Cales 
ready  wrought,  which  will  give  more  Light  to  the  Thing  intended,  than  many 

Words.  .  r . 

Ch.  Lm. 

Example  I.  Multiply  17  Chains  53  Links  27. 53 

by  8  Chains  25  Links.  8.  i$ 


Here  the  Produft  is  22  Acres  and  .71225  parts 
of  an  Acre. 


Example  2.  Multiply  12  Chains  9  Links 
by  7  Chains  1 5  Links. 


Here  the  Product  is  8  Acres  and  .64435  parts 
of  an  Acre. 


Example^-  Multiply  23  Chains  80  Links 
by  4  Chains. 

•  Hero  the  Product  is  9  Acres  and  .52000  parts 
of  an  Acre. 
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Example  4.  Multiply  i  Chain  15  Links 
by  o  Chains  1 5  Links. 


Here  the  Produtf:  is  .01 87  5  parts  of  an  Acre. 


Example  5.  Multiply  27  Links 
by  8  Links. 

Here  the  Produft  is  .00216  parts  of  an  Acre. 


Thefe  are  all  the  varieties  that  can  at  any  time  happen  ;  and  ('always)  the  Figure 
or  Figures  to  the  Left-hand  are  whole  Acres,  and  the  Figures  to  the  Right-hand  of 
the  Point  are  parts  of  an  Acre,  which  muft  be  reduced  into  Roods  and 

Perches,  as  followeth. 

II.  How  to  reduce  the  Fraction  Parts  of  an  Acre  into  Roods  and  Perches. 

You  arc  to  underftand,  that  in  an  Acre  there  arc  1 60  Square  Perches,  each  Perch 
containing  16.5  Foot  in  length  ;  fo  that  in  one  Square  Perch  there  are  272.25 
Square  Feet,  and  fo  in  an  Acre  45560  Square  Feet :  Alio  in  one  Rood  is  contained 
40  Perches  \  fo  that  a  Rood  contains  1 0890  Square  Feet.  And  now  to  reduce  the 
Decimal  Fradion  Parts  of  an  Acre  into  Roods  and  Perches,  this  is  the 

RULE. 

Multiply  the  Fraction  Part  ( always )  by  40,  and  from  that  Prodtttt  cut  off 
( always )  five  Figures  5  the  Figures  to  the  Left-hand  of  the  Point  are 
Whole  Roods ,  and  the  five  Figures  to  the  Right-hand  are  Decimal  Parts 
of  a  Rood  j  which  multiply  by  40,  and  from  the  Produtt  cut  off  five 
Figures  Jo  Jhall  the  Figures  to  the  Left-hand  be  Whole  Perches ,  and  the 
Figures  to  the  Right-hand  Parts  of  a  Perch. 

Example.  In  the  fir  ft  Example  beforegoing  ^  which  was  Cb.Lin. 

27  Chains  5 5  Links,  multiplied  by  8  Chains  25  Links,  the  Pro-  27.  55 

duct  whereof  was  21.71225,  which  is  21  Aacs  .71215  Parts,  8.25 

which  multiplied  by  4,  the  Produft  will  be  2.84900,  that  is,  — - 

2  Rood  and  .84900  Parts  of  a  Rood  ,  which  multiplied  by  1 5765 

40,  the  Product  will  be  35.96000,  that  is,  55  Perches  and  550 6 

.96000  parts  of  a  Perdu  which  may  well  be  called  54  Perches,  11014 

beca ufe  .960000  is  very  near  1. 00000:  And  fo  may  you - - 

always  doc,  when  the  fit  ft  Figure  of  the  Fradion  remaining  Acres  21.71215 
is  either  7,  8,  or  9.  And  thus  if  this  were  a  Piece  of  Land  4 

lying  in  a  long  Square,  and  being  17  Chains  55  Links  in  -  ■  ■ 

Length,  and  8  Chains  25  l  inks  in  breadth,  the  Content  there  Roods  Ji. 84900 
of  will  be  22  Acres,  2  Roods,  and  54  Perches,  as  is  evident  40 

by  die  Work.  - - - 


III.  The  Plot  of  any  Piece  of  Land  being  t aken ,  according  to  any  of  the 
ways  bcjbre  preferibed ,  to  find  the  Content  thereof  in  Acres ,  Roods ,  and 
Perches. 

Suppofe  the  Irregular  Plot  A  b  C  D  F  I*  G  to  be  a  Field  Surveyed  and  Plotted 
by  feme  of  the  former  Directions,  and  the  Content  thereof  were  required  :  You 
muft  firft  by  the  Doctrine  of  the  Me  nj'ur  at  ion  of  Geometrical  Figures  ,  reduce 

the 
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their  rep  liar  Plot  into  Trapes  as  and  Triangles,  as  is  there  taught  ;  fo  fliall  this  Plot, 
confifting  of  Even  Sides,  be  reduced  into  two  Trapezius  and  one  Triangle,  i;e,. 

(  i  )  j f]w.Tnaw>h  A  Ci  1;,  noted  with  K. 

('v)  '1  he  Trap?r.ia  A  b  F.  F,  noted  with  F 
(?  ;  The  Travrzcj  IKi  D  F.  noted  with  M. 

'the  Lengths  of  the  I'eveial  Bites  and  Perpendiculars  wheicof,  let  lie  fiich  as  the 
Miim').v.'S  let  to  them  do  conram  in  Chains  and  Links.  Then  (lull, 

(i  '  Half  the  bale,  A  F,  of  the.  'Triangle  A  G  F,  •viz,.  .24  Chains  46) 

I.iol  S  multi:  lied  !>V  10  Chains  65  Finks,  the  Perpendicular  G1F>  26.04990  r 


produce  for  the  C  ontent  .4  the  Irumgle  k.  - T"**"  > 

(2  )  Half  the  Common  bale  ot  t.ve  I rapiua  A  b  h  F,  viz..  b  F,  28  8 
Chains  05  Finks,  multi;  lied  bv  40  Chains  91  Finks,  the  Mimm  oil 
the 'two  Perpendiculars  A  N  and  F  O,  produce  for  the  Content  off 

the  7  rapt  Z an  1 , - '“T  ““TTA  ' 

(*.)  Half  the  Common  bale,  C;  L,  ol  the  Trapezia  A  b  L  F,  25^ 
’chains,  multiplied  hv  V  Chains  50  Finks,  the  Summ  of  the  twoC 
Perpendiculars  b  P  and  L)  <1,  produce  for  the  Content  the^ 


14  89876 


Which  22 1.99766  being  reduced  by  the  Directions  of  the  two  foregoing  Sedions, 
will  be  111  Acres,  5  Roods,  59  Perches  and  .61560  parts  of  a  Porch,  which  nuy 
well  he  called  222  Acres,  it  wanting  hut  the  part  of  a  Perch  thereof. 


IV.  A  Better  and  more  Exatt  Way  of  Cafiing  up  of  any  large  Irregular 
Ground ,  being  Plotted ,  than  the  foregoing  Way  of  Reducing  the  Plot  in¬ 
to  Triangles. 


In  going  about  your  Field,  and  making  Obforvatioti  at  every  material  Angle 
thereof,  you  mcafure  your  Station-I.inc  from  one  Station  to  another,  and  as  }ou 
pafs  by  any  finall  bow  or  bending  in  the  Hedge,  you,  fi.)  Note  againft  what 
Number  of  Chains  and  Finks  Inch  a  bow  or  Bend  is,  and  let  that  Number  down  in 
your  Field-book.  (1.)  You  mcafure  from  your  Chain  up  to  that  bow  or  benmng, 
and  note  that  Diftance  down  in  your  Field-Book,  in  a  Column  by  the  fide  oi  the 
other  Column,  on  the  Right-hand,  if  your  Hedge  be  on  your  Right-hand  or  on  the 
Felt,  if  it  be  on  the  Felt-hand.  Then  when  you  come  to  Plot  your  Field,  you  In  it 
lay  down  the  Lines  you  mcafured  in  the  Field,  which  will  bring  the  greareft  pait  or 
the  Body  of  the  Field  into  a  large  Parallelogram ,  or  a  Four,  Five,  or  Six- Iklccl  Figure, 
confiding  all  of  Right  linos,  they  being  the  fame  that  you  mea  ured  with  your 
Chain  s  and  this  large  Right-lined  Figure  muft  be  call  up  by  the  Rules  Lift  delivered, 
by  dividing  it  into  Triangles  or  Trapezias  :  But  for  the  Calling  up  of  the  other  Parts, 
which  lie  between  the  Chain-lines  and  the  Hedges,  if  you  reduce  them  into  Trian¬ 
gles,  they  will  be  a  great  many  in  number,  and  being  Lines  not  mcafured  by  your 
Chain,  in  taking  the  Bales  and  Perpendiculars  with  your  Compalles,  you  fhall  very 
much  millakc,  both  in  laying  them  down  full,  and  in  taking  them  oft  afterwards, 
especially  if  the  Scale  you  protractor  lay  down  by  he  very  fmall,  where  loorn 
Finks  oi  a  Chain,  (which  is  half  a  Rod,)  is  barely  to  be  eft i mated,  though  your 
Scale  be  well  divided,  and  the  Points  of  your  Compalles  very  fmall.  For  the  re¬ 
medying  of  this  Inconvenience,  I  fliall  here  (hew  you  a  Way,  (not  commonly  ufed 
by  Mercenary  Surveyors,)  whereby  you  fhall  call  up  the  Quantities  of  thole  Out¬ 
lets  without  reducing  of  them  into  Triangles ,  (and  fo  taking  the  Bales  ot  them  with 
your  Compalles, Jbut  by  the  Fines  you  really  mealiu  ed  with  your  Chain,  and  then,  let 
the  Scale  you  Plot  by  he  great  or  finall,  you  fliall  have  the  true  Quantity  of  thole 
Out-lets  as  exact  as  any  other  part  of  the  Field.  An  Example  will  make  plain  what 
1  have  hero  delivered. 

Suppofe  that  you  have  mcafured  in  the  inlide  of  a  Field,  by  a  Hedge  lying  on  Fig.  X- 
your  Left-hand,'  a  Chain-line  containing  8  Chains  11  Finks,  which  Line  let  be  A  B, 
and  the  Hedge  is  diftant  towards  my  Felt  hand,  from  A,  15  Links  of  my  Cham, 
which  I  note  down  in  my  Field-Book  ;  and  as  J  mcafure  horn  A  towards  B,  at 
1  Chain  10  Finks,  L  find  a  bow  in  the  Fledge,  from  which  I  mcafure  with  my 
Chain,  and  find  the  Diftance  thereof  from  my  Chain  to  he  o  Chains  90  Finks, 
which  l  let  down,  and  going  on  forwarder,  till  1  have  mcafured  2  Chains  50  Links 
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towards  B,  I  meet  with  another  Bow  in  the  Hedge,  which  is  diftant  jrom  my 
Chain,  1  Chain  05  Links,  this  I  note  down  in  my  F*  ^ 


Chain.  1  Chain  o<  Links,  this  1  note  uown  m  my  r  ««•««/*  *■*”>  »**« 
other  Lengths  and  Diltances,  as  I  find  them  in  my  pallage  trom  A  to  13:  and  when 
l  come  to^B,  my  Obfervations  as  J  made  by  the  way,  will  be  as  111  this  Table  ,  by 
which  I  Protratt  my  Line  AB  (  and  coniequcntly  my  Hedge)  as  followeth. 


Ch. 

Lin. 

Ch. 

Lin. 

Ch.  Lin. 

Station 

0 

*5 

A 

0 

90 

1 

10 

i 

05 

2 

0 

70 

% 

15 

1 

5° 

5 

;o 

0 

75 

7 

45 

0 

K 

1 2 

V.  To  Protrdl  this  Obfervation. 


B>f,  Out  of  any  Scale,  take  8  Chains  n  Links,  and  lay  thatdiftance  down  from 

A  Secondly,  Take  1 5  Links  out  of  your  Scale,  and  fet  it  from  A  to  C. 

Thirdly ,  Take  1  Chain  10  Links,  and  let  them  from  A  to  b ;  and  trom  thence  let 

J  Fourthly,  Take  2  Chains  ;o  Links,  and  let  them  from  A  to  c ;  and  from  thence 
fee  1  Chain  05  Links  to  L.  „  ,  „  .  .  ,r  . 

Fifthly ,  Take  %  Chains  25  Links  and  fet  them  from  A  to  d  ;  and  fiom  thence  let 

"^S^Takc  5  Chains  30  Links,  and  fet  them  from  A  too;  and  fro  n  thence  let 

j  Chain  <0  Links  to  G.  „  , 

Seventhly,  Take  7  Chains  45  Links,  and  fet  them  from  A  to/;  and  irom  thence 

fet  .7  <  Links  to  II.  „ .  ,  „  T.  ,  c  »  v 

Lallly  From  B,  at  the  end  of  8  Chains  12  Links,  let  25  Links  from  B  to  K.  _ 

Then  draw  the  Line  CDLFGHK,  which  (hall  rcprelent  the  Hedge:  This 
done,  the  ne\t  work  will  be, 


VI.  To  find  the  true  Area  or  Superficial  Content  of  this  irregular  Figure 
ACDEFGHKB,  in  Acres ,  Roods ,  and  Perches. 


1  The  Perpendicular  A  C  is  15  Links,  and  the  Perpendicular  b  D  is  .90  Links; 
which  added  together  make  1  Chain  .1 5  Links:  the  half  whereof  is  57  Links,  which 
multiplied  by  1  Chain  10  Links,  the  Product  is  .06840,  for  the  Content  of  the  Tra- 

The  Perpendicular  b  D  is  .90  Links,  and  the  Perpendicular  c  L  is  1  Chain 
Dc  Links;  which  added  together  make  1  Chain  95  Links;  the  half  whereof  is 
.97  Links :  Then  fiibtrafl  1  Chain  10  Links  from  2  Chains  30  Links,  the  remainder 
will  he  1  Chain  jo  Links ;  which  multiplied  by  97  Links,  the  Product  will  be. 10670 
for  the  Content  of  the  Trapezia  M.  ,  ..  .  .n 

%.  The  Perpendicular  c  E  is  1  Chain  05  Links,  and  the  Perpendicular  db 
.70  Links,  which  added  together  make  1  Chain  75  Links :  the  half  whereof  is  .87 
Links:  Then  lubtraCt  be  2  Chains  30  Links  from  c  d  i  Chains  25  Links,  the  re¬ 
mainder  will  be  .95  Links,  which  multiplied  by  .87  Links,  the  Produd  is  .08165, 
for  the  Content  of  the  Trapezia  N.  . 

4.  The  Perpendicular  is  70  Links ,  and  the  Perpendicular  eG  is  1  Chain 
50  Links,  which  added,  make  2  Chains  10  Links;  whole  half  is  1  Chain  jo  Links: 
Then  lubtraA  c  d  3  Chains  25  Links  from  5  Chains  30  Links,  the  remainder  is 
i  Chains  05  Links;  and  that  multiplied  by  1  Chain  10  Links  produced;  .12550, 
for  the  Content  of  the  Trapezia  O. 


5.  The 


Pait  II. .  (P L ANOMEJ^U. _ __ 

"T^ThePcipeiuliciLr  e  G  is  i  Chain  50  Links,  and  the  Perpendicular /II  is 
\  inks-  their  iumm  is  1  Chains  25  Links,  and  the  half  1  Chain  11  Links:  Then 
Stria  <  Chains  30  Links  from  7  Chains  45  Links,  the  remainder  is  a  Chains 
15  Links  •  which  multiplied  by  1  Chain  12  Links,  the  Produd  .14080,  is  the  Con- 

,CI6  «  75  Links,  aiid  the  Perpendicular  B  K  L-  .06840 

is  1C  I  inks  their  Summ  is  i  Chain ;  the  half  whereof  is  50  Links.  M— .10670 
Snhtradl  7*  Chains  45  Links  from  8  Chains  11  Links,  there  re-  N  — .08265 
mains  An  Links ;  which  multiplied  by  .50  Links,  the  Product  is  O— .12550 
.02250,  lor  the  Content  of '  the  Trapezia  ^  ^  ® 

Add  all  thele  Produds  together,  as  here  done,  and  the  Summ  of  Q.— 
fhem  is  which  reduced,  is  o  Acres,  3  Rood,  and  1  Perch;  —————— 

and  fo  much  ^contained  in  the  irregular  Piece  ACDEFGHKB.  -75755 

And  this  way  of  Calling  up’thefe  irregular  Off  fees  is  the  mod  exad  of  any 
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FORTIFICATION. 

part  nr. 

CHAP.  I. 

Of  a  Fort,  or  Fortification  ;  and  of  fever  al  Axioms 
to  be  obferved  therein. 

F~>bfe,  A  Fort  is  made  to  the  intent  that  a  few  Men  might  he  able  to  defend 
4  themlelves,  and  the  Place,  againtt  a  greater  Number.  (1.)  Therefore  the 
"  Place  is  environed  with  a  Rampire  or  Wall,  and  a  Ditch,  of  iufficicnt 
height,  breadth,  and  depth,  to  impeach  the  Aflaulrsof  an  Enemy.  (;.  And 
been  life  the  Sides  thus  incloling  a  Fort  arc  not  of  themlelves  fufficicm,  they  have 
therefore  Flanks  to  defend  them ;  which  Flanks  arc  alio  themlelves  Flanked  by  the 
Curtains  or  Sides.  (4  )  And  lor  the  better  defence  of  each  Curtain,  it  is  rctjuifite 
that  every  Side  of  a  Fort  fliould  have  two  Flanks ;  and  if  the  Curtain  be  very  long, 
it  may  have  four,  fix,  or  more.  And  lb  there  will  be  two  Flanks  placed  near  to¬ 
gether,  the  one  Icowring  tire  Side  towards  the  Right  hand, and  the  other  towards  the 
Left,  either  Flank  Handing  Perpendicular  to  the  Curtain  that  they  Flank.  (6.)  And 
feeing  the  Curtains  and  Fronts  of  a  Fort  are  efpecially  defended,  therefore  the 
greater  the  Flanks  and  the  -Gorge  between  them  are,  the  better  they  are.  (7.)  And 
toi  almuch  as  the  Front  of  a  Bulwark  needs  the  moll  defence, it  ought  io  to  be  drawn, 
that  it  may  be  defended  by  Shot  from  as  great  a  part  of  the  Curtain  as  may  be, 
which  pait  of  the  Curtain  is  called  the  Second  Flank.  (8)  The  outward  Flanking 
Angle  ought  never  to  exceed  1 50  Degrees ;  for,  by  how  much  the  letter,  lb  much  the 
better  it  is:  Neither  lliould  the  Outward  or  Diamond-point  of  a  Bulwark  be  greater 
than  yo  Degrees,  nor  lefler  than  60  Degrees,  (y  )  And  as  the  inward  Flanking  An¬ 
gle,  and  the  Angle  of  the  Shoulder  of  the  Bulwark,  inercale  and  decreale  together, 
one  exceeding  the  other  yo  Degrees ;  therefore,  as  the  inward  Flanking  Angle  fhoutd 
never  be  Ids  than  1 5  Degrees,  ib  the  Angle  of  the  >houldcr  fliould  never  be  Ids 

than 


FOQjTlFICJTIOM _ 

,h,n  ,o<  Decrees,  (io.)  The  longelf  l.ine  °l'  Defence  drawn  from  the  Angle  of 
the  1:1  ink  to  tire  outward  Angle  of  the  Bulwark,  foould  never  exceed  720  Foot,  for 
L,  itonahr  not  to  be  without  Musket-foot.  ( 1 1  ■)  A  Regular  Fort  is  Inch  a  Fort  as 
conlifts  of  Equal  Sides  and  Angles :  And,  (i».)  Such  a  Fort  doth  enclofe  a  greater 
ouintitv  of  Ground,  and  the  Force  is  in  all  Farts  alike;  therefore  a  Regular  Fort, 

(  l;  the  (irmtnd  or  Place  will  admit,  is  better  than  an  Irregular  of  the  like  number 
nf  Sides  and  Angles.  (1 1.)  And  by  what  hath  been  already  (aid,  in  the  Eighth  be- 
l6rMtoinE.it  is  evident,  that  a  Fort  of  Three  Sides  and  Angles  isof  no  moment,  nor 
one  of  Four  ot  any  gr  eat  value ;  but  the  more  Sides  and  Angies  a  Fort  hath,  the 
better  and  Wronger  it  is.  Wherefore,  (.4.)  If  the  Fixed  Fine  of  Defence  be  7  xo 
Foot,  or  (as  in  the  Tables  following)  71.00  Rod,  then  may  the  Curtain  be  about 
Li  Rod  the  Front  of  the  Bulwark  about  afc  Rod,  and  the  Flank  to  the  Gorge  as 
6  is  to  7,  and  the  Angle  forming  the  Flank  about  40  Degrees. 


CHAP.  II. 

Explaining  the  Terms  of  Art  ujed  in  F  ortificatoirr,  efpe- 
cialiy  of  the  Parts  or  Members  of  a  Fort. 

|  A  Fort  is  a  Piece  of  Ground  environed  with  a  Rampire  or  Wall,  and  a  Ditch,  Fig.  I. 

xY  to  impeach  the  Aflaults  of  an  Enemy. 

IT.  A  Fortrejs  is  a  fmall  Fort,  Cattle,  or  Sconce.  „  . 

III.  A  Rampire  is  a  Wall  of  Earth  enqloling  the  Place  Fortified,  the  Foot  or  Founda¬ 
tion  whereof  is  (in  the  Figure  below)  noted  with  a  b. 

IV.  A  Curtain ,  O  N. 

V.  A  Bulwark ,  N  F  G  FI  E. 

VI.  The  Front  of  a  Bulwark,  F  G,  or  K  L. 

VII.  A  Flank,  N  F,  or  O  L.  ,  , 

VIII.  The  Gorge  Of  a  Bulwark,  or  the  Space  between  two  Flanks,  as  N  L. 

IX.  The  GVt^/.i>^,;N  C. 

X.  The  Head-Line ,  C  G. 

XI.  The  Shoulder,  F  or  I..  '  . 

XII.  The  Diamond-Point  of  the  Bulwark  »  or  fometimes,  the  Flanked  single  ot  the 
Bulwark. 

XIII.  The  Second  Hank,  O  i. 

XIV.  The  Ftxing-F/xdd ,  or  Longefl  Line  of  Defence ,  O  G. 

XV.  The  Shorte/l  Line  of  Defence,  i  G. 

XVI.  The  Inward  Flanking  single,  F  ;  N. 

XVII.  The  Outward  Flanking  single,  K  P  G. 

XVIII.  The  FattJJe  bray,  the  Breadth  whereof  is  noted  with  B  C. 

XIX.  The  Ditch ,  the  Breadth  whereof  is  noted  with  d  e. 

XX.  The  Covert-way,  the  Breadth  whereof  is  noted  with  e  f. 

XXI.  A  Cafemate. 

XXII.  The  Parapet,  viz,,  of  the  Rampire,  Faufle  bray,  and  Covert- way. 

XXIII.  The  Walk  on  the  Rampire.  %  ...  . 

XXIV.  The  Scarpe  inward  and  outward,  viz,,  of  the  Rampire,  Parapets,  and  Ditch. 

XXV.  Paltzadues. 

XXVI.  A  Bank  or  F.ot-pace. 

XXVII.  The  Brim  of  the  Ditch. 

XXVIII.  The  Count trjearpe . 

XXIX.  A  Ravelin. 

XXX.  All  Half- Moon. 

XXXI.  An  Horn  work. 

XXXI 1.  A  Trench. 

XXXIII.  Gabions. 

XXXIV.  A  Breach. 

XXXV.  A  Mine. 

XXXVI.  A  Counter-mine. 

there 
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Book  VI. 


"“i  hcrc  arc  other  Tm*,  uial  in  this  Art,  wind,  will  bTbettcr  underftood  when 
there  (hall  be  occaiion  to  make  uie  ot  them.  ,  T 

Having  hitherto  delivered  Several  Definitions  and  Axioms  ncceffary  to  be  known,  I 
mall  now  come  to  apply  the  Doctrine  of  Right-lined  Flam  Triangles  to  Practice  in 

this  Art. 


CHAP.  III. 

To  find  the  Quantity  of  the  Angles  in  all  Parts  of  a 
Fort,  of  any  number  of  Sides  proofed. 

BY  the  Thirteenth  Axiom  before-going,  a  Fort  is  to  conlift  at  lead  of  Four  Sides; 

and  by  the  Eighth  Axiom ,  the  Flanked  Angle  of  a  Bulwark  ought  to  be  fat  the 
lead)  60  Degrees ;  therefore  in  a  Regular  Fort  of  Four  Sides,  the  Flanked  Angle 
of  each  Bulwark  ought  to  be  60  Degrees ;  and  therefore  (by  the  Ninth  Axiom)  the 
Outward  Flanking  Angle  (exceeding  the  Inward  Flanking  Angle  by  90  Degrees; 
mud  needs  be  150  Degrees.  r  ..  ,  .  ,  r  „  .  , 

Fig.  II.  In  this  Figure  let  B  C  be  one  Side  of  a  Square,  fortified  with  four  Bulwarks,  one 
of  which  let  be  N  F  G  H  T  :  And  feeing  the  Flanked  Angle  of  this  Bulwark  F  G  H 
is  60  Degrees,  therefore  the  Half  thereof,  F  G  C,  is  30  Degrees ;  and  I  G  C,  (being 
enual  to  D  C  A,  namely,  half  the  Angle  of  the  Angle  of  the  Tetragon  or  Souare,; 
45  Degrees,  therefore  S  G  F  is  15  Degrees,  and  the  Complement  thereof,  SF  G, 
n<  Degrees,  whereto  is  equal  the  Angle  I M  G,  which  is  the  halt  of  K  M  G  :  There- 
lore  the  Outward  Wanking  Angle K  MG  is  150  Degrees,  which  was  to  be  proved. 

And  thus  feeing  that  in  a  Quadrangular  Fort,  the  Flanked  Angle  is  60  Degrees,  and 
the  Outward  Flanked  Angle  1 50  Degrees,  what  thefe  Angles  will  be  in  other  Forts, 
confiding  of  more  Sides  than  Four,  we  may  find  by  help  ot  thele  in  manner  tallow¬ 
ing  ;  for  which  this  is  the 

R.  II  L  E. 

Subtract  the  Amtfc  of  the  Square,  90  Degrees,  from  the  Angle  of  the  Polygon 
propofed  5  half  the  Remainder  add  to  the  Flanked  Angle  of  the  Square , 
(viz.  60  Degrees  5)  fo  have  you  the  Flanked  Angle  of  the  Polygon  pro¬ 
pofed, - Alfo,  Subtract  the  Half-remainder  from  the  Flanking  Angle  of 

the  Square,  (viz.  1 50  Degrees ,)  and  the  Remainder  is  the  Flanking  Angle 
of  the  Polygon  propofed. 


Example  I.  Of  a  Pentagon.  Degr. 

The  Angle  at  the  Perimetre  of  the  Pentagon  is  108 

The  Angle  of  the  Square,  Subtract  90 

The  Reminder  lX 

The  Half  whereof  is  9 

To  which  add  the  Flanked  Angle  of  the  Square  60 

Gives  the  Flanked  Angle  of  the  Pentagon  69 

From  the  Flanked  Angle  of  the  Square  1 50 

Subtract  the  aforelaid  Half  remainder  9 

There  remains  the  Flanked  Angle  of  the  Pentagon  141 

Example  II.  Of  a  Hexagon.  Degr. 

From  the  Angle  of  the  Hexagon ,  being  1 10 

Subtract  the  Angle  of  the  Square  9° 

And  there  remains 

The  Half  whereof  1 5 

Added  to  the  Flanked  Angle  ol  the  Square  60 

Gives  the  Flanked  Angle  of  the  Hexagon  7  5 

And  frointhe  Flanked  Angle  of  the  Square  1 50 

Subtract  thc'forcfcid  Half- remainder  1  5 

There  remains  the  Flanked  Angle  ot  the  Hexagon  1 35 

And  proceeding  in  this  manner,  you  Hull  find,  that  the  Flanked  Angle  will  not  be 
90  Degrees,  till  you  come  to  a  Fort  of  Twelve  Sides.  And,  Now 


PartlH. _ FORTIFICATION. _ 

Now  the  Flanked  Angle  of  a'Bulwark  being  given,  you  may  thereby  come  to  the 
knowledge  of  all  the  other  Anglos  requifite  to  be  known. 

In  the  Figure ,  let  B  C  be  the  lido  of  a  Pentagon,  whole  An-  D.  M.  . 

glo  a/the  Centre  is  7*  00 

The  half whercot  is  .  Dr*?  °° 

The  Complement  cheroot  to  90  Degrees  is 

Now,  admit  the  Angle  at  the  Bulwark  F  G  JJ  00 

The  half  thereof  nrA  ^ 

SubtraOed  from  SGC,  equal  to  UCA  54  00 

Remains  the  inward  Flanked  Angle  19  3° 

Equal  to  F  P  N,  the  Complement  ot  either  b  F  G  70  30 

Subtracted  from  two  Right  Angles  °° 

Leaves  the  Angle  of  the  Shoulder  ™  F  G  109  50 

Again,  The  lime  Angle  S  FG,  or  J.  ^G  7° 

Doubled,  gives  the  outer  Flanked  Angle.  KMG  141  00 

Lartly,  From  two  Right  Angles  1™  00 

Subtract  half  the  Angle  of  the  Polygon  H  00 

There  remains  the  Angle  DCG  n*  00 

And  thus,  from  any  Flanked  Angle  propofed,  you  may  find  the  Quantities  of 

every  of  the  other  Angles.  r  ,  .  .  , 

But  for  any  Polygon  propofed,  you  may  more  compendioufly  let  down  the  Angles 
of  the  Bulwark,  and  all  the  other  Angles  after  the  form  of  tins  Example  following: 
remembring,  that  if  the  Polygon  have  more  than  1 2  Sides,  you  make  the  Angle  at  the 
Bulwark  a  Right-Angle.  ^  ^ 

To  half  the  Angle  of  the  Polygon  B  C  A  54  00 

Add  always  ^5 

The  Sum m  is  the  Flanked  Angle  F  G  H  69  00 

The  half  whereof  £  G  G  34  30 

Subtract  from  half  the  Angle  of  the  Polygon  B  C  A  54  00 

There  remains  the  inward  Flanking  Angle  19  5° 

Whole  Complement  is  »  b  F  G  70  30 

Which  fubtratfed  from  two  Right  Angles  180  00 

Leaves  the  Angle  of  the  Shoulder  N  109  5° 

And  the  (ante  Complement  S  f  G,  or  J  MG  70  30 

Doubled,  is  the  outward  Flanking  Angle  KMG  141  00 

For  the  Angle  forming  the  FI  ink,  namely,  the  Angle  F  C  N,  it  may  be  always 
about  40  Degrees.  And  according  to  this  Rule  is  the  following  7 able  made. 


A  TA  RLE  of  the  Ditnenfiuns  of  the  Angles  obferved  in  in  Fortifying  arty  regular  Polygon, 
from  the  Square,  to  a  Figure  ofW  I.  Sides:  increafing,  fo  that  the  Flanked  Angle  thereof  ts 
a  Right  Angle. 


The  Number  of  the  Sides  of  the 
P  0  LT  G  0  NS. 


Angle  at  the  Centre  A  C  90 

Angle  of  the  Polygon  BCE  90 

Half  the  Angle  of  the  Polygon  L  C  A  45 
To  which  (always)  add  |  is 

The  Flanked  Angle  F  G  H  6o 

Half  the  Flanked  Angle  V  G  C  40 
Inward  Flanking  Ang.  F  P  N,  or  S  G  F.  1 5 
Which  added  to  a  Kight  Angle  |  90 
Angle  of  the  Shoulder  N  K  G  105 

Angle  oppolitc  to  the  Head  Li.  G  F  C  55 
Angle  op  polite  to  the  Front  F  CG  ys 
Complement  of  S  G  F,  ii^.  S  F  G  75 
Outwartl  Flanking  Angle  KMG  150 
Angle  fronting  the  Flank  H'  C  N  40 


IV. 

V.  VI. 

VII.  VIII. 

IX.  x. 

XI. 

XII. 

deg.  m. 

deg.  m.  deg.  m. 

deg.  m  deg.  m.j 

deg.  lo.Jdeg.  in. 

deg.  m 

deg.  m. 

o  1  c  8  oiao  012840145  0140  0144 

o  54  c  60  o  64  17  67  40  7  O  7.2 

o  15  o  15  O  15  o  1$  O  15  o  15 

o  69  o  75  O  79  1 7 1  82  40  85  of' 87 
o  44  40  47  4°  39  38i  4 1  '5;  42  3^  43  ; 

o  19  40  22  40^  24  48  26  1  y  27  40^  28  5 

e  90  o  90  o  90  o  yo  o  5c  o  90 

o  109  40  1 12  40J1 14  48  116  15  1  17  ,401 18  : 
o  59  40  62  40  <$4  48]  66  15  67  40(  68  . 

o  86  o  80  'o  75  44'  72  40  70  o  68 

o  70  5^  67  4?  65  421  64  45  62  4°,  61  ; 

o  141  0145  014042(12740125  0124 
ol  41.  O  40  o'  40  o  40  o  40  o  40 


I  44  00  01 

21  120  C 

>  c.  40  0) 

Bur 


C  U  R  S  11  8  M  AT1IF.MATICUS. 


Book  VI* 


lU,t  if  you  would  have  the  Planked  Angle  of  the  Bulw.uk  fo  to  incrcafe  that  for 
anOllaeon  it  may  be  a  Right  Angle,  then  make  the  l  lankcd  Angle  two  1  bird 
parts  of  the  Angle  of  the  Polygon  propofed  ;  as  is  done  in  the  Table  following :  But 
for  any  Pollen  of  above  Right  Sides,  let  the  Planked  Angle  be  a  Right  Anglo. 


A  TABLE  of  the  Dim  upon  s  of  the  Angles  obferved  in  Fortifying  any 
regular  Polygon,  frvn  the  Square  to  a  figure  of  Vl\\.  Sides,  fo  increa- 
jin^  that  the  Flanked  Angle  of  the  Ottagoil  is  a  Right  Angle. 


The  Number  of  the  Sides  of  the 
P  O  L  T(i  O  N  S. 


j  IV.  V.  |  VI.  VII.  VIII. 

deg.  m  deg-  in.'deg.  m.ldcg.  n.ldeg.  m. 


The  Angle  at  the  Centro  B  A  C  90 

Half  the  Angle  at  the  Centre  I  A  G  45 

The  Angle  of  the  Polygon  B  C  1.  90 

The  Flanked  Angle  F  G  I  I  60 

Half  the  Angle  of  the  Voylgon  B  C  A  45 

Half  the  Flanking  Angle  P  GC  50 

The  inward  Flanking  Angle  SGF  15 
To  which  add  a  Right  Angle  9° 

The  Angle  of  the  Shoulder  N  F  G  105 

Angle  oppofitc  to  the  Head  Line  G  F  C  55 
The  oppolite  Angle  to  the  Front  FCG  9$ 
The  Complement  of  SGF, viz,.  S  F  G  75 
The  outward  Flanking  Angle  KMG  50 
The  Angle  forming  the  Flank  F  C  N  40 


16  45  00 
43  12  30 
34  1  ;s  ° 
4?  90  o 

17  67  50 
51  45  o 
16  22  30 

o  90  O 

l6  III  30 
l6  6l  30 
41  71  30 
34  67  30 
oS  1 3  5  o 
'  o  40  O 


t  C  H  A  P.  IV. 

Of  the  Quantity  of  the  Curtains,  Flanks,  Fronts,  Gorges, 
and  other  Lines  and  Sides,  in  Regular  Forts  of  any 
determined  number  of  Sides. 

TPIere  is  no  neccffity  that  the  Angles  in  Forts  Ihould  be  exa&ly  fuch  as  arc  form’d 
and  let  down  by  the  foregoing  Rules,  but  they  may  be  fomething  more  or  lefs,  as 
the  place  or  other  occafions  fhall  require:  But,  firft  fuppofing  them  to  be  fuch,  I 
will  Ihew  how  to  determine  the  quantity  of  the  Sides  and  Lines  of  a  Fort* accor¬ 
dingly  :  Both  by  Trigonometrical  Calculation,  and  by  Tables  alio. 

P  R  O  B.  I. 

The  Length  of  the  Curtain ,  and  of  the  Front  of  the  Bulwark,  given ,  to  find 
what  the  other  Sides  and  Lines  jhottlcl  be. 

AS  in  the  regular  Pentagonal  Fort,  Fig.  III.  and  fo  in  others,  to  the  intent  the 
Line  of  defence  may  be  about  71  Rod,  the  Curtain  41,  and  the  Front  about 
18  ;  as  is  before  noted  in  the  14th  Axiom,  Chap.  I.  and  that  the  Proportion  of  the 
Flank  to  the  Gorge  be  as  6  to  7  :  and  let  the  Angle  forming  the  Flank  be  40  deg. 
Thus  then 

The  Curtain  is  ON  410  Foot. 

The  Front  of  the  Bulwark  is  F  G  180  Foot. 

The  Angle  forming  the  Flank  F  C  N  40  deg. 

And  let  the  Flanked  Angle  be  T  G  H  69  deg. 

Then 
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Then  will  the  other  Angles  be  found,  by  the  lirft  Rule  of  the  foregoing  Chapter, 
to  be  Inch  as  are  exprefled  in  the  Fit  it  of  the  two  Tables ;  but  tor  the  Sides,  we  will 
iind  them  by  Trigonometrical  Calculation ,  as  followeth. 

Example  l.  In  the  Right  angled  'Triangle  S  G  F  j  By  Cafe  III.  of  Right-angled  Triangles \ 
As  Radius,  90  deg.  1 0.00000 

To  the  Front  of  the  Bulwark  F  G,  iSo  Foot  1  447 1  5 

So  is  the  Sine  of  the  Inner  Flanking  Angle  SGF,  1 9  d.  30  m.  9.5235° 

To  the  Line  S F,  9 3  d.  47  m.  1  -97°6 5 

Again,  By  the  fame  Cafe  I. 

As  Radius,  90  deg.  10.00000 

To  the  Front  of  the  Bulwark  F  G,  180  foot,  2.447 1 5 

So  Co-line  the  Inward  Flanking  Angle,  70  d.  30  m.  _  9-97435 

To  the  Line  S  G,  163.94  foot 
Half  the  Curtain  S  I,  add  no. 00 

The  Summ  is  473.94  for  the  Line  I  G  ;  which  doubled,  is  the  Side  of 

the  Outward  Polygon ,  or  the  Dilhnce  of  the  Diamond  Points  of  the  Bulwark 
RG,947^- 

In  the  Triangle  I  A  G,  by  Cafe  II.  of  Right-angled  Triangles. 

As  the  Sine  of  half  the  Angle  at  the  Centre  I A  G,  36  d.  o  m.  Co.  Ar.  0.13078 

To  half  the  Side  of  the  Outward  Pentagon  1 G,  473-94-  2.67572 

So  is  the  Radius ,  90  d.  Jo _ 

To  the  Scmidiamctre  of  the  Outward  Pentagon  A  G,  806.31.  ,*2.90650 

In  the  fame  ! Triangle ,  by  the  Cafe  I.  of  Right-angled  Triangles. 

As  the  Sine  of  the  Angle  at  the  Centre  I  A  G,  36  d.  00  111.  Co.  Ar.  0.23078 
Is  to  half  the  Side  of  the  Outward  Pentagon  I  G,  47  396.  2.67  5  71 

So  is  the  Co-lino  of  half  the  Angle  at  the  Centre  I A  G,  54  d.  00  m.  9.90796 
To  the  Perpendicular  of  the  Outward  Pentagon  A  I,  652.31.  ,12. 81446 

In  the  'Triangle  F  C  G,  by  Cafe  1.  of  Oblique-angled  Triangles. 

As  the  Sine  of  the  Angle  F  C  G,  8 6  d.  00  m.  Co.  Ar.  0.00 1 06 

Is  to  the  Front  F  G,  280.00.  1-447 1 5 

So  is  the  Sine  of  half  the  Flanked  Angle  F  G  C,  59  d.  30  m.  9*93531 

To  the  Line  F  C,  1 58.98.  *  *•  3* 3  5  3 

In  the  lame  Triangle,  and  by  the  fame  Cafe. 

As  the  Sine  of  the  Anglo  F  C  G,  86  d.  00  m.  Co.  Ar.  1 .00106 

Is  to  the  Front  F  G,  280.00  1-447 1 5 

So  is  the  Sine  of  the  Angle  G  F  C,  59  d.  30  m.  9-9  35  U 

To  the  Head  Line  C  G,  241.44  3-3^3  5  3 

Which  lubtr.ttted  from  A  G,  806.3 t  the  Scmidiamctre  of  the  Inner  Pentagon, 
There  remains  564-87 

In  the  Triangle  F  C  N,  by  Cafe  III.  of  Right  angled  Triangles. 

As  Radius ,  90  deg.  10.00000 

To  the  Line  1;  C,  1 58.98,  before  found,  1101 34 

So  is  the  Sine  of  the  Angle  forming  the  Flank  F  C  N,  40  d.  00  m.  9.80807 

To  the  Flank  FN,  102.19  .1  2.00941 

The  Flank  F  N*  being  102.19 

Add  to  it  the  Line  bi  ll  found,  S  F  _9M7_ 

The  Summ  is  the  Difference  of  the  Pentagons  I  O,  195.66 
Which  liibtraded  from  the  Perpendicular  A  I,  651.  32 
There  remains  456.66 

for  A  lVlu-Perpendiculat  of  the  Inner  Pentagon.. 


hi 
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Co.  Ar.  7.70850 
1.55501 
10.00000 


In  the  Triangle  V  N  C.  by  Cafe  HI.  of  Right-angled  Triage. 

10.00000 

As  rhe  Radius,  90  deg.  «  2.10154 

To  the  Line  before  found,  F  C,  1 5».>5  r  N  <0  dee,  9.88415 

So  is  the  Co-fine  of  the  Angle  forming  the  Hank  I  C  N,  50  deg,  -JLji-Z 

To  the  Gorge-Line  N  O,  ni-7^  g 

To  the  Gorge-Line,  NO 

Add  half  the  Curtain  D  N  - 

The  Summ  is  the  Line  D  C  MJ'J? 

Which  doubled  is  BC  665  56 

for  the  Side  of  the  Inward  Pentagon. 

In  the  F  P  N,  by  I  of  Right-angled  Triangles. 

As  the  Sine  of  the  Inner  Flanking  Angle  F  P  N.  .6  tl.  50  m.  Co.  Ar.  0.47650 

So  !s  Cn-i'ine  of  thc  lniicr  Flanking  Angle  F  P  N  70  4  J°  ">■ 

To  the  Line  PN  lH8'58  -  — 

Which  fubtradled  from  the  Curtain  O  N,  _4io_oo_ 

The  Remainder  is  the  Second  Flank  OP,  i  5  i-4‘l 

In  the  Triangle  R  O  G,  by  Cafe  IV.  of  Right-angled  Triangles. 

To  the  Line  before  found,  S  G,  165.94 
Add  the  Curtain  O  N  420  00 

The  Summ  is  the  Line  R  G  683.94 

fir/?,  Asdic  Line  II O,  or  ID,  I9L«  Co- An  Hfl° 

Is  to  the  Line  RG,  60, .94  ,0  00000 

So  js  Radius ,  45  deg.  — - 

To  the  Tangent  of  the  Angle  R.OG,74d.oim.  1054551 

Secmilj,  As  the  Sine  of  the  Angle  ROG,  74  tl.  02  ,n.  Co.Ar.  0.01709 

'is  to  the  Line  RG,  683.94  £  * 

So  is  the  Radius ,  90  deg.  - - 

To  the  Length  of  the  Line  of  Defence,  OG,  711.40  ^2.55111 

And  in  this  manner  thcDiltances  D  M,  P  M,eH  might  be  tound. 

Example  U.  In  the  fame  Fort,  F*.  III.  let  the  Parts  be  as i  before,  namely, 

C Curtain  O  N 

The  <  Front  of  the  Bulwark  F'  G  ^  * 

f  Angle  forming  the  Flank  FGN  ^  u  t2  Decree' 

And  let  the  Flanked  Angle  of  the  Bulwark  be  F  G  FI  7 2  b)cgree  • 

Then  will  the  other  Angles  be  found  by  the  Second  Rule  of  the  Chapter  ore- 
going,  to  be  fuch  as  are  there  exprefled  in  the  latter  of  the  two  Tables.  And 
tor  the  Sides,  we  will  find  them  as  before. 

In  the  Triangle  S  G  F- 

As  the  Radius ,  90  deg.  io.oocoo 

h  to  the  Front  of  the  Bulwark  F  G,  180.00  Foot  2 447  *  5 

So  is  the  Sine  of  the  Inward  Flanking  Angle  S  G  F,  18  d.  00  m.  __9.4»99*> 
To  the  Line  SF,  86.51  Foot 

In  the  fame  Triangle  S  G  F. 

As  the  Radius ,  90  deg.  ' 

To  the  Front  of  the  Bulwark  FG,  280.00  44Z  5 

so  is  the  Co  fine  of  the  Inward  Flanking  Angle,  S  G  F.  72  d.  00  m.  __9-9?8*j 

To  the  Line  SG,  266.19 

To  which  add  half  the  Curtain  S  I,  210.00 

The  Summ  is  the  Line  I G,  476-29  .  , 

The  Double  whereof  is  95M**>  and  is  the  Diftance  KG,  between 

the  two  Angular  Points  of  the  Bulwarks.  11 
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In  the  Triangle  1  A  G. 

•lem&stGWSr  "T? 

s"i ».— * 

In  the  lame  Triangle. 

So  is  the O.  Sine  ol  lull  the  ,ngle  a  th>XLntu,  TTfflwi 

To  the  greater  Perpendicular  A  I,  655.56 

In  the  Triangle  F  C  G. 

As  the  Sine  of  the  Angle  V  C  G,  86  d.  00.  4.447 1 5 

Rdfthe'  Flanked  1  G  C,  36  d.  06  n,  .>7692, 

To  the  Line  F  C,  164.98. 

I11  the  WmaTriangle  F  C  G. 

As  the  Sine  of  the  JhsgU  V  C  G,  86  d.  00  n,  Go.  Ar.  0.00 106 

Is  ro  the  Front  1  G,  ~8cxgo.  9.91841 

SoLthe  Sine  of  the  A#  GFC,  58  <1.-  • 

To  the  Head  Line  ...  taXsoii 

Which  iubtraeied  from  the  Semidiame  1  ’  571  28,  for  the  Semidiametrc  of 

There  remains  5 1 

the  inner  Pentagon. 

In  the  Triangle  FCN. 

As  Radius  9°  d.  »  1.^743 

To  the  Line  before  found,  F  [64  T  prN  j  00  m  9.80807 
So  is  the  Sine  of  the  Angle  terming  the  Flank  rCN’  ^aio6 

To  the  Flank  F  N,  io^°5  S  {?  86.52 

To  which  add  the  Line  firll  tound  ___ 

The  (itm.it  is  tltc  thlf.tnee  of  the  Ten, agm,  S  N  or  I  D  > 

And  this  litbtr.iclcd  fro...  the  Perpend, a, hr  .  V/,”  T 

leaves  the  Perpendicular  of  the  inner  Pentagm  A  ' 

In  the  Triangle  F  N  C.  J0 

As  the  Radius,  90  deg.  1.2 1 743 

Is  to  the  Fine  laft  found  F  G,  1  4-9  •  ...  .  y  q  m  c\,  0  m. ,  9.884^5 

So  is  the  Co-line  of  rhe  Angle  tommS  ^  1  Unk  ^ C  ,..6.}8  St^6« 

To  the  Gorge  Line  .  DN  210.00 

To  which  add  hall  the  Curtain  ^  C  336.35” 

The  liimm  is  the  Line  .  R  Con  70 

Which  doubled,  is  the  fide  ol  the  inward  I  entagon  BC  6/1.7 

In  the  Triangle  V  P  N. 

As  the  Sine  of  the  intvar.l  Flanking  Angle  FPN,  .*  d.  oo  m.  Co.  Ar.  0.5 too , 

Is  to  tile  Flank  F  N,  106.05 .  ,  row  ,1  00  in.  9.97b!  i 

So  is  the  Co-Sine  ol  the  inward  Flank,  ng  Angle  r  PN^d 

WlfidiliTa’.uTcd  from  the  Curtain.  O  N  4^££_ 

There  remains  the  fecond  Flank  ^ 

In  the  Triangle  R  O  G. 

To  the  l  ine  hefote  found  *66.w 

Add  the  Curtain  ^  x;  ± - 

Their  liimm  in  the  Line  K  G  80.29 

Fece 


Then 
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9.98356 

2.83651 

10. 

2.85295 


Then,  .  rv.  Ar 

Asthel.ine  R  0,or'ID,  I9M7  ^ 

J  Is  to  the  Line  R  G,  686.19  ,o  3  5 

So  is  the  Radius ,  45  cl.  - 1 - 

To  the  Tangent  of  the  Anglt  R  O  G,  74  d.  20  m.  10.55191 

sAlp,  As  the  Sine  of  this  Angle •  K  OG,  741I.  lorn.  9- g#|f  6 

7  Is  to  the  Line  RG,  686.29.  ,o  ?6? 

*°To the  longeil  Line  of  defence  OG, 7 1 2.80  2-^529S 

Example  III.  In  the  Quadrangular  Fort,  Fig.  11.  Lot  the  Parts  be  as  followeth. 
(Length of  the  Curtain  ON  420.00  Foot. 

„.  JFront  of  the  Bulwark  F  G  280.00  Foot. 

Tl,c  SAwU  forming  the  Flank  FCN401I.00  m. 

c  Flanked  Angle  of  the  Bulwark  F  G  H  60  d.  oo  m. 

Tn  the  Triangle  S  G  F. 

As  Radius,  90  d.  IO* 

To  the  Front  of  the  Bulwark  F  G  180.00  a,447*  5 

So  is  the  Sine  of  the  inward .  Flanking  Angle  S  G  F,  r  5  d.  00  m.  -9.41300 

To  the  Line  SF,  71.47.  f  f  _  xi.Uoii 

In  the  fame  Triangle  S  G  F. 

As  Radius  90  cl.  I0* 

Is  to  the  Front  of  the  Bulwark  F  G,  180.00  2-447 1 5 

So  is  the  Co-Sine  of  the  inward  Flanking  Angle  S  G  F,  7  5  d.  00  m.  9-9*494 
To  the  Line  #  SG  170.45  ^2.43209 

To  wliich  add  half  the  Curtain  S  I  no.oo 
The  fumm  is  the  Line  1G  480.45 

The  double  whereof  is  960.90 

In  the  Triangle  I  A  G. 

As  the  Sine  of  half  the  Angle  at  the  Centre  I A  G,  45  d.  00  m#  Co.  Ar.  0.1 505 1 
To  half  the  fide  of  the  outward  Square  I G,  480.00  2.68165 

So  Radius  90  d.  I0* 

To  the  Semidiamctre  of  the  outward  Square  A  G,  679.46  jri.8%2 16 

In  the  fame  Triangle. 

As  the  Sine  of  half  the  Angle  at  the  Centre  I  A  G,  45  d.  00  m.  Co.  Ar.  0.1 505 1 
To  half  the  fide  of  the  outward  Square  I  G,  480.45  1.68165 

So  is  the  Co-Sine  of  half  the  Angle  at  the  Centre  I  A  G  45  d.  00  m.  9.84949 
To  the  greater  Perpendicular  A  I,  480. 45  ,*-1.68165 


In  the  Triangle  C  G  F. 

As  the  Sine  of  the  Angle  F  C  G,  95  d.  00  m. 

Is  to  the  Front  F  G  280.00 

So  is  the  Sine  of  half  the  Flanked  Angle  F  G  C  30  d.  00  m. 
To  the  Line  F  C  140  53 

In  the  fame  Triangle  CGF. 

As  the  Sine  of  the  Angle  F  C  G  95  d.  00  m. 

Is  to  the  Front  F  G  180.00 
So  is  the  Sine  of  the  Angle  G  F  C  5  5  d.  00  m. 

To  the  Head  Line  C  G,  2  30.1 3 

Which  taken  from  the  greater  Scmidiametre  A  G,  679.46 
There  remains  the  lefler  Semidiametrc  A  C,  449.1 3 


>.  Ar.  0.1505 1 
1.68165 
>•  9.84949 

,*-1.68165 

o.Ar.  0.00166 
M47I5 
9.69897 

*2. 14778 

)-  Ar.  0.00166 
2-447  *5 
99*  3*6 
^1.36117 


In 
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In  the  Triangle  F  C  N- 
As  the  Kalm,  90  <!■  „ 

SoX“ teSW  tte Mk 'forming thu Flunk, F C N, 40  A  ~ m. ^ 

To  wllld.'uSh.R  the  Lino  full  found  nViliSo" 

\  on  have  the  di fiance  of  the  two  Squares,  k  G  and  BC  161.80 
Which  lubti  atted  hom  the  Perpendicular  A I  ^  Tr~~ 

There  remains  the  Perpendicular  of  theinwaid  Squaic  A  D  317.65 

In  the  Triangle  F  N  C 

As  the  Radius  90  d. 

To  the  Line  before  found  l7  C  i4°-53  „  M  ,  nnin 

So  is  the  Co  Sine  of  the  Angle  forming  the  Flank  F  C  N  5a  cl.  00  in 

To  the  Gorge-Line  .  VnIVooo 

To  which  add  half  the  Curtain  ^  N  jjiooo 

So  have  you  the  Line  t  V 

Which  doubled,  gives  the  Side  of  the  inward  Square  B  C  35-31 


10. 

1.14778 

9.80807 

'11.95585 


1.14778 
9  88.115 
**2.03203 


In  the  Triangle  P  F  N. 

As  the  Sine  of  the  inward  Flanking  Angle  F  P  N  1 5  d.  oo  m.  1 
Is  to  the  Flank  F  N  90.88  , 

So  is  the  Co  Sine  of  the  inner  Flanking  Angle  F  P  N  7  5  d.  00  m. 

To  the  Line  .  ^  ^  5?7-f3 

Which  fiibt ratted  from  the  Curtain  O  N  42o.oo__ 

The  remainder  is  thefecond  Flank  O  P  81.87 
Jn  the  Triangle  R  O  G. 

To  the  Line  before  found  SG  170.45 

Add  the  Curtain  O  N  420,00 

The  fumm  is  the  Line  690.45 

Then 

F/>/?,  A?  the  Line  R  O,  or  I D,  162.80  1 

Is  to  the  Line  R  G  690.45 
So  is  tire  Radius  90  d. 

To  the  Tangent  of  the  Angle  R  O  G  76  d.  44  m. 

Seco, As  the  Sine  of  the  AnXk  R  O  6  76  d.  44  m.  * 

Is  to  the  Line  G  R  690.45 
So  is  the  Radius  90  d. 


Co.Ar.  0.58700 
IW«5 
■  998494 

.1-1.51779 


Co.  Ar.  7.78835 
1.8391; 


Co.  Ar.  0.01175 
2.83915 
10. 


To  the  fixed  (  or  longcft  )  Line  of  Defence  O  G  709.42  ,2-1.85090 

Example  IV.  Let  there  be  a  Heptagon ,  or  a  Figure  of  Scvdn  Sides,  given  to  be  For*  Fig.  IV, 
tilled  with  Bulwarks,  &c. 

Let  the  Length  of  the  Curtain  be  ON  410.00 Foot. 

The  Front  of  the  Bulwark  F  G  280.00  Foot. 

The  Angle  of  the  Bulwark  F  GH  85  d.43  m. 

Then  will  the  other  Angles  be  according  to  the  Second  Rule,  and  Second  Table 
of  chapter  III  and  tor  finding  of  the  Sides  and  other  Lines,  proceed  as  ioF 
lowcth. 

In  the  Triangle  S  G  F. 

As  the  Radius,  90  deg.  I0*  . 

Is  to  the  Front  of  the  Bulwark  F  G,  180.00  2<447 1 5 

So  is  the  Sine  of  the  Inward  Flanking  Angle  SGF,  n  d.  16  m.  _ 9.^6179 

To  the  Line  SF,  101.31  ,*2.00994 


L  e  e  c  2 


In 
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Ill  the  lame  T  nangle  SGI. 

As  the  Radius,  90  cleg.  IO- 

Is  to  the  Front  of  the  Bulwark  F  G,  280.00  M47H 

So  is  the  Co  fine  of  the  Inward  Flanking  Angle, $  G  1, 65  cl.  54  m.  9.96888 

To  the  I.inc  $  G,  160.6;  ^1.4160; 

To  which  add  half  the  Curtain  >S  1,  no-oo 

The  Sunim  is  the  Line  I  G,  470.6; 

Whole  Double  is  the  Side  of  the  Outward  Hexagon  94 1.26 

In  the  Triangle  I  A  G. 

As  the  Sine  of  half  the  Angle  at  the  Centre,  I  A  G,  2  5  d.  4;  m.  Co.  Ar.  o.;6i  59 
is  to  half  tlie  Side  of  the  Outward  Heptagon  I G,  470.6;  1.67268 

So  is  the  Radius,  90  deg.  *Q- 

To  the  Semidiamctre  of  the  Outward  Heptagon  A  G,  1084.61  ^;.o;5i7 

In  the  fame  Triangle  I  A  G. 

As  the  Sine  of  half  the  Angle  at  the  Centre  I  A  G,  15  d.  4;  m.  Co.  Ar,  0.46259 
To  half  the  Side  of  the  Outward  Heptagon  I  G,  470.6;  2.67168 

So  is  the  Co  fine  of  half  the  Angle  at  the  Centre,  I  A  G,  64  d.  17  m.  9.95470 
To  the  greater  Perpendicular  A  I,  977-17  ,12.98997 

In  the  Triangle  F  C  G. 

As  the  Sine  of  the  Angle  F  C  G,  75  d.  4;  m.  Co.  Ar.  0.01464 

Is  to  the  Front  F  G,  180.00  1.44  7 1 5 

So  is  half  the  Flanked  Angle  F  G  C,  42  d.  5 1 !  111.  9.84161 

To  the  Line  F  C,  196.52  jKi.19440 

In  the  fame  Triangle  F  C  G. 

As  the  Sine  of  the  Angle  F  C  G,  7  5  d.  44  m.  Co.  Ar.  0.0 1 464 

Is  to  the  Front  F  G,  180.00  2.4471 5 

So  is  the  Sine  of  the  Angle  G  F  C,  61  d.  16  m*  9.94461 

To  the  Head-Line  GO,  154.75  ^2.40441 

Which  taken  from  the  Greater  Semidiamctre  A  G,_i 084.6 1_ 

There  remains  the  Semidiamctre  of  the  Inward  Heptagon  AC,  8  ;o.86 

In  the  Triangle  F  C  N. 

As  the  Radius ,  90  deg.  10, 

To  the  Line  before  found,  F  C,  196.51  2.19240 

So  is  the  Sine  of  the  Angle  forming  the  Flank,  F  C  N,  40  d.  00  m.  9.80807 
To  the  Flank  F  N,  126.42  ,*-2.10147 

To  which  add  the  Line  firfl  found,  S  F,  101,41 

The  Summ  is  the  Diftancc  of  the  Heptagons  1  D,  118.64 

Which  liibtra&ed  from  the  Perpendicular  A  I,  977.18 

There  remains  the  Perpendicular  of  the  Inward  Heptagon ,  748.55 

In  the  Triangle  F  N  C. 

As  the  Radius ,  90  deg.  10. 

To  the  Line  belore  found,  F  C,  196.51  1.19440 

So  is  the  Co-fine  of  the  Angle  forming  the  Flank,  F  C  N,  50  d.  00  ni.  9.88415 
To  the  Gorge  Line  N  C,  150.54  .12.17765 

To  which  add  half  the  Curtain  D  N,  210.00 

The  Summ  is  the  Line  D  C,  460.54' 

Whole  Double  is  the  Side  of  the  Inward  Heptagon  B  C,  711.08 


Co.  Ar.  0.01464 
2.44715 
9.94461 

GO,  154.75  ,1-2.40441 
A  G,  1084.61 


10. 

2.19240 

9.80807 

.*-2.10147 


1.19440 

9-88415 

.12.17765 


In 


Part  III. 


FORTIFICATION. 
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In  the  Triangle  F  P  N. 

As  ,he  Sine  of  the  Inward  Flanking  A»SU  F  P  N,  *.  <1-  ^  Co.  A,  04WU 

S„!:rS“^SFU„king^FPN^M^. 

To  the  Line  ON  a.20  00 

Which  fubtraded  from  the  Curtain  *  u  rr 

The  Remainder  is  the  Second  Flank  * 


In  the  Triangle  R  O  G. 

To  the  Line  before  found,  ^  ^o,6; 

Add  the  Curtain  u  nhob, 

The  Summ  is  the  Line  R  ^  * 

Then, 


~  q,  Co.  Ar.  7.64087 

F.r/f,  As  the  Line  R°.  ™I 

Is  to  that  Line  R  G,  680.0  4  J 

So  is  the  Radius,  9°  deg.  .oat  2*78 

To  the  Tangent  of  the  Angle  R  O  G,  71  d.  16  m.  -4737 


Asthe  Sme  oftiut  gaOG,  nr.  Co.  Ar. 

S°  To  the  Fixed  (or'l-ongctt)  Lino  ot  Defence,  O  G,  7  4 


termined. 


Example  V.  In  a  gaW^r,  or  Fort  of  Fifteen  Equal  Sides. 


In  which  let  be, 

Curtain 

Front  of  the  Bulwark 
Angle  foaming  the  Flank 
Flanked  Angle  of  the  Bulwark 


O  N,  410.00  Foot. 
F  G,  280.00  Foot. 
FC  N,  40  d.  00  m. 
F  G  II,  90  d.  00  m. 


rianKcu  ~  ..  . 

Then  will  the  other  Angles  be  as  followeth. 

The  Angle  at  the  Centre  of  the  Polygon 
Half  the  Angle  at  the  Centre  is 
Whole  Complement  is  half  the  Angle  of  the  Polygon 
Which  doubled,  is  the  Angle  ot  the \F<§&n.  . 

And  teeing  the  Flanked  Angle  ot  the  Bulwark 

Half  the  Flanked  Angle  is 

Taken  from  half  the  Angle  of  the  1  olygon 

Leaves  the  Inward  Flanking  Angle 

To  which  add  a  Right  Angle 

The  Summ  is  the  jAhjiIg  ot  the  Shoulder 

From  wMdi  take  ^Centre  of  the  Ayl' forming  the  Flank 

There  refts  the  Angle  oppolite  to  the  Head-Line 

To  which  adding  halt  the  flanked  Angle 

The  Summ  is  . 

Which  fubtraded  from  two  Right  Angles 
There  remains  the  Angle  oppolite  to  the  Front 
Alfo  the  Centre  of  the  Inward  Flanking  Angle  is 
Which  doubled  is  the  Outward  Flanking  Angle 


Deg.  Min. 


B  AC  | 

25 

00 

D  AC  1 

12 

00 

BC  A  1 

7« 

00 

BCE 

156 

00 

F  G  11 

90 

00 

FGC 

45 

00 

BC  A 

78 

00 

SGF 

3* 

00 

90 

00 

NFG 

124 

00 

N  F  C 

5° 

00 

GFC 

7? 

00 

FGC 

45 

00 

118 

00 

180 

00 

FGC 

62 

00 

SFG 

57 

00 

K.  MG 

1 14 

00 

Having  thus  fet  down  the  Angle,,  the  Sides  and  other  lines  may  befoond  «  ^ 

foregoing  Four  Examples,  which  in  this  Examp ’  f "  j-'sidcs  from  tlie  Ittragtm,  (or 
Table-)  exhibit  the  Lines  in  a  Fort  oi  any  nu  her, ot  Su «>  b°»’  £  found 

Square,)  to  the  Vo,Ucagm,  (or  Figure  oi  X  I  Sk  cs,)  accoiumg  to  S 

by  cither  of  the  Two  Rules  delivered  in  Chop-  Hh  before-going. 


A  Table 


Book  VI. 


CllKSUS  M  A  T  HF.  M  A  T  I  C  II  S. 


■jr A  I, E  4  *  am*#**  !"?  f  lar?s,m' .<*,  FT‘ 

‘fly.  Sitkt {  to  the  Dmiucugon,  (or  Fvure  of  XII.  4.«»J  ibejdmhng  AWjfc  *«* 
1  15  Degree,  more  than  Half  the  Angle,  oj  the  Polygon. _ ____ 

!"~7777-,.„.c,,,.„f . I  iv.  I  v.  I  vi. !  vii.  I  viu.  ix.  I  x.  xi.  xii. 


The  Nlumher  of  the  Sides  of  the 
POLYGONS. 


The  Angle  of  the  Pnhgen 
Hanking  Ang.  of  the  Bui 
The  Angle  of  the  Slioulc 


The  Curtain 

The  Horn  of  the  Bulwark  h  G  28 
The  Gorge-Line  N  C  10 

The  Senndia.  of  the  Inner  Pol  g.  A  C  44 
The  Side  of  the  Inner  Polygon  E  C  63 
The  Perpend.  of  the  Inner  Pohg.  A  l.  « 1 
The  Stmid.  of  the  Outer  Polygon  A  G  5? 
The  Side  of  tilt  Outer  Polygon  K  G  96 
iThc  Verpcnd.of  the  Outer  Polygon  A  I  48 
ItIic  Diftance  of  the  Polygons  D  I  16 
iThe  Hank  **'  *  9 

,7  lie  Head-line  C  G  23 

■The  Shoulder  from  the  Centre  F  C  14 
The  Second  Klank  O  I*  8 

The longcA  I  ine  cf  Defence  OG  70 


(leg. 

m.dtg 

m.  <ltg. 

m 

i r  8 

oh  20 

0  128 

3-1 

69 

7  5 

o1,  79 

17 

IC9 

3c  1 1  2 

30  M4 

38 

*  9 

3°  22 

30  24 

38 

141 

c  ,35 

0  1 30 

43  1 

>  41' 

c  40 

o'  40 

F 

-  R. 

,0C  R. 

,C0R.  , 

,0!  I 

pjr.  1 

par.i  | 

par. 

12834135  0*140  c  144  0147  16150  o 
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ct  42  00  42  c 
oc  28  OO  28  c 
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'  49 N 9  49  132  ! 
!  &4  73  85  74  7 
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1  67'  91  21  90  f 
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2  94  13  35  13  - 
7  531  28  io  28  : 
i  13I  20  79  21  : 
1  «4|  '7  3 9  >7 

1  67,  71  77  7  * 


A  TA  RLE  of  the  Vimenfions  of  any  Regular  Fortification ,  from  the  Tetragon,  (or  Figure 
of  IV.  Miles.)  to  the  Oftogon,  (or  Figure  of  V  111.  Sides,)  the  Flanked  Angle  being  Two 
third  parts  of  the  Angle  of  the  Polygon. 


The  Number  of  the  Sides  of  the 
VO  L  TO  O  N  S. 


live  Angle  of  the  Polygon  BCL  90  0108  0120 

The  Hanked  Angle  of  the  Bulwark  I'  GIl  60  o  71  o  ho 

l'iie  Angle  of  the  Shoulder  N  F  G  105  o  108  oioo 

live  inward  Planking  Angle  SGh  15  o  18  o  10 

Phe  outward  Planking  Angle  KMGifto  0144  0140 

The  Angle  forming  the  Plank  PCN  40  o  40  o  40 


j  Can  tain  c 

e  Pi  out  of  the  Bulw.uk  1 

e  Gorge  Line  £ 

u  Semidiametre  of  the  Inner  Polygon  i 
0  Side  of  the  Inner  Polygon  J 

0  Per pendicuUr  of  the  Inner  Polygon  1 
Semidiametre  of  the  Outer  Polygon  1 
c  side  of  t! re  Outer  pJjgoti  I 

0  Pei  pend icvilar  of  the  Outer  Polygon 
:  Di  fiance  of  the  Pol) guns 
c  L lank  1 

e  Head  line  « 

j  Shoulder  from  the  (Centre  i 

e  .rteoml  Plank  < 

e  l.ongefl  Line  of  Defence _ C 


VII. 

VIII. 

D. 

10 

D. 

IO 

par. 

par. 

128 

34 

MS 

0 

b5 

4* 

90 

0 

1 1 1 

25 

1 12 

3° 

21 

22 

3° 

cB 

MS 

0 

40 

OO 

40 

0 

R. 

I  OO 

R. 

100 

par. 

par. 

42 

00 

42 

00 

28 

00 

28 

00 

15 

OS 

1 5 

90 

M 

06 

96 

43 

7i 

1 1 

7  3 

80 

74 

86 

89 

09 

108 

46  1 12 

47 

LM 

M 

93 

74 

97 

71 

1 1 3 

>5 

22 

8c 

24 
1 3 

06: 

.  1  2 

34 

15 

57 

2  6 

04 

»9 

9 

>5 

81 

20 

9 

76 

79 

71 

8c 

72 

00 

Patt:  in. . to%ri  fJcJtTon.  _ _ 

"  Thus  liX  you  tho  Manner  how  to  find  thcSX/r.,  I.,u„,md  Angle,  ot  my  Regular 
Fortification  by  7ngoneme,rical  Calculation,  by  which  the  Excellency  ot  that  Do- 
.'trine  doth  appear.  And  now  concerning  Irregular  Urtifratim,  there  might  be  propo- 
kd  an  infinite  number  of  different  Examples ;  but  ot  Irregular  Fmificattm  in  general, 
he  Axiom,  let  down  in  tire  Firlt  Chapter,  and  the  Examples  before  given  in  War 
Sts  may  be  fullidem :  Only  oblervc,  / hat  the  Figure  propofol  to  be  fortified 
h..iiw  Irrelular,  it  ought  (tire  i'lot  thcrcol  Ireing  taken  by  mMrnmeni,  as  is  drre- 
acd  in  Sum, lug)  to  he  reduced  tons  much  Regular! ty  as  the  Place  will  permit, 
“king  h.  and  leaving  out  here  and  there  a  little,  to  make  Come  near  Equality  ot 
Sid,,  and  yt> <?/«.  And  if  any  Angle  of  your  Figure  be  Ids  than  90  deg.  you  are 
not  to  Idt  a  Bulw.11  k  at  that  Angle,  but  rather  to  make  that  Angle  to  be  the  t tanked 
XL  of  Bulwark :  And  lor  the  other  Angler ,  you  are  to  fit  Bulwarks  Io,  as  the 
Banding  Anile  of  the  Bulwark  may  be  anlwerable  ro  the  Angle  oi  the  Polygon  where¬ 
on  t  Bands,  according  to  either  of  the  Two  Rules  before  grven  m  O*.  Ill  But 
mv  Intent  here,  is  not  to  write  a  Treattle  of  For t.fic at, on,  but  to  Blew  the  Ole  ot 
wL,  Triangle,  in  that  Particular  :  Yet  before  1  end,  I  will  (hew  you  how  10  dch- 
nc!uc  the  Ground  work  of  a  For,  upon  Paper,  and  then  lay  fomething  concerning 
the  Work,  that  arc  to  be  railed  on  luclr  a  Ground-work. 


CHAP.  V. 

Horn  to  delineate  a  Fort  upon  Paper  or  Vellom. 

ADmit  it  were  required  to  draw  the  Platform  of  a  Fort  of  Six  Sides  or  Bulwarks, 
according  to  lomc  afligned  Proportion  ;  You  mull  firfi  find,  as  hath  been  al- 
ready  t.tuehr,  the  Angles,  Sides,  and  other  Lines  in  Juch  a  Fort,  rcquifite  to  be 
known  i  which  admit  to  be  iuch  as  this  following  Table  doth  exhibit  in  Rods,  Feet, 
and  Tenth  parts  ot  a  Foot.  - — - . 


The  Semidiametre  of  the  Outward  Hexagon 
The  Side  of  the  Outward  Hexagon 
The  Head-Lino,  (the  lame,) 

The  Semidiametre  of  the  Inward  Hexagon 
The  Side  of  the  Inward  Hexagon ,  (the  lame,) 

The  Di fiance  of  the  Hexagons 
The  Gorge  Line 
The  Plank 
The  Second  Plank 

The  Fixing,  or  Longed  Line  ot  Defence 

The  Cm  tain  ,  .  c. 

The  Di fiance  from  the  Centre  of  the  Bulwark  to  the  Shouldei 
The  Front  of  the  Bulwark 
The  Angle  at  the  Bulwark  let  be 


*5  1  3 

71  3  0 

42  o  o 

17  ;  1 

28  o  o 

7ft  Degrees. 


Being  thus  prepared,  you  may  delineate  the  Fort  as  followeth. 

1  F10111  a  Diagonal  Scale  take  in  your  Compiles  the  Semidiametre  ot  the  Out-  y. 
ward  Hexagon ,  y ;  Rod,  7  Foot,  and  4  Tenths  of  a  Foot,  (or  9 ?  Rod,  74  Centefms  of 
a  Rod:)  ri  hen  alluming  the  Point  A  upon  your  Paper  lor  the  Centre  ot  the  Fort, 
upon  A,  with  the  Difiance 9V74>  defer ibe  a  Circle;  and  (lx;caufe  the  Side  ot  a 
Hexagon  is  cinial  to  the  Semidiametre,)  let  the  tamo  Me  a  Pure,  95.74,  from  G  to 
K  i  to  is  G  the  Diamond  Point  of  one  Bulwark,  and  K.  of  the  other :  And  draw  the 

Lines  A  G  and  A  K.  , 

2.  'lake  the  Semidiametre  of  the  Inward  Hexagon ,  68.52,  and  let  the  fame  troin 
A  to  B  and  C ;  i'o  C  and  B  are  the  Centres  of  the  two  Bulwarks  i  and  drawing  the 
Line  B  C,  let  down  the  Gorge  Line,  1 5.26,  from  B  to  O,  and  from  C  to  N  ;  the 
Rehdue  of  which  Line,  viz,.  O  N,  is  the  Curtain,  to  which,  upon  the  Points  O  and 
N,  raite  the  Perpendiculars  N  P  and  O  L,  for  the  Planks,  which  mult  be  let  ott  ac¬ 
cording  to  their  Lengths,  viz,,  u.13  Rods.  Or  otherwife,  Sec  off  in  the  Curtain 

from 


- M^thematTcus.  Book  VI. 

- - - - -  ~  7:  .TrocIs  for  the  fccond  Hanks ;  and  drawing 

from  O  to  P,  and  from  N  to  l  f  i  thcy  jnMrfca  the  Perpendiculars  rai- 
the  fhorteft  Lines  of  Defence,  P  G  and  u  j  p  yfo  is  N  F  the  Flank,  and  F  G  the 
proceed  with  the  «hcr  Sides  of  .he  For.. 

Hexfl&ort  95.74,  from  K  to  G,  as  bU  ,  „  G  and  to  the  Points  111  the 

or  I-fcatls  ol  tie  Bulwarks :  I  hen  r  R  &\  C  G  K,  here  in  this  Example,  each 
fame  K  and  G,  defer, be  heW«  fjv’fec  off  from  K  and  G  »5.ia  or  the 

SBM&tt  Bss*r *• —  *  **  - 

Otherwile,  •  ,  .  bulwarks  •  Draw  the  Line  KG, 

Let  Kami  O  he  the  J Angular  °  hA  ®  q  ;„d  A  GK,  each  inthisEx- 

and  on  ihe  Points  K  and  G  defer, be  lie  A  gl  *h  G  c,  the  HeadLines 

ample'  601  Degrees  v  and  f«  f  ‘‘“T 'Jt  c  Then  to  the  Lioe  B  C,  and  to  the 
drawing  the  Ljhe  BG,  ^  .  _icr  CN  of  40  Degrees  >  alio  to  the  Line 
Point  in  thd  fame  C,  defenbe  he  J  ®>.bc  hjJf  thJ  Hanked  Angle  F  G  C,  which 

G  A,  and  to  the  Point  in  the ;  lames  ,  H  Concourli  0f  thele  Lines  C  F,  and 

is  in  this  Example  37  deg.  X  half  the  Bulwark  ;  from  which  letting  a  Perpen- 
G  F,  *i*.  at  F,  «  the  Shoulder  o  halh  he  Bum  G  Flank  N  c  the  Gorge-Line, 

"“St  v'gZ  F,™t,£  And  thus  are  the  molt  eflential  Parts  of  th.s 

Fort  delcribcd  three  lcvoral  ways.  0f  tb,s  or  any  other  Fort  upon  the 

Gtoun  Ef  mull  \ol  to  the  foregoing  Traftate  of  of 

Land. 


CHAP.  VI. 

Of  the  IVoi  fs  without  the  Fort,  the  Rampire,  Para- 
'  pets,  &c. 

TT  is  to  he  undciiloml,  that  that  which ,you, have drawn  by  ^maionsrfthe 

I  lall  Chapter  in  F*.  V  * wWch  Rampire  may  be  7  Rods,  or  fome- 

H  T,  is  the  outer  F.dge  ot  the  Mm?  ,  ^  J%  Siclcs  or  more,  it  may 

whit  more  oriels,  as  occalion  mq  ’  Bulwarks  it  being  of  lels  importance,  it 
be  .0  Rod  thick  ,  and  in  a  ^?rt  ot  lout  Bulwarks^ic  8thicknefi  ^p^fciited 

may  he  hut  5  Rod  1  111  'n‘  -ne  drawn  by  y,doth  reprelent  the  inward  Side  of 

in  Vtg.  I.  by  D  V  i  lo  that  the  L  (  pront  everv  where  parallel  to  theout- 

thc  Rampire,  being  m  the  Curtain, ,  ■  >  d  ^hc  Bulwarks  are  quite  til- 

f,de  of  the  Rampire  belore  de  lc bcCaufe  Aflaults  are  com- 

inoni^nadeTgainit  dic^:  hut  i,erew^iuppoie^hc  Middle^parts^o^ 

Next,  if  you  make  a  Walk  or  FaufJ e-Bray  then  ron  tne  out  &  morc 

fiSJS* ^  «  -  reptefeoted 

byNext  whhouPlhis  P«f„,  from  theFootof  it,  to  the  Side  of  the  Ditch  may  be 

^^SSTtesssfett 

occalion  requires:  rhen  from  rhe  i  ro  FauJJrBray ,  with  the  Pa- 

«S7fgssJir»a!^art»  •>  &  «-« 


p,ut  HI.  p 0  %Tl  F1CJ TUTX, _ 

^77nTfcrn^iTr.irG^,  a»'J  by  the  Mm  S,  ta  the  Line  R  S  I,  p«al!el 
r< '  rhti  Front  of  the  Bulwark  G  F.  r 

Next  without  the  Ditch  mull  be  the  Coridor ,  or  Covertway  oi  the  Counter  [carp,  whole 
lire  tilth  from  the  outlidcof  the  Ditch,  may  be  two  Roils,  or  thcieabouts  reprelomed 
bv  the  Space  S  M:  Ami  without  that  Covert-way  mull  be  an  A*  pm  (oi  l  araptt) 
j  01-6  Rfv.l  H;o.k!  Kyixlemcil  by  M  W. 


C  H  A  1>.  VII. 

Of  the  Height  of  the  Rampire  and  Parapet,  and  of  the 
Depth  of  the  Ditch. 

TI1K  Icknoprathy  or  Ground  Plot  of  the  Fort  being  drawn  upon  Paper  or  Vclom, 
and  from  thence  the  Rawptre,  FaujJeRray ,  Parapet,  Ditch ,  Covert-way,  and  Com- 
terlcarp  as  in  Figure  1.  1  come  now  to  fpcak  ot  the  Height  ot  them.  And, 

I  The  Rawptre  and  Parapets  are  railed  of  Earth,  taken  out  ot  the  Ditch  ;  and 
touching  the  Form  of  the  Works,  in  Height,  Depth,  and  Sc arpings  that  it  may  be  the 
better  conceived,  draw  a  Fine,  as  abode  f  g,  crofs  the  Front  ot  the  Bulwark,  Ditc.i, 
Coufitcrlcarp,  &c.  at  Right  Angles ;  upon  which  lane  we  may  rcprelent  the 
Breadth,  Height,  Depth,  and  Scarpings  ot  all  the  Works;  which,  that  it  may  be  the 
more  fcnlible,  I  here  draw  a  longer  Line  apart,  as  in  Figure  VI.  A  h  ede  f  G,  and 
on  this  Line  let  down  the  Breadth  of  the  Rampire  from  A  to  bt  70  Foot ;  the  Breadth 
of  the  Faulfe  hray,  b  c,  20  Foot ;  the  Breadth  ot  the  Parapet  thereof  d,  10  Foot ; 
leaving  5  or  6  Foot  without  it,  for  the  Brow  of  the  Ditch,  and  from  thence  let  olt 
the  Breadth  of  the  Ditjch  to  e,  1 20  Foot ;  and  without  that  the  Breadth  of  moArgitt 
or  Parapet  thereof,  F  G,  60  Foot :  And  thus  you  have  exprefled  in  this  Line  A  G  the 
Breadth  of  all  the  Works  to  be  made.  r 

i  Between  the  Points  A  and  b  the  Rampire  is  to  be  railed,  which  in  F01  ts  ot 
Four  Sides  may  be  but  1 2  Foot,  but  in  a  Fort  of  11  Sides,  or  more,  iB  or  10  Foot. 
In  this  Example  it  is  made  1 5  loot  high.  . 

The  Rampire  is  to  be  railed  on  every  hde  Scarping  v  viz.  on  the  Outlidc,  loi 1  eve¬ 
ry  2  Foot  that  it  rifeth,  it  may  (carp  1  ;  but  in  this  Example,  lor  every  %  that  ic  liLth, 
it  fcarps  *  Foot ;  fo  that  the  top  of  it  being  1 5  Foot,  it  lcarps  10  Foot :  But  the  in¬ 
ward  Side  of  the  Rampire  next  the  Fort  lcarpes  more,  viz. Dor  every  Foot  that  it 
rileth,  it  lcarps  1  boot;  and  being  railed  to  its  full  height  ot  15  boot,  it  Icarpj  alio 
1 5 Foot:  And  lb,  though  the  Bottom  of  the  Rampire  be  70  foot,  yet  the  upper 

Superficies  of  it  is  but  45  Foot  broad.  .  .  ,r  ,  „ 

2.  Upon  the  Outfide  of  the  upper  Superficies  of  the  Rampire  is  railed  a  l  araptt  t 
fometimes  1 «,  lbmetimes  24  Foot  broad  ;  this  is  made  to  10  Foot  broad  below,  and 
on  the  Inward  Side  6  Foot  high,  with  a  Step  or  Footpace  ;  foot  broad,  but  out¬ 
wardly  not  above  4  Foot  high.  In  like  lort  is  railed  the  Parapet  of  the  FattJJe-bray , 
aid  alio  that  of  the  Covert- way  without  the  Ditch,  only  theOutliile  ot  the  Covcrt- 
vay  is  learning  about  60  Foot,  till  it  be  even  with  the  Champion  ground  about  it. 

4.  Touching  die  Ditch,  it  is  in  this  Example  120  Foot  broad,  and  10  foot  deep, 
either  Side  of  it  alio  lcarping  io  Foot ;  all  which  doth  fufficiently  appear  in  Fig.W. 
which  drawn  as  here  you  lee,  is  called  the  Settion ,  or  Profile. 
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I  An  Introduftion  to  that  Art ;  with  the  Defcription  and  Ufe  of 
‘  INSTUM  ENTS,  both  for  Obfcmtion  and  Operation, 

as  arc  of  daily  File  at  Sea. 

II  and  III.  The  Doddne  of  High-Lined  Triangles,  applied  to  Pra¬ 
ctice,  both  in  PLAIN,  and  in  MERCATOR’s  Sai- 
ling. 

IV.  The  Doftrinc  of  Spherical  Triangles,  applied  to  Practice  in 
'■Circular  Sailing  ;  or, Sailing  according  to  the  ARCH  OF  A 
GREAT  CIRCLE:  And  in  the  Solution  ot  luch  GEO¬ 
GRAPHICAL  and  ASTRONOMICAL  Problems  as 
arc  of  frequent  Ufe  in  NAVIGATION. 
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THREE  WAYS  of  SAILING 
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THE 

Prooeme. 

Of  the  Antiquity  and  Progrefs  of  it. 

TH  E  firft  Invention  of  this  moft  excellent  Art  can  be  afiribed  to  noJ 
other  than  GOD  himfclf  who  firft  taught  the  Hebrews,  his  chofcn 
People ,  (  and  not  the  /Egyptians  and  Phamicians,  as  feme  have  fit  fly 
imagined .)  For  we  read  in  Genefis,  that  Noah,  according  to  God’s 
Precept,  ntadc  an  Ark  for  the  prefervation  of  himfclf  and  other  living  Crea¬ 
tures  from  the  Deluge :  for  before  this  we  do  not  read  of  any  Skill  in  Naviga¬ 
tion  :  And  of  this  we  have  many  Rcafons  and  Conjectures  given  by  Ancient 
Writers.  I.  Becaufe  in  thofe  times  there  was  greater  need  of  Cities  than 
Ships  b  becaufe  Cities  are  not  made  for  Ships,  but  Ships  for  the  Trade  or  De¬ 
fence  of  Cities.  2.  Becaufe ,  in  thofe  days}  little  Commodity  could  be  reaped 
from  other  Countries ,  they  lying  then  rude  and  uninhabited.  3.  Some  would 
have  this  to  be  a  reafon ,  why  God  revealed  not  this  to  the  Old  Worldlings  5 
becaufe ,  being  ready  toperijhin  the  Flood,  no  man  might  have  means  toefcape ^ 
which  doubt  left  they  would  have  attempted ,  had  Navigation  (  or  the  ufc  of 
Boats  or  Ships )  been  fywwn.  From  what  hath  been  faiclit  is  probable  that  the 
knowledge  of  Ships  (and  confidently  of  Navigation  )  was  difeovered  to  Noah 
at  the  time  of  the  Deluge  $  whofc  Ark  afterwards  refting  upon  the  Mountains 
of  Ararat,  gave  a  Precedent  to  other  Nations ,  near  bordering ,  in  what  nature 
Ships  were  to  be  firmed.  From  whence  it  came  to  pafs ,  that  the  firft  to  whom 
this  Skill  was  derived ,  next  to  the  Hebrews,  were  the  Tyrians  and  Phoenici¬ 
ans  ^  Nations ,  as  well  fir  the  commodity  of  the  Place,  as  other  Inducements , 
inclining  to  Navigation :  For  Tyre  being  a  principal  Mart  Town  of  Phoenicia, 
bordering  upon  the  Sea  ,  and  this  knowledge  being  derived  from  them  to  other 
Nations ,  might  give  occafion  to  Stratus  and  Strabo  to  conjecture  that  they  were 
the  firft  Inventors  of  it.  From  the  Phoenicians  it  was  derived  to  the  /Egypti¬ 
ans,  though  but  in  a  rude  and  unpolified  manner ,  as  may  appear  by  Pliny,' 
who  teftifics ,  that  they  began  to  Sail  in  a  certain  Vellel  called  Ratis,  (which 
now  fignifies  a  Ship,  but  was  then )  made  only  of  Beams  joyned  together ,  in  which 
they  are  reported  to  have  pajjed  the  Mediterranean  Sea.  prom  the  /Egyptians 
it  came  unto  the  Grecians,  and  one  Danaus  of  that  Country  made  a  Ship  of  a 
more  ample  form  than  formerly ,  fir  which  he  rdas  celebrated  by  the  Grecians 
as  the  firft  lnventer.  Strabo  gives  the  Invention  of  it  to  Minos,  others  (  as 
Dicdorus  Siculus )  to  Neptune,  fir  which  he  was  afterwards  tr  an  fated  in¬ 
to  the  number  of  the  Gods.  But  this  is  certain,  that  among  ft  'the  Giectan?. 
the  Cretenfians  were  the  firft  that  excelled  in  this  faculty.  Others  afertbe  the 

p  (•  f  f  budding 
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'I , milling  of  Ships  to  Dcdalus,  pan- I 1  Italians  atnongjl 

Fro,,,  the  Grecians  ,t  ms  a/Uin ,w  Urn. urns 
>rW,  ike  Genevenfians  f  Jm„,  then  tktrp-t.il  Riches,  W 

AV</tf  »»  Iks  Matter,*! [Jfr  f  &  Dunnes  fi  to  this  day.  After 

Magnificent  1W,  JP  '•fhy,wrie;.ll1<,  ro,Ml  and  dm-Utun  tf  Columbus, 
f/>r/c  arofc  ihc  PinntW  ’  ■ ’  •  .  cxtw,\>lc  to  other  Nations  /» 

Italian,  firfi  dijcvnal  America,  /w)/]  fV(K/lv/  itolfc 

adventure  farther:  j  c  jjq  /M!W  fimntndcd  the  II arid,. md  lift 

EngUfti  5  *»/j0,  ^ra^c  “  ‘ f  a  a(i  pofienty.  And  to  conclude , 

a,,  eternal  Trophic  of  the, r  '"«$*&*  '°J ■/“  “  &,  Nj,  vilktri  then- 
hr, U  not  let  the  Hollanders ,  1-  mg,  J“>  {>  /  ^  ^  ^  ^ 

j n II  line  in  this  parttc"la>-i  n  1  »  V  _•  ,  ,  .  [JrovlllLt.  .w.l  imrcafeil 

'rt^ivar,  °fZlZt,?h  may  Joffiee  fir  the  Antkrs  tnulfirjl  Inventors  of 

navigation. 


C  I  I  A  P.  I. 

Oy  f/,e  ^rf  o/  Navigation  in  general. 

Ttit-  ru  „„,1  Ckill  of  a  Perfect  Stoma, 1,  is  to  guide  the  Ship  at  Sea  to  any 

HE  H  be  dd  red  which  cannot  be  done,  unlols  he  he  able  to  find  out 

place  that  than  ix  uuhw  ,  ,  ,,  n:ci,  pMt  0t  Navigation  is 

i:oul  tl,in8S'  " m 

S  E  C  T.  I.  Of  the  Longitude. 

-pouching  thc/;»»gir«^  R^traewi nd’ ’ptS'icable ' M 

JL  hath  not  hitheito  bee  ^  ^  immediately  anti  ordinarily  he  found  ot 

SiCa’  riv«b which  iPihey  could,1  it  would  be  the  Majlcr  piece  of  Nautical  Science  ; 

doth i in  ‘ 3?  Ses'iha”,  is  djf Wto'bc 

every  day  about  13 ;Deg ,  c  >  )  ,  „  or  cUo  by  the  moment  of  the  Moon  s 

ntlc  that  anv  certain  truth,  in  lo  lubtile  a  bufincls,  may  be  aigual  thueby.  . 

bable  cfpccially  if  the  Liquor  be  lome  Cbimcal  Spirit ,  which  will  nuthet  tieelc  not 
decay  Thele  are  the  principal  ways  of  keeping  an  Account  ot  the  lime  as  y 
we  know  -  and  any,  or  lome  of  them,  which  Hull  be  found  (  b)  cxpci icnce  )  m 
certain  mull  be  embraced ;  till  it  Hull  pleaie  God  to  open  a  more  natural  and  pi  op 
way  for  the  dilcovcry  of  Ungituile 
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s  ECT.  11.  To  frill  the  Latitude  of  the  <Place  inhere  the  Ship  it. 

vers  P^of  th*  B,d‘  ******  ^  *M 

frtjlrommical  Problems  hereattur  following. 

SECT.  III.  Of  a  Ships  Courfe. 

The  Courfe  or  Line  by  which  the  Ship  mull  go.  Now,  the  Courfe  of  a  Ship 
upon  the  Sea,  depends  upon  the  Winds,  and  the  definition  ot  thele  upon  the 
certaili  knowledge  of  one  principal  Wind  ;  which  (confider.ng  the  condition  and 
lituation  of  the  whole  Sphere  )  ought  in  nature  to  be  North  or  South  :  the  to 

us  on  the  North  lide  of  the  E winolhaf  the  South  to  thole  on  the  other  fide  of  the  Line. 
And  in  making  this  Oblervation,  Men  were  to  intend  thcmlelyes  toauids  one  or 

other  certain  tixed  part  of  the //wn'ww;  and  therefore,  to  one  ot  thele. 

In  the  fL.fpbcre  there  is  not  found  any  Star  lo  notable,  and  of  o  near 

dilhnee  to  the  Pole,  as  to  make  any  precile  diredion  of  that  Wind ,  but  in  the 
Northern  Hemfvhere  we  have  One  of  the  Second  Magnitude  in  the  Tail  of  the  lefler 
B«r  m.rkt,T/L  (null,  and  inlcnliblc  a  Circle  about  the  Pole,  that  ,t  conteth  all  to 

°n'ri:Liyrp:imcdl>oStU“'Nsrt6.Wind  to  the -  Mariner,  of  old ,  and  was 
therefore  by  them  called  the  Lead ,  or  Loadstar  i  but  this  could  be  only  in  the 
Night  lea  Ion,  and  not  always  then  neither :  But  it  is  now  more  conftantly  and 
liirely  {hewed  by  the  Needle  touched  with  the  Magnet,  which  is  therefore  now 
called  the  Lead ,  or  Load- St  one, \o\'  the  lame  realon  ol  the  Leading  or  Dtreaing  their 
Courfe  to  the  North  and  South  Parts  of  the  Earth  ;  not  in  a! \  P^5  f  ,r^ly» 
in  following  the  conltitution  of  the  Great  Magnet  of  the  whole  Cartli ,  it  mulfnecd 
be  here  and  there  led  af.de  towards  Eajl  or  #,  by  the  unequal  temper  of  the  Ter 
refirial  Globe, conlilling  more  of  liarth  than  Water  111  lome  places,  and  more  of  Wa 

tU This1  Dev ia tion  of  The  N  J/e  is  called  by  the  Mariners  the  -North  Eafting  ™ 

Mhnr  cf  the  Needle,  as  it  falls  to  be ;  but  more  Artificially,  it  is  called  the 

of  the  Compafs ;  and  although  it  ptetend  uncertainty,  yet  it  pioveth  to  be  one  ot  the 

Manmr  (upirofc.h  bis  Ship  to  be  (as  tt  always  is  )  upon  |01ne//»  ^»  or  other,  the 
Centre  whereof  is  the  Place  of  tire  Ship,  i  cpi  elentcd  by  the  Centre  °f  'h®  ^ hffbe- 
the  DUmctre  whereof  we  will  (itppole  to  be  the  Line  ol  North  and  J.wiwhichbe 
ing  eroded  by  another  Line  at  Right  Angles,  mewetlt  the  hafl  and  ^rf  .  and  lo 
they  have  the  Fmr  Cardinal  IVmdi :  Again,  crols  thefe,  anil  they  have  the  Eight  MtU 
Wind,,  as  they  call  them:  Another  divilion  ol  thele  make  high,  ','0^  'c|i  eh  d  ey 
call  Half  IV, nd, :  A  third  divilion  make  i«,  winch  they  call Wrnds .  So  that 
in  all  there  ate  ;a,  which  tl.ey  call  Point,  ol  the  Crnfafi  1  bus,  he  Fom ■  Cardinal 
Ml,  North,  South,  Eajf,  ll'tft,  are  called  Cardinal  Point, ;  and  the  otlru  intermediate 
Points  are  called  Rumbs. 

SECT.  IV.  To  frul  the  Difrance  of  the  Shift  Way  to  the  Place 

djjlgmd. 

•TOR  the  Dilhnee:  The  finding  of  the  Di fiance  of  a  Ship’s  Way  to >?nyP|a« 
t  from  which  (he  hath  departed,  is  the  principal  thing  m  th®  1  ^ 

Navigation,  which  ( if  the  Longitude  could  be  calily  and  accuratel)  found  )  would 
he  very  eafie ;  but  as  bath  1x4  before  delivered,  chat  being .not  only  intricate  (or 
rathc.r  impollible  )  at  all  times  to  be  put  in  Practice,  especially  at  Sea,  where  there 
ismoft  need  thereof,  we  mult  content  our  lelves  with  Inch  ways  as  we  may  belt 
manage :  And  this  is  moll  commonly  done  by  a  little  Log  fawned  to  a  Line,  and 
let  down  by  the  Ships  lide  into  the  Water,  which  Mariners  oall  the  Log-Line. 

Ffffi  SECTe 
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SECT.  V.  of  th  ViYifrn  of  the  Log-line,  ami  how  thereby  to 
reckon  the  Way  of  the  Ship,  ,, 

£  S'^nmy  1’  lor  lo,Si"rtio„  of  Time  after :  And  .rhhougl.  clus  bn 
that  lime,  or  n  y  ftamf  thc  Mariner  many  times  m  good  ik.ad. 

V  DtnCp™e'  a^tron^^’do'n^l 

tmwsiitmwm 

^Xi^islfcr  .0  f  cKon  wicu  ,hc^ 

'TiSy^ 

Of  mS • Vi  is ‘then  apparent,  rlur  the  Ship  runsa  Mile  an  Hour,  .00  beet  bang  die 
6o,h  part  of  a  Mile  :  And  therefore, 

As  1  Minute,  is  to  60  Minutes ; 

So  is  100  Feet,  to  6000  Feet. 

Or, 

As  1  Minute,  is  to  60  ; 

So  is  100  Feet,  to  12000  Feet  or  Miles. 

Upon  this  Ground,  If  at  about  half  a  fcorc  Fathom,  or  ^^'  ^'’^'<1^“ 

n  ^,t0or^n^  ^tb&rnf  Kt^nU  *5'oC^or  1  K^otar^ 

proceeding,  look  how  many  Knots  are  run  out  in  hall  a  Minute  1 lo  many '  Mi 
§oth  the  Ship  run  in  an  Hours  time  ;  and  every  5  Foot  nioie  bdid^s  the  *  ’  , 
the  tenth  part  of  a  Mile  :  As,  if  there  were  rim  out,  in  halt  a  Minute,  6  knots  and 
45  Foot,  the  Ship’s  Way  is,  after  that  rate,  6  Miles  and  of  a  Mile  m  an  Horn  >&c- 

SECT.  VI.  Of  Currents ,  how  to  difcoVer  where  they  ere,  which  way 
they  Jet ,  and  their  %ate  of  Drift  or  Driving 

WHcn  you  have  afmoothSca,  r.nd  not  much  Wind,  heave  out  th°  ^  ^ 
in  her  three  or  four  Afliltants,  with  a  log- line.  Com  pals,  allalt- minute 
Glals,  and  a  Warp  or  Line  of  about  100  Fathom  long  :  lo  the  end  ot  you'  War 
♦  A  Ktnle  tr  fatten  a  Triangular  piece  of  Board,  *  and  at  one  ot  the  Angles  la  ten  a  Weigh 10 
other  billow  Lead  to  fink  it.  When  you  are  off  from  the  Ship,  calt  over  >our  ’/(>r °c^. 
Vejfel,  tied  to  VcfTcl )  and  let  it  fink  at  lealt  <So  or  100  Fathom,  or  more,  if  you  luvu  Line  enough , 
'm)  then  belaying  the  Line  fall  about  the  Stern,  it  will  bring  her  up,  and  make  her  ride 

a&  Thencaft 'over  your  Log,  turn  up  the  Glals,  and  as  you  veer  out  the  kog-hne, 
fet  the  Drift  of  the  Log  with  your  Comnals ;  lo  (hall  you  know  whethci  thue  bo 
any  Current  or  not  j  and  if  any,  how  it  Lets ;  and  the  Rate  ot  Drift  or  Driving. 

But  you  mull  remember, always,  to  add  to  thc  Drift, (it  the  Line  flie  ride  by  be  60 
Fathojn,  one  third  part ;  if  it  be  80  Fathom,  one  fourth  parti  it  100  fathom,  one 
fifth  part  i  and  16  more  or  Icls,  according  to  the  length  o  your  W  aip  01  Lmc,) 
more  for  the  Drift  of  the  Boat :  For  though  Ihe  loem  to  ride  (as  at  Anchor,)  or  he 
Hill,  yet  it  is  found  by  Experience,  that  (he  drives  in  the  mean  time.  And  note. 
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ThirThTh^icr  thc  Board  and  Weight  is,  that  the  boat  is  to  be  rid  by.  the  left  will 

her  Drift  be.  r  „nts  hv  Rippling  of  the  Water,  and  driving  of  Froth 

SomS  if  Bufthefe  are Wat  Uncertainties,  and  not  at  all  to  be  relied 

along the  jh?f ret’hf  forCg0ing  Way  lAot  fo  exaft  as  might  be  wilhed,  yet  it  is  found 
avmeabfJ  with Expertoce,  and  therefore  ought  to  be  embraced,  tdl  by  farther  Ex. 
perience  a  better  way  be  found  out. 

SECT.  VII.  Of  Lee-way. 

u  aF  a.  Shio’s  Lce*way,  always  when  you  are  by  a  Wind, 

°r  rS  havt>  T  ind  in  ffeht  juft  on?Head,  take  notice,*  as  you  keep  the  Ship  (leered 
u  ”  d  w  rt  Land  bore  om  how  (he  Aides  away  toWward,  and  the  Land 
on  the  Pom L'h°d  m"rde^ ro  Wind-ward;  for  by  fitch  kind  of  Obfervations,  taking 
appears  more  and  more  to  W.nu  -  ^  ^  Growth  of  the  Sea,  the 

Judgment  may  ^  fo  ftrengtLed,  that  you  (hall  rarely  fail  of  givmg  a  very  near 

^BuHfthe  Land  be  not  right  on  Head,  yet,  by  taking  notice  what  Point  it  was  on 
at  “  ft.  and  how  ic  Weathers  in  keeping  the  famcGourfc,  you  may  thereby  attarn 
to  thc  fame  advantage. 


chap.  11. 

Of  Inftrumcnts  appertaining  to  Navigation ,  both  for 
Obfervation  and  Operation  ;  their  Defcription  and 
Ufe. 

and  Creator’s  C baft,.  Pm.  hi,  Paper,  Slate,  Scale,  and  Compact,,  are, 

I.  A  Plain  Compafs. 

II.  An  Azimuth  Compafs. 

III.  KnUniverfal  Ring-Vial. 

IV.  A  Croft -Staff,  or  Fore-Staff. 

V.  A  Quadrant,  or  Back-Staff. 

VI.  A  Notiurnal.  ,  .  ,  r 

The  Defcription  and  Ufe  of  moft  of  which  follows. 

S  E  C  T.  I.  Of  the  Plain  Compafs. 

TH  E  Plain  Compais  is  no  other  than  a  Circle  <1^ed Noft^Point'ab  ^  * 

The  other  Eight  are  denominated  as  you  (ee  in  Ftg.  L  and  al(o  in  the  two  lollowing 
Tables. 


Ff  f  f  3 


Points 


paltl.  Of  K  A?  WAT  IV  n. _ b 

17„w  to  fit  this  CompArttb7ufc.icSe.i,  there  arc  placed  tinder  the  Card  two 
Wv£  touched  with  a- Load- done,  and  parted  or  glowed  lo  that  the  fcntfc  <;f  both 
rte  Wv  es,  being  bended,  meet  together  at  both  tnds,  which  Ends  are  placed  directly 
under ythc  North  and  South  Points  <>(  the  Card  ;  and  m  the  Centre  of  the  Card  ,s 
diced  a  Brafs  Cap  or  Socket,  which  is  to  make  the  Card  hang  upon  a  Pin  pe,  pen- 
IlicuUi'ly  crofted  from  the  Centre  of  the  Bottom  of  the  Box;  and  a  Clafs  over  the 
Cu  d  to  prevent  it  and  the  Wyres  Irom  Wind  and  Wet. 

This  Bon  with  thoCard  and  Wyres  in  it,  is  to  be  hanged  in  two  Circles  or  Hoops 
of  B  ali  and  thole  put  into  another  Box;  lo  that  the  innernioft  Bon,  and  conic- 
;„JfX  h,,  ca,d  may  hang  Horizontally  which  way  lower  the  Ship  tnoveth.  Hus 
Compart  thus  fitted  tile  FlLr:le-h<cc  always  hath  relpeft to  the  North  part  ol  the 
Heavens,  and  confcqucntly  all  the  roll  to  the  rclpective  Points  as  they  are  denomi¬ 
nated  upon  the  Card ;  but  not  fo  dircftlv,  at  all  tunes, and  in  all  places  but  there  is 
‘  UellcSion  or  Deviation  from  the  true  Court  which  Mariners  call  the  «  »  ot 
tnc  Compals ;  of  which  we  have  already  laid  lomcthing,  and  dial!  more  hereafter. 

SECT.  II.  Of  the  Azimuth  Compajs. 

UPon  the  top  of  the  Box  wherein  the  Ply  and  Needle  is  laftncd,  there  is  a  broad  Fig. 

Circle  of  Brals,  one  half  of  the  Limb  wlierol  is  divided  into  <;o  dig.  numbred 
from  the  middle  thereof  both  ways  by  ro,  20,  50,  &c.  to  45  deg.  and  the  e  Degrees 
again  li.bdividcd  by  Diagonals  into  5.  ro,  or  <5  ««"  A"1'  ^vlll,ons  1,1  1  L 
grees  and  Minutes  arc  drawn  from  the  oppolite  part  ot  the  Iamb  whereon  the  !mk> . 
moveth.  Upon  the  W™  is  erefted  a  Sight,  to  bo  let  down  or  railed  up  perpeno.u.- 
larly  at  plcaliirc  ;  allb,  Irom  the  top  of  this  Sight,  down  to  the  middle  ot  ti  .e  Index, 
is  taftned  a  String,  to  caft  its  Shadow  upon  the  middle  Line  ot  the  Index. 

This  broad  Circle  of  Brats  is  crofted  at  Right  Angles  with  two  Strings,  and  irom 
the  termination  of  thole  Strings  arc  drawn  four  lmall  black  Lines  down  the  Sides,  on 
the  infidc  of  the  Box,  for  readying  the  Inftrumcnt  in  tune  ot  On  ervation. 

This  Coni  pals  being  fitted  in  manner  as  aforclaid,  is  hung  in  a  ltiong  Bials  king, 
and  thole  alio  taftned  into  a  lijuarc  Wainlcot  Box,  fitted  tor  that  purpofe  lhe  fi¬ 
gure  of  this  Compals,  fitted  as  aforcfiid,  in  its  Box,  you  may  fee  in  Figuae  II. 

The  Vfe  of  the  Azimuth  Coinpafs. 

You  mult  Ill'll  reftifie  the  Brals  I  .imb,  by  the  Needle  and  Fly  within  the  Box ;  then 
if  the  Oblervatiou  be  in  ti.e  {^rnoon^1''  ,he  Ccmrc  o1' the  1’"kx  "1>0n  ,hs 
tWcft?  point  of  the  Card  or  l’ly,  and  fo  that  the  four  Lines  on  the  infide  of  the  Box, 

amUhe  four  Lines  on  the  Edge  of  the  Card,  do  always  agree. 

The  Compals  thus  fitted,  turn  the  Index  towards  the  Sun, until  the  Shadow  of  the 
floapThred  fill  dircdlly  into  the  Slit  of  the  Perpendicular  Sight,  and  alio  upon  a 
freight  Line  in  the  middle  of  the  Index  ;  then  at  the  lame  time  will  the  inner  Ldge 
of  the  Index  fliew  the  Magnet  teal  Azimuth  from  the  North  or  South. 

The  Vfe  of  the  Azimuth  Cotupafs  in  taking  of  the  Sun's  Amplitude. 

If  you  obforve  the  Sun’s  Amplitude  in  the  ^^ciiing  \  Jt  i  Setting}0*  i1k 

then  turn  the  Centre  of  the  Index  right  over  the  oi' tlic  FlD  ‘md  rcai‘ 

lie  the  Compals  by  the  Lines  within  the  Box,  and  the  Lines  over  the  My. 

Then  at  the  time  of  the  Sun's  turn  the  Index  towards  the  Sun,  till 

you  cut  the  Body  of  the  Sun  by  your  Index  and  "Hired  i  then  will  the  inner  Ldge  ot 
the  Index  give  you  the  Degrees  and  Minutes  of  the  Magnet  teal  Amplitude  upon  the 

Li  rib  of  the  Coinpafs,  from  the  {^dl}  towards  cithcr  North  °r  South' 

Th Q  Mae-net, cal  Azimuth  or  Amplitude  being  thus  obtained  :  by  the  CcmpaO,  tm 
the  lame  time,  you  muft  find  the  true  Azimuth  or  Amplitude,  as  is  formerly  taugm.^ 
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hiih  way!  towards  cither  Bail  or  Weft,  is  taught  how  to  d.l- 

1.  In  the  Forenoon. 

If  the  Sm,  Azimnih  from  the  North  part  of  the  Meridian  by  Calculation 
be  jGreaterj.  thltlthc  Mag„cucal  Azimuth  by  Oblervation;  then  is  the  the  Varta- 

C  E  aftward.  \ 

U°"  Weftwardf  2.  In  the  Afternoon.  ^ 

If  the  Sun',  Azimuth  from  the  North  part  of  the  Mm, I, an  be  than  <he 

Magnet  teal  Azimuth,  then  is  the  Variation 
Briefly  thus  by  the  Amplitude  : 

i.  At  the  Sun's  Rifing. 

>  ,,  i  t  i  u«incarcr  t0  Ithe  North  part  of  the  Meridian  than  the 

If  the  Sun’s  Amplitude  be  <£farthcr  from* *  P 

Magnetical,  then  is  the  Variation 

2.  At  Sun's  Setting . 

nearer  to  ?  the  North  part  of  the  Mtridian  than  the 
If  the  Sun  s  Amplitude  be^art^er  fr0m>  ^ 

Magnet ical,  then  is  the  Variation^ pffej\erly\ 

Of  the  Variation  of  the  Compels,  and  towards  what  Coajl  it  Varieth. 

Day’  I,  By  the  Sun's  Amplitude, 

kan\  T?wp«n?f  thev  do  cxaftly  agree  with  the  Amplitude  found,  by  Calculation 
ber  o  Degrees,  it  they  J  z  h  Mertdtan,  then  hath  the  Ccmpafs  no  Va- 

H^don0- ^;if  dty  naany  Degrees  that  difference  is,  for  fo  much 

is  the  Variation  Admit  that  I  find  the  Sum  •  Amplitude  for  fome  Day  or 

*  How  to  find  the  Sun’s  othcr  ro  bc  %  deg.  5  a  min.  Northerly :  Then  I  know  that  the  Seen « fhou i  d 
Amplitude  am  Day  in  the  <•  j  *  livening  at  almoft  2  5  deg.  from  the  Weft ,  towards  the  North.  But 
Tear,  in  any  Latitude,  u  ‘  •  obferving  with  my  Azimuth  Compafs ,  I  find  that  the  Sun 

{hewed  in  Jeveral  Places  of  At Sun  betting,  O  b  7  ^  the  North  ;  from  whence  I  ga- 

tbu  Book,  and  among  the  Sets  but  1 9  Degrees  irom  uie  vrty  «•  aimnft  6  deg  }  And  by 

Agronomical  problems  tjicr  that  the  Variation  is  5  deg.  51  min.  ( that  is  almon  g- ; •(. 
following:  at  alfothe  Sun’s  tjlis  mcans  you  may  Oblerve  the  Variation  as  often  as  opportunity  will 
Azimuth,  0*.  fcrvc. 


To  kttow  towards  what  Coajl ,  Eaft  or  Weft,  the  Compafs  Varies. 


I.  By  the  Amplitude. 

,,  .u .  Dcurccs  of  tW 'Vmpafs,  which  Ihould  dircAly  refpea  the  Sun  at  his  Riling 
nr  Of  Amende  found  as  before, )  be  more  toward 
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7777  Pace  towards  the  Marti,  the  Eaft  is  on  your  Right-hand,  and  the  I  lift  on 

y°As'inTl!c  former  Example,  1  find  by  the  Amplitude,  that  the  Sun  fi.oi.ld  Set  almoft 
«  deg?  from  the  If, ft  Northerly,  but  Setting  the  Sun  with  my  Cm, ah  I  find  that 
\\  del  of  my  cJpaf,  is  more  to  the  Right-hand  than  19  deg.  the  Place  ot  he 
S»»  sitting .  th'erel'ofe  I  conclude  the  Variation  to  be  almoft  6  deg.  EaJlerlj, ,  to  that 
fhc  North? Point  of  tl.cC«»;a/i  fticws  not  the  true  North,  but  pomes  almoft  6  deg. 
o  the  Eastward  of  dec  Nmh  -  and  coniequcmly  all  the  other  Pomes  ot  the  Ccm- 
pal  direft  more  inwards  the  Right-hand  than  they  fltould  do  :  And  accord, ng  to 
Sis  Rule,  the  like  in  all  Points  is  to  he  undcrftooU,  .1  the  Obfcrvat.on  had  been  , 

m%?  It wm"lKbeft  fo  make  thelc  Obfcrvations  when  the Sm  feems  to  be  a  little 
above  the  Horizon-,  namely,  when  the  lower  edge  of  the  Sm  teems  almoft  to 
touch  the  Uonzon .-  for  then  is  the  Sun  in  the  Horizon,  but  by  realou  of  ins  Re- 
fraction  and  Parallax  he  lccms  to  bc  above  it. 

II.  By  the  Suns  Azimuth. 

The  Variation  of  the  Compafs,  by  the  Suns  Azimuth,  maybe  found  according  to 

the  Directions  following,  viz,.  c  , 

About  the  middle  of  the  Forenoon  or  Afternoon  (the  farther  from  Noon  the  bet¬ 
ter)  you  mult  rake  the  Sun's  Altitude  by  lome  Inftrument  for  that  purpole  hereafter 
mentioned  i  which  being  noted  down,  you  are  at  the  fame  time,  as  near  as  may  be 
for  another  for  you  at  the  lame  time)  ro  let  the  Sm  with  your  Compafs, and  note  down 
likewile  upon  what  Degree  of  the  Compafs  (reckoning  from  the  North)  you  found 
the  Sun  to  be.  Then  knowing  your  Latitude ,  and  (by  your  Tables,  at  the  end  of 
this  Rook )  the  Suns  Decimation,  you  may  find  the  Sun  s  Azimuth  from  the  North,  as 
hath  been  (hewed  how  to  do  lcvcral  ways,  in  divers  places  of  this  Rock  which  Azi¬ 
muth,  compared  with  the  Degrees  before  found  by  the  Compafs,  if  both  agree,  the 
Compafs  hath  no  Variation  ;  if  there  beahy  difference,  that  difference  is  the  Varia¬ 
tion:  which  Variation,  whether  it  bc  Eafterly  or  Weft  trip,  may  be  fouhd  by  the  Rule 
Lift  delivered  for  that  purpole. 

Example,  Admit  that  upon  fome  Day  in  the  Forenoon,  1  obforved  the  Height  of 
the  Sun  to  be  31  deg.  28  min.  and  knowing  my  Latitude,  and  Sun  s  Decimation  tor 
that  time,  I  find  the  Sun's  Azimuth  from  the  North  to  bc  107  deg.  56  m.  At  the 
lame  time  as  1  took  my  Altitude  in  the  Forenoon,  I  (or  the  Suit  by  my  Azimuth  Com - 
pals,  and  found  that  the  Sun  then  was  102  deg.  the  difference  between  the  true  ob¬ 
served  Azimuth,  and  that  by  my  Compafs  being  5  deg.  36  m.  winch  is  the  Variation 

Now  to  ^now  whether  this  Variation  bc  Eafterly  or  JVefterly.  I  conlidei  that  the 
Suit’s  true  Azimuth  (  lound  by  the  Aftronomical  Problems  in  this  Book  )  from  the ‘.  North 
107  deg  26  min.  or  from  the  Eaft  Point  of  the  Compafs  Southwards  17  deg.  36  nun. 
whereas  fitting  the  Sun  with  my  Compafs  it  was  but  n  deg.  from  the  Eaft  South - 
wards  ■  So  that  the  Degrees  that  the  Sun  fhould  have  been  on,  was  more  towards  the 
Riglvhand  than  the  Degrees  whereon  it  was:  wherefore,  I  conclude  the  Variation 
to  be  Eafterly  5  deg.  36  min. 

SECT.  III.  Of  the  UntVerfal  Ring-Dial. 

The  Defcription  of  the  fcvcral  parts  of  this  Dial. 

THE  Dial  confiftcth  of  three  Parts,  viz.  Of  two  great  Circles  of  the  Sphere. 

1.  The  Meridian,  which  is  the  outermoft  Circle  thereof,  2.  The  t A^ume&tal, 
which  is  the  innermoft  Circle  thereof.  And,  3.  Of  a  Bridge  or  Stile,  repreienting 
the  Axis  of  the  World:  And  to  thefe  three  General  Parts  is  added  this  Particular ; 
namely,  a  finall  Ring  and  Index,  to  let  it  to  the  Latitude  of  the  Place  in  what  Part  ot 
the  World  fbever  you  are ;  and  alfo  to  hold  in  your  Hand,  when  you  would  find 
either  the  Latitude  of  a  Place,  or  the  Hour  of  the  Day  . 


flow 
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Ho to  the  fcvcral  parts  of  the  Dial  arc  divided. 

r.  fi.  IV  divided  into  Four  Parts  or  Quadrants,  and  one 
i.  The  Meridian  on  one  ()d  pa  ts  or  Degrees ;  to  one  of  which  the  fmall 

of  thole  Quadrants,  divided  into  )  fl  .  piour  jn  any  latitude - On  the  Other- 

Ring  uniit  be  fee  when  you  Quadrant  of  Altitude]  whereby  to  take  the  Height 
rfeile  t  ftS Z  co^Sfucntly  fhereby  to  find  the  La, node  of  an  unknown  Haas 

in  what :  Part  of  the ‘  ^c*.n  the  i|lf|(jc  thereof;  firft,  into  24  equal 

a.  The  csLquittothal  C11  >  •  1  j  ;nto  ll^lvcs  and  Quarters,  and  numbred 

Pam  or  Hours  anc  tholo^ga  l  b  at  tho  MtriJ,an.  And  although  all 

^HWS,nyaro  neceflty  ,  in  fmall  IfrLent,  they  Icldon,  do  graduate  n.ore 

,han!T  ^r^r^'wldch^h  crols  the  Mr  fan  Circle  from  Pole 
V>2  ,tl.,vs  cutting  the  %umotM  Circle  at  Right  Angles,  is  made  of  a  piece 
to  Pole,  always  eu  nng  1  midcUc  whereof  is  a  long  flit,  in  which  there  mo¬ 
ot  thin  (  but  broad  )  Bials  >  m  tne 1  nim  to  thc  Day  of  thc 

veth  aCurfir,  Hour  of  the  Day."  Orto 

Month,  graduated  on  the  X/,  ¥ j  on  the  other  fide  thereof,  when  you 

(hall  follow  T/rje  Dfe  0f  ,/ih  Vmvcrfal  Dial. 

The  Ures  arc  principally  thefe  following.  Although  larger  hflrumvn  of  this 

1  TteDayrfttetetriS™k^^y™mav  find  the  Sun’s  Declination:  Or, 

!,  T|  e  Declination  being  known,  you  may  find  thc  Day  of  the  Month. 

ill.  The  K  of  the  Place  you  are  in,  and  thc  Son's  Decimation  being  known, 

y0lVm'Afie bei"8  known’  yoU  may  Hnd  ,he  Lm' 

“'v.  Thc  Latitude  and  Day  of  the  Month  (or  Declination  )  known,  you  may  find 
the  Hour  of  thc  Day  in  any  Part  ot  the  World. 

I.  To  find  the  Suns  Declination. 

. .  „ „  r.„fnr  „.:rh  vour  Thumb  along  the  flit  in  the  Axu,  till  the  hole  ftand  juft 
againft  the  Day^of  the  Month,  then  turn  to  the  other  fide  of  the  Bridge,  and  the 
fmall  hole  will  ftand  juft  againft  the  Sun's  Declination. 


g  1  otb.  of  January 
v\ioth.  of  February/  It  will  (hew  c 
°*  1 1  otb.  of  March  >  the  other  fide  c 
ie  /i$tb.  of  May  V  the  Bridge 

nf  Attend  d 


So  if  you  fet  thc  hole  c 
the  Curjor  againft  the 


1  lotb.  of  Augufi 


D.  M. 

Nio  1  S. 
I  6  57  S. 

>  o  00 

\2I  7N. 

J  8  56  N. 


And  on  the  I  aii.  of  Septmkr  the  Declination  will  be  oo  deg.  oo  mm.  again  .  And 
hv  ,h  Example  you  may  perceive  that  from  the  lotb.oi  March,  to  the  lari,  ot 
September,  the  S«»  hath  North  Declination  ;  and  from  then rb.  ol  September,  to  the 
\otb.  of  March,  it  hath  South  Declination. 

2.  To  pnd  the  Day  of  the  Month. 

This  is  but  the  converfe  of  the  former  Propolicion :  For  if  you 

10-*?'  Smlb  ,  ■  ,be  ,0'1:- 

\  d— 57  So«w  Declination,  and  on  the  other  lide(  March  die  lath. 
Set  the  Cur  for  to^  0—00  of  the  Bridge  you  (hall  find  thc  ,  yb. 

I'iZfl  North ^  the  20th. 
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2.  To  find  thc  Suns  Meridian  Akiuulc. 

If  thcSu»have{^^Dcclination{^,.aa  Consent  of  the  Uuni.k 

(Which  is  fo much  as  the  Latitude  wants  of  90  deg.  ;  $om\  ^  Suns  Declination., 

fSumm  ? wili  be  the  Meridian  Altitude  of  thc  Shu  tiiat  Day  :  lhus 
andthe^ReiminCrJD  M  D.  M.  D.  M. 

The Lrttir.u/eljoing  5 1  ,0  Complement  ;»  3° £01$  \°oSoMh\ 

And  the  Declination  1  --  ~TTTZ 

The  Meridian  Altitude  will  be  54  5  ^ 

4.  To  find  the  Latitude. 

Ik,.  oMl>.vnrinn  •  and  the  Obfervation  that  you  arc  to  make# 
Tbismuft  be  performed  }  m  w|1;c[1  ftjck  a  Pin  in  the  hole  which  is 

is  of  the  Sun  '  Median  Al(t^  ’  j  thc  Quadrant  of  Altitude  is  graduated.  Then 
on  that  hdeo  the  Meudian  ^  ^  Degrees  0n  the  other  htlc  of  the 

bring  the  **™t*"f  toth  cSuu,  tilllt  call  its  Shadow  through  the  Degrees  of. 

Quadrant ,  and  turn  thc  1  1  j  Degree  the  Shadow  of  the  Pin  cuts,  that  is  the 

the  Quadrant  ot  Altitude  .  tin  ~^c,.ve  h}s  Meridian  Altitude  (  which  is  always 
ita,  %££$*  till  you  lee  the  Sun  at  his  greatoft  Altt- 
tempo,  ace  zm.)  b  the  MMdtan  Altttud'. 

Thc  Meridian  Altitude  being  obtained,  thc  Latitude  is  thns  found. 

Add  the  MttiMm  M  and  t  De". 

the  Place.  Thus,  D-  m. 

*  r  '  .  {16  io  North,  ?  1 

The  Meridian  Altitude  being  e'"1  the  Declination  ^l6  tat,  5 

Complement  of  the  La, nude  will  be  found  to  be  ,8  deg.  jo  mm.  which  takc.U, on, 
po  deg.  lesives  51  deg.  jo  min.  for  thc  true  Latitude. 

5.  To  find  thc  Hour  of  the  Day. 

fir  ft ,  Set  the  Hand-King  to  the  ^ngjos  ’to  the 

thc  Day  of  thc  Month,  then  °fcn  ^  JUTQ  j^our  'Qf  the  Day  you  guels  it  to  be  : 
Meridian  Circle,  and  turn  thc  Ax*  toward s  the d  TJmyb  g°ide  the  Men- 

Then  holding  the  Han  ^  fo  that  the  bfatns  may  j»fi 

dian  Circle,  by  help  ot  >ou  :htt\  >  the  middle  of  the  Equinoctial  Cir- 

c^ISi^^h^HoursfH.dyCMiMl  Quarters  arc  graduated  ;  fo  Hull  tho  little  ipot  ol 

Light  there  fhew  tho  Time  and  Hour  of  the  Day. 

SECT.  IV.  Of  the  Crofs-Staff,  or  Fore-ftaff. 

The  Dcfcription  of  thc  Crofs-Staff. 

T*^atoMatolf  orfhrcc^artcrs^fanywh^fiiuare'lbroKi'i^ach'of^hcfc'sidB'R 

divided  into  uneiiual  Parts,  as  a  Line  ot  Tangents  is^  p 

(Firft  1  (  1? 

TheDivifi->cco,uI(  skbb  in  at  and  end  at  Oq 

ons  ot  thc  J  Hurd  f  B  )  °\  ( 

(Fourth)  ei°)  J  1(, 


(Fill 

The  Divifi- jSco 
ons  of  theVriii 
(Fou 


>  o° 

>  and  end  at 

1  (90 
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To  thgl'c  Foui  Sides^belong  a  Icvcral  Crols  or  Vane:  As 
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To  the  Side  of^°>ufethc 


Slo^Vane,  which  forves  for  Slot  .  S30 

*<6of  all  Altitudes  between)  3  of  )6o 
(90)  (6°)  C;o 


The  Vfi  of  this  Staff. 

T  •  •  11  , Jn  rakintr  of  the  Altitude  of  the  Sun,  Moon, or  Stars :  And  ac- 

to  be>accor- 

Uiigly  put  upon  yout  Staff  the  Tranfome  proper  for  fuel,  an  Altitude. 

How  to  wake  your  Obfervation. 

Hold  the  end  of  your  Staff  to  the  corner  of  your  Eye,  and  there  let  it  reft  upon 
.  the  Ev c  Bone,  as  near  the  Centre  of  your  Eye  as  you  can  with  convenience,  fo 
t  ut  it  hinder  not  your  Sight :  Then  look  to  the  upper  end  of  your  Crofs,  to  the 
j  S«r,  and  at  the  lower  end  of  the  Crofs  tor  the  Horizon  -,  but  d  you  cannot 
fo  the  norUm  at  the  lower  end,  but  you  fee  all  Sky  and  no  Water  then  draw  your 
Croft  a  little  nearer  to  your  Eye:  but,  on  the  contrary,  if  you  lceall  Water  and  no 
Sky,  then  Aide  your  Crofs  a  little  from  your  Eye,  and  then  make  Obfervation  again 
as  before :  Then  if  you  lee  the  Centre  of  the  Sun  or  Star  at  tile  upper  end  of  the 
Crofs,  and  the  Horizon  at  the  lower  end,  then  your  Crofs  doth  Hand  as  it  ought. 
Then  wait  till  the  S««  be  upon  the  Meridian,  and  make  Obfervation  again  as  often 
as  you  think  convenient ;  and  as  you  find  the  Sim  to  rife  higher,  draw  your  Crofs  a 
little  nearer  to  your  Eye;  but  if  the  Sm  be  fallen,  then  you  will  not  fo  the  Her,- 
for  the  Water  will  hinder;  and  in  Inch  cafe  you muff  not  alter  your  Crofs, 
but  look  upon  that  Side  of  your  Staff  unto  which  your  Crofs  belongeth .  and  thole 
Degrees  and  Minutes  that  the  Crofs  dothftand  at  upon  its  proper  Side  of  the  Staff 
Is  the  Meridian  Altitude  for  that  day. 

SECT.  V.  Of  the  Quadrant,  or  Back-Staff. 

The  Defer ipt ion  of  the  Quadrant. 

Via  V  'T'HIS  Quadrant  is  the  principal  Infirument  now  in  Ufe  at  Sea,  for  taking  the  Me- 
g  X  ridianAltitude  of  the  Sun  :  It  was  the  Invention  ot  one  Captain  ZW,  an  hn- 
ghjb  Man,  and  called  Davis's  Quadrant. 


The  Vans  of  this  Inftruraent  arc  Two. 

(i  )  Three  Vanes  ;  and  (a.)  Two  Arches. 

The  three  Vanes  are,  (1  •)  The  Sight-Vane.  (2.)  The  Horizontal  Vanes.  ( ].)  The 

^^is^caUcd  the  Shade-Vane ,  becaufe  in  time  of  Obfervation  it  giveth  the  Shadow 
upon  the  Horizontai-Vane :  And  the  Sight-Vane  is  io  called,  bccaufe  it  is  placed  at  the 
Eye  in  time  of  Obfervation.  ...  ,  .  .  ,  ..  , 

The  lefTer  Arch  is  called  the  Arch  of  60  deg.  arid  the  greater,  the .  Arch  of  30  deg. 
which  together  make  90  deg.  and  from  thence  it  is  denominated  a  Quadrant . 

The  60  Arch  may  be  divided  into  60  deg.  but  every  Fifth  is  fuflieient,  and  num¬ 
bered  downwards  by  10,  20,  36,  &c.  to  60. -  The  greater  Arch  is  called  the 

10  Arch,  andisdivided  into  30  deg.  and  by  Comentrick  Circles  and  Diagonal  Lines 
liib-divided  into  5  or  1 0  min. 

The  V fe  of  the  Quadrant. 

Firfi ,  Put  the  Horizontal- Vane  upon  the  end  of  the  Quadrant  \  and  then  the  upper 
silge  of  the  Shade-Vane  upon  the  60  Arch,  at  ionie  even  5  or  io  deg.  as  you  fhall 
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part  i,  " . . . ~'6j  NaVwAT  ION.  _ _ 

fe.  cuufc“nna  Wfiy;  ^t-i 

mclwMm,  mla’lioldtlic  1  lamllc  of  your  Siiadrau.  with  the  Sight- V.mc  to  your  live, 

as  upright  as  you  c.m.  t  Horizon- Vane,  and  bring  the  upper 

Then  look  through  t  ’•’’S"  *'"t ",  thc  Edge  of  the  Slit  of  the  lloiizon- 

^,n-  .u  Ht ’folmnitin  c  look  lor  die  Horizon  through  the  Slit  of  the  Horizon- 
v  ^  d  ft  vou  c  moot  fo  the  Horizon,  but  all  Sky  and  no  Water,  then  put  your 
Vane  ,  and  t  y ,  t  u  c  .  all  Water  and  no  Sky,  then  put  your  Sight- 

Sight -Vane  a  little  1  »  >  t  obierve  again  ;  and  then,  it  you 

r?haShu^ Xon"r  ^rc^hc  Slit  of  the  lh>L,ri-Vane,  and  at  the 
to  to  you  L  the  Horizon  through  the  Sight  Vane,  ,t  is  all  at  preient  you  have 

to*>*  -r  t;.i  til.  Si  n  b-  upon  the  Meridian,  and  make  Obfervation  as  often  « 
Al™ ^  1A11  rhink  lit  Enrii  YOU  find  the  Sun  at  thc  highell  ;  for  if  the  Hun  be 

your  Judgment  fhal  .  f  y  in  (i,c  thc  Horizon,  for  the  Water  will  hide  it 

do  (land  by  the  upper  Edge  of  your  Sight- Vane, 
110,11  >(  ll :  1  ,  r?  1  Vartvs  to  which  YOU  let  your  Shade  Vane,  and  their  Summ  is 

TnTlhiKeol  tlie  upper  Edge  of  the  Sun  fro.ii  the  Zenith-,  to  which  Summ  if  ydu 
the  Dillance  01  t ne  p  imctre  vOU  will  have  the  true  Diftance  ol  the  Sun  s 

add  16  nun.  01  ,  whole  Complement  is  the  Sun’s  Meridian  Altitude:  But  it 

plrr  ofoKadc,  then  ir  is  the  lower  fin.b  of  the  Sun 
>()U  ol  yQh  .  .  'Therefore  if  you  obierve  by  the  upper  p.ut  ot  the  Shade, 

tlut  16  min'  but  if  by  the  lower  part  of  the  Shade,  you  mult  add  or  fub- 

you  mult  a  oblervcd  Altitude,  and  the  Summ  or  Remainder  is  the 

he  **  Complement  of  the  Meridian 

A“Cc  arc  other  Inftrumcn.s  fdr  taking  of  the .Altitude :of  the  Sun 

hyhot  S^Navigato, 

SECT.  VI.  Of  the  Nocturnal. 

Aw  ssSSlS  &  K;  ft?  'SS’2 

make  uic  ot,  '  “  “Tj  sur  and  the  lirft  of  thc  Guard,  in  the  Link  Bear  ; 

""foci  (or  Vemien,  as.omc  call  them,)  of  .he 

a' The  Notluraal  confifts  of  ri.rcc  Parts,  or  Piccccs  of  Wood  or  llrafs,  thclargeft  of 
, ‘  .  i  l  i  in.X  rn  hold  it  bv  when  you  would  obierve,  and  oppolite  to  the 

nMCuIUt^ ^  ;.fl  Tootl  o ^  Point  which  (if  ir  lie  made  for  the  Link  Bear)  (lands 
SrbJ '”1  ,  buOf  for  the  G,«r  Bear,  again!!  thc  .7th  of  LUraan 

ssf 

*.  . . . 

U  The  ibird  Part  is  an  Wrx  with  a  Fiducial  Edge  iffuing  from  the  Centre,  and  mull 

sasssss^aass?3Ssisf-3 

in  thc  Figure  thereof. 
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The  Vfe  of  the  Noftumal. 

I.  To  find  the  Hour  of  the  Night. 

.  ^  .  i  •  i  •  t inn n  flip  middle  Part  to  the  Day  of  the  Month  ;  then 

1  \“nBmw^hthe  North  fold  up  the  Inltramcnt  as  upright  as  you  can,  the  Fore- 
looking  towards  the  Norm,  1  parrot  the  National  where  the 

fide  being  towards ole  whic^  is  in  the  Centre  of  the 
T.o  is,  fonuich  towards .you, that  thro g  therc  hoU  it  fefi,  turning  the 

Inllrunient  von  may  fee the  Mgm  n  ,  firft  of  the  Guardi  of  the 

long  ft**  about,  tiU  by  the  fcdge  tncrco^y^  whieh  B,*r  the  Inftru- 

^nt  ifmader;] ^hcnlaU  the  Edge  of  the  fol*  or  Ruler  Ihow  upon  the  innermolt 
Circle  of  the  Middle  Part  the  Hour  ol  the  Night. 

11.  To  find  upon  what  Point  of  the  Con/paf,  the  Guards  are. 

When  you  have  obferved  and  found  the  Hour  of  the  Night,  as  is  before  direfted, 
let  the  Eong  Ruler  or  hi, hr  reft  in  its  place  that  it  was  in  when  you  obferv  d  the  Hour, 
and  then  turn  the  Back  fide  of  the  Inftrumcnt,  and  upon  what  Point  of  the  Com¬ 
pels  the  Inin  lies,  upon  that  Point  of  the  Compels  were  the  Guard,  at  the  time  of 
your  Obfervation. 

III.  To  find  at  what  Hour  the  Moon  will  be  upon  the  South  Tart  of  the 
Meridian ,  at  any  Day  of  her  Age . 

Seek  the  Days  of  the  Moon’s  Age  upon  the  outermoft  Circle  of  the  Middle  Piece, 
and  right  againlt  it,  in  the  innermolt  Circle  ot  that  Piece, ,  is  the  Hour  required. 

Example}  If  upon  the  i8thor  other  Day  of  May ,  the  Moon  (hall  be  found  to  be 
n  days-old,  look  for  n  in  the  outermoft  Circle,  .and  againlt  it  in  the  innermolt 
Circle  you  (hall  find  VIII  Hours  and  48  min.  at  which  time  the  Moon  will  be  upon 
the  Meridian  when  Ihc  is  1 1  days  old. 


CHAP.  III. 

Concerning  the  Finding  of  the  Latitude  at  Sea . 

IN  the  Fourth  and  Fifth  Sellhm  of  the  foregoing  Chapter  you  have  the  Defection 
and  Ule  of  the  two  principal  Inftrumcnts  lor  taking  the  Altitudes  ol  the  Sun  or 
Stars  cither  upon  the  Meridian,  or  upon  other  Points  ot  the  Coni  pals :  It  rcftech 
now  to  llicw,  how  thcle  Oblervations  are  to  lie  applied  to  Practice,  in  finding  ol  the 
latitude :  For  the  obtaining  of  which,  by  the  Meridian  Altitude  ol  the  Sun  or  ol  a 
Star,  mind  thcle  following 

RVLES. 

a 'on.  That  fo  much  as  the  Zenith  (which  is  always  the  Complement  of  the 
Meridian  Altitude  to  yo  deg.)  is  diftant  from  the  Equinottial  towards  the  North  or 
South,  lb  much  is  the  refpedtivc  (North  or  South)  Pole  elevated  above  the  Horizon, 
and  that  is  called  LATITUDE.  ,  „  , 

1.  If  the  Sun  or  Star  have  no  Declination,  the  Zenith  Diltance  (or  Complement 
ok  its  Meridian  Altitude)  is  the  Latitude :  And  then.  If  the  Sun  or  Scar  be  upon  the 
North  part  of  the  Meridian,  the  Latitude  is  South  j  if  upon  the  South  part  ol  the 
Meridian,  the  Latitude  is  North.  ,  . 

2.  If  the  Sun  or  Star  he  in  the  Zenith,  then  the  Declination  ol  the  Sun,  or  ol  that 
Star,  is  the  Latitude :  And  if  the  Declination  be  Northerly*  the  Latitude  is  North  > 
if  Southerly,  South.  ,  .  . 

4.  In  all  other  Cafes,  the  Pofition  of  the  Zenith ,  the  Equinottial,  and  the  Sun  or 
Star,  are  to  be  conlidered  *,  as,  (1.)  Whether  the  Zenith  be  between  the  Equinoctial 
and  the  Star ;  or,  ( z .)  The  Star  between  the  Equinottial  and  the  Zenith ;  or, 

(3.)  The 


Of  N  A  V  I OATJON. 


Part  I.  _ _ 

- — - ' —  ”*7 T rhf  Other  two  :  Tor,  according  to  thde  leveral  Situati- 


II  A i  Z  PON  rcprcfcntcth  the  Meri¬ 
dian. 

ffL  a  the  Equino&tal. 

K  A  the  Parallel  ot  Declination. 

H  O  the  Horizon. 

p  $  the  Axis  of  the  t/Equator  or  World. 
ZN  the  Prime  Vertical  Circle. 

P  the  North  Pole. 

S  the  South  Pole. 


Z  the  Zenith. 

N  the  Nadir. 

II  the  South  Point  of  the  Horizon. 
O  the  North  Point  thereof. 

H  K,  or  O  k,  the  Meridian  Altitude. 
Z  K.  the  Zenith  Diftance. 
vHi  K  the  Sun  or  Stars  Declination. 
Z  A'-,  or  O  P,  the  Latitude. 
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if  thc  Decimation  be  kfi  than  the  ii^b  Diftance,  then  the  contrary  1-ole  to 
tho  Declination  is  elevated. 

,  (The»/^  Diftance  71  %°  ^  £• 

■;t(r  I).  The  Equinoctial  bet  wen  the) p|10  declination  South  to  oo  tv.  K. 

"'Zenith  and  the  Sun  or  Scar,  ^  rhc  Latitudc  North  5 1  3°  p  °‘ 


fVe.  II  r.  The  between 

EqumtUal  and  the  Sun  or  Sen 


(  The  Zenith  Diftance  North 
eon  thov  u>ccUnAtion  North 

Scat ,  Latitude  South 


51  50  P  O. 

50  00  Z  K. 
20  00  M  K.. 


BUt  Summ^f  dmlxMh/T^^Creelam^^^  blortli  or  South, 

as  the  Declination  is. 


cThe  Zenith  Diftance  South 
pig-,  iv.  The  Summ  between  the\T|lc  Delination  North 
Zenith  and  Equinoctial  t  £The  Latitude  North 

.  ( Declination  North  its  Comp. 
Fig.  V.  The  Summ  between  t^Weridian  Altitude  North 
Zenith  and  the  Equinoctial ,  ^Latitude  North 


Latitude  North 


,,  30  ZK. 

10  00  /£.  K# 


66  $0  P  K. 
8  30  OK. 
75  00  O  P. 


B„t  if  the  Meridian  Wtitude  bc  nu.c  ^.c  Do.linmio,,^  “  ^ 

-  Declination. 


Fiff.  VI.  The  Zenith  between  th 
'Equinoctial  and  the  Sun  or  Stai, 


r  The  Declination  North 
JThe  Zenith  Diftance  North 
/The  Latitude  North 


80  00  A*.  K. 

f  00  Z  K. 
75  00  Z  /ft. 


But  here  note,  That  which  way togc'ihcro'be 
^^d^tilc  two  Meridian  Altitudes*  and  by  the 

Second  Rule  you  may  have  the  Latitude. 


i  The  Meridian  Altitude 
Fig.  VII.  The  Sun  or  Star  betwccn)Decpnation  North  6i  deg. 
the  Equinoctial  and  the  Zenith ,  Jlts  Complement  twice 

The  Summ  is 


eg.?  iH  00  K  P. 

5  jiiiK  A- 


Which  being  lets  than  .80  Degrees,  therefore, 


r  The  Zenith  Diftance  Soutli 
JThe  Declination  North 
CThe  Latitude  North 


13  00  K  Z. 

6i  00  A?.  K. 


CHAP- 


Part  1. 


of  NAVIGATION: 
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CHAP.  IV. 

Concerning  the  Vulgar  Notes  of  the  Julian  Year  the 
Motion  of  the  Sun  and  Moon,  with  brief  Rules  and 
fables  to  find  them  for  ever  ;  and  of  their  great 
ZJfe  in  Navigation. 

01  font.  of  thefe  l  havel W  00 "^^^Ktiie  cndofTi 

I.  Of  the  Prime  or  Gol.len  HWr,  whereby  to  find  the  Conpmthom,  Of (ofitont, 
and  other  Jfpecls,  between  the  Sun  an  ^  tt1(.  Dominical  Letter . 

fti.  TteS£f^' Whereby  the'  Diffetenee’ietween  the  Solar  and  the  Lmar  Tear,  is 
equated. 

S  E  c  T.  I:  0/  the  Prime,  or  GQlden  Number. 

-ruu  is  a  Circle  or  Revolution  of  .9  Years,  in  which  time  the  Ancients  drought 
T  that  all  the  Lunations  and  AffcZts ®  e^cnce  hath  found  the  contrary  ; 
IT$ will  i fSmesdi^  to!  n  or  more  Homs ;  notwithftanding,  lor  the  Pur- 
poles  here  intended,  they  will  be  liifticiemly  cxa6l. 

Meton  (thy  Athenian)  firfl  this  Circle  found , 

Which  Nineteen  Civil  Tears  devolvetb  round  : 

For  nil  Lunations  make  return  therein , 

Nigh  to  the  Tlace  where  fir  ft  they  did  begin. 

To  find  this  Number  for  -V  Year^  m^^t^tmthe  Year  of  out 
Lord,  (lor  this  Numbei  was  i  at  t  R  ,  •  t^js  circle  hath  made  fince  the 

°t t 'the  Year  ,69,  add  .  <0  it,  it  ma£«  ,«£  td^9 

whUrh  1  remaining,  is  the  P^or 

Golden  Number  for  the  \car  1691. 


Table 
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table  I.  I 

A  larger  y 
T  A  B  L  E, 
(hewing  the  | 
prime- 
or 

Golden  Number 
tor  ever. 

i*o  ;9j5^  77|9^J 
40 59 7^ 97, 
in  41  607998 
415  4161  8099 


?!  4  si  1 7I  si  4°l*  i'iiiiii 


o  o  1  Q  o  0  o, 


J  OC?0  o  ^ 

O  0  o  o  o 
o  o  o  o  o 


lo  oylololoo 


5  M  4?  6*  8j 
625  446302 
71645648; 
817466584 

9  28  47  66  85 

10  29  48  67  86 

11  30496887 

12  31 5069  88 

13  31 51  7089 
1433527190 
*5  54  537  291 
163554739* 

17  36  55  7493 
iS  375675  V4 
iV  38  57  76195 


p  Lj  Lj  I  »■»  M  'i  4  CC  vJD  Jo  1^  1-*  ^  Os|^»  M 

§  8  s's  08800008  o,o  8  O  o|8  o 

4  91419  5  10 *5  '  61116  a  , 
'  W^l  4  9MI9  510.5  1  611  16  i  71  17  3r 

'  91419*51,015  1  61116  i  71117  3  8l*18  4 

1 10 1 i|  6 11  it  1  7.1 17  3  4 

3  ~8 13  *8  4  91419!  51015  1  6 

11.7I  \  8.3^  -4  914  19  5  ioi5j  i|  61116  i  7 

1318491419  51015  1  6nl6|i|712  7  3  8 
141915,1015  1  6.1.6  1  7  i*  i7,j;_8  M  1^ 

m  1  6ji  iji6  2  71117  3  81318  4,1  9*419  5j 10 

16  ^  71217  3:«i3i«  4  9I4T9]  51015  1  Vi 

1 1 7  3  81 318  4  9  1419  5  10  1 5  *,  6,»x  6  *  7,ti 

|i4  4  9|4ji9  51015  1  ll'l 

19  c  1015!  J  6  II  16  2  7  12  17  3|  ^13  ,8  4  9 .14 

I  j  611I16  2  71*17  3  81318  4  9i4i9  J  io,i5 

1  2  7ii'i7  3  8  1 3  iS  4  9  14  IP  5  Ic  15  1  6  1 1  16 

I  3  8  1 3*, 1 8,  4  914^  5  1015  1  6il 

'  5  1015  1  611  16  l  7,12  17  3  8  i3  l8 

\ 10  15I  1  6.118  2  7  [217  3  8,3  18  4  9  14.19 

6  1 1  161  2  71117  3  8  n  18  41  9 14  .9  5  1 

The  Vfe  of  this  Table. 


In  this  Table  you  have,  m  fa  little  y  'Amrirw^R^'u 

tPhcLiTcuUff‘theTaWc,  you  have  all ’Numbers  of  Hundreds  of  Years  lueeeffivcly 

seSta  xsk  sasrtftfls  a  atetw. 

r1 Y^™red  in  hJnead  &  the  Table/and  the  other  odd  Number  of  Years 
“n  aTw  ofPthePflx  little  Columns  on  the  Left-hand  of  the  Table,  in  the  common  An- 
, 1  y  nsrtnhno  of  rWe  two  vou  have  the  l  rime  tor  that  Year. 

8  F  W M  hLu  Low  whit  wa: r  the  Prime  or  Golden  Number  w  the  Tear  of  cur 

T  rf  ,  io _  Look  for  1 500  in  the  Head  ot  the  Table,  f which  you  wil  hnd  in 

die  Fifteenth  Column,)  and  look  for  19  on  the  Left-hand  ot  the  Table,  (which  you 
fhall  find  in  the  iecond  of  the  fix  little  Columns,)  and  right  againll  19,  and  under 
1500,  you  (hall  hnd  10;  and  iiicli  was  the  Prtme  or  Golden  Number  tor  the  Year 

Example  a.  Let  the  Prime  or  Golden  Number  be  retired  for  the  Tear  2672.^-  Look 
for  a6oo  in  the  Head  of  the  Table,  and  for  72  in  the  Lett; hand  inall  Columns, 
and  againft  7*,  and  under  2600,  you  (hall  hnd  1 3,  which  will  be  the  Pnrne  lor  the 

Year  2672,^. 


S  L  C  T 


6  24 

The  ZJ fe  0/*  fA/f  Table. 

This  rau,  in  its  Ufc  differcth  lUdc  from  the  for™^  ^"d  T^of  5SS 

to  ,hf  Lcff:if  or  mccV 

ing  of  theft  two,  is  ^"^rDominllii'ietter  war  m  the  rear  of  our  Lord 

Examfle  I.  Iv’tmli  km  ,  which  you  will  find  in  the  Third 

,6i6-fLook for  t6oomthe Head  oi will  be  found  in 

S’hThof^c  ltr  Columns,)  and  right  ngmnft  .6  and  under  .600,  you  (hall 
find  A ;  bZ  the  liar  .86+-  Look  for  .800 

SECT.  III.  Of  the  Epaft. 

fitting  of  11  Months,  IS  l^than  th  r  ^  containeth  but  354dayu 

attributed  but  29  days  and  a  half,  lo  t  CKceedcth  the  other  by  11  days  : 

anebthe  common  Solar  Year  confiding  at  %6  5  days,  excceuetn  oinci  y  j 

from  whence  the  £/>*# taketh  ils  °r,g,naI* 

Epaift#  from  i  my  nr,  is  deridd, 

They'r  adventitious  Days  fitly  contriv  d 
To  adequate  the  Difference  that  appears , 

Betwixt  the  Solar  and  the  Lunar  Years. 

1 1  is  the  Epatt  of  the  Year  1691. 

I.ikewile  in  the  Year  1694,  Om  Gf‘"  N"%"-  [0/.  ''"J 
Year  is  41  which  multiplied  by  11,  thcProduft  is  44,„*nd 
that  divided  by  30,  the  Quotient  is  i,  and  I4jthe  Remainder, 
is  the  Epatt  for  1694. 

The  Ufe  of  this  table-.  Seek  the  Year  of  Chrift  in  the 

Tirft  Column  of  the  table  ,  and  right  againft  it,  in  the  be- 
cond,  you  (hall  have  the  Epatt. 

So  in  the  Year  1691,  I  would  know  the  Epatt f  for  that 
Year,  feek  for  1691  in  the  Tirft  Column,  and  right  againft 
itftandsu  ;  which  is  the  Epatt  for  the  Year  1691. 

If  you  would  know  the  Epatt  for  any  Year  after  1 708, 
you  muft  begin  the  Column  of  Years  again,  calling  1690 
1709,  cH  So  (hall  the  Epatt  for  the  Year  1712  be  found  to 
be  3,  and  of  1721  to  be  1  %,&c. 

And  here  note,  That  the  Golden  Number ,  the  Cycle  of  the 
Sun,  and  the  Dominical  Letter,  take  their  beginning  every 
Year  on  the  Tirft  of  January  :  but  the  Epatt  taketh  its 
beginning  not  till  the  Firlt  of  March. 


TABLE  III. 

A  Table  (hewing 
the  Epatt  for  ever. 

1690 

29 

1  <59 1 

11 

1691 

ii 

1693 

1; 

1964 

H 

1695 

25 

1  1 696 

16 

1697 

>7 

1  1698 

.8 

1  *699 

19 

1700  1 

IO 

1  1701 

‘  1 

1  170a 

12 

170; 

23 

' _ £7^4 _ 

_ 4 _ 

1  17°5 

1 5 

;  1 706 

26 

1  1707 

7 

170S 

18 

CURSUS  tylATHEMATlCUS. 


Book  VII. 


TABLE 


TABLE  IV. 


The  Vfi  of  this  Tabic. 

The  Ufe  of  this is  very  in  the 

Table,  and  the  Day  of  the  Month  111  tl  ^'ft  Co  ,  , .  h  tlic  Stm  is  that 

common  Angle  of  Meeting  you  have  the  Sign  and  Dcg.cc 

Day  at  Noon.  _  ,  .  .  r- p,L,.lt,rv  the  Head  of  the  Table,  and 

Lawfle.  On  the  4(4.  ot  February  look  lot  Feb  r  in  die  lirlt  Column,  you 

4  in  die  firlt  Column ;  then  under  hbr  ar  ,  am  g  +wWch  n„.ws  thc  San  is  in 
Ihall  find  16,  and  the  Character  of  K  I  "'1  Alo  upon  thc  ,-,4.  of  Of labor 

* **■  •  s  i:wX  P 


T  A  B. 
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TAB  L  E  V. 


R  l  F  (hewing  the  Day,  and  Hour  of  the  Day,  upon  which  the  Moon  Changes  in  every 
/,,  till' the  Tear  1702  ;  and  way  indifferently  Jevuc  for  the  Purpoju  it  is  tn  this  place  intend 


A  TA  BL  K  flawing  t 

Month ,  till  the  Tear  1 m, 
/Jed,  till  the  Tear  1721 


"T'uTh.D.  II.  D.  II. D.  1-iJd.  1-iJd.  11  M.  D.D.  H.D.  11.  P,  11.  D.  11  D.  ll.p 

TdsT  Is  416  2118  2126  2J26  714  1425  i2ii  420  1420  218  16 18  "b  11 

1682  17  2  15  11  17  *7  16  6*5  51?  1 4  1 1  2 1  1 0  6|  9  15  8  1  7  1412 

1684  6  5  4  H  f  M  4  8  4  1  2  M  2  -28  727  1 7  16  325  15,3 

1685  if.  4n  1824  923  111  1821  820  1219  10,7  2217  l'  1 5  18  M  6M 


1686  13  19  I2 

1687  3  v  « 
168S  21  iolo 

1689  so  12  9 

1 690  19  2018 

1691  18  1317 

1691  7  11  6 

169;  25:  1814 

1694  15  1  i] 

1695  4  14  3 

1 896  13  1621 
1697  12  ic 10 


3  1  3  1511 
>8  3  4  1 

20 II  619 
I  I  I O  2  I  9 

0  19  2118 
1719  x'17 

17  7  .1  6 

IOlO  424 

1415  Ji3 
2  4  MM 
312  1 2)10 
18,11  5!io 


22'l6  714  I423  22  11  420  I4'20  218  I6l8  8  II 

6*15  1914  513  14**  2110  6|  9  15  8  17  1412I 

84  I  2  14  1  3  i-28  727  1716  325  15  I  5! 

Ill  1821  8  20  12  19  10  17  22  17  915  1815  614! 

411  1910  ioio  i  8  15  7  6|  6  20  5  10  4  21  ij 

14  !  19  228  17 17  826  125  1824  1023  2316 

1418  1117  816  1015  1014  m  2c  i2  1312  717 

7  8  14  0  20  6  6  4  M  3  4'  2  20  1  13  J 18 


727  1515 
2017  7  1 5 
4  5  18  4 
22  14  n  13 

12  13  14  11 
1  2  16  1 


20  25  513 

1514  21  M 

4  ?  Mvr 

1 22  H  20 


IUO  7  20 

23  9  M  9 


1698  -,V  l:  4  °ri  i 2 9 

1699  20  18  19  8,20  2c  19 

1700  9  18  8  13  9  67 

1701  17  1 3  26  7  28  10  26 

Differ. 

in  19  o  15  o  14  o  11  o 

years.  . _ 


1  5 
18  23 
8  7 

. r 29  3 

18  1317  4 

7  17  6  d 

27  1827  7 

J5  2v$  J4 

4  22,  4  *( 

27  5 

16  1 2 

23  1625  9 

id  20 

16  5 

14  13 

12  2312  n 

5  M 

4  21 

3  5 

1  13  4 

24  13 

23  21 

22  6 

20  1419  2; 

17  6  5  4 

ih25  h  5 
613  20  6 

j'  j_j  2 

3  21  23  8 
4 10  22  9 


The  Vfi  of  this  TABLE . 

IF  you  would  know  on  what  Day  of  the  Month  the  Moon  Changeth  in  any  Year, 
look  in  the  Table  for  the  Year  of  our  Lord  in  the  firft  Column  towards  the  Left- 
hand,  and  for  the  Month  in  the  Head  of  the  Table,  and  again!!  the  Year,  and  under 
the  Month,  you  (hall  have  your  delire. 

Example.  1  would  know  upon  what  Day  of  March,  in  the  Year  1691,  it  will  be 
New  Moon.  Look  for  1691  in  the  firlt  Column,  and  along  that  Line,  under  March , 
you  Hull  find  19  Days  8  Hours,  which  (hews,  that  the  Moon  will  change  upon  the 
19th  Day  of  March  at  8  a  Clock  at  night,  in  the  Year  1691.————.  Again,  I  deliro 
to  know  when  it  will  be  New  Moon  in  the  Month  of  September ,  in  the  Year  1698. 
Find  the  Year  1698  in  the  firlt  Column  of  the  Table,  and  in  the  lame  Line,  under 
September ,  you  dull  find  13  16,  which  flievvb  that  the  Moon  will  change  upon  the 
23  Day,  at  16  Hours  after  12  at  Noon  ;  that  is,  the  24  Day  at  4  in  the  Morning  : 
And  fo  of  any  other,  l  or  if  the  Hours  he  under  12,  it  is  that  Day  at  iiich  an  Hour 
in  the  Afternoon,  or  at  Night :  If  the  Hours  he  jul!  i  2,  the  Moon  changeth  at  Mid¬ 
night ;  if  the  Hours  he  above  12,  take  n  from  them,  and  the  Remainder  will  be 
the  time  of  the  Moon’s  changing  the  next  Day  in  the  Morning,  as  in  the  l  ift  Example. 
And  in  this  manner  you  (hall  find,  that  the  Moon  will  change  in  the  Month  of  June, 
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in  the  Year  1699,  upon  the  idth  Day,  and  20  Hours,  from  which  take  12,  and  there 
remains  8  Flouts;  fo  that  the  Moon  changeth  in  the  Month  of  June ,  1699.  upon  the 
17th  Day,  at  8  in  the  Forenoon  or  Morning ;  and  fo  of  any  other  Year  or  Month 
in  the  Table. 

This  Table  only  (hews  you  the  Day  and  Hour  on  which  the  Moon  changeth  in 
any  Month  in  any  Year  ;  but  by  it  you  may  find 
the  Day  and  Hour  when  it  will  be  Full  Moon,  or 
when  it  enters  into  any  of  the  Quarters,  by  help  of 
this  Little  Table. 

So  in  the  Fit  ft  Example,  where  in  the  Year  1691, 
in  the  Month  of  March,  the  Moon  changeth  upon 
the  19th  Day,  at  8  at  Night ;  then  7  Days  p  Hours 
added  thereto,  makes  26  Days  17  Hours,  which  is 
tile  27th  Day,  at  5  in  the  Morning  ;  and  then  the 
Moon  enters  into  the  Firlt  Quarter  in  the  Month 

of  Marsh  i6pi. - AKo,  in  the  Year  1698,  in  the  Month  of  March ,  the  Moon 

changes  on  the  Firft  Day  at  8  at  Night,  to  which  if  you  add  7  Days  9  Hours,  it 
makes  8  Days  17  Hours  ;  that  is,  the  9th  Day,  5  in  the  Morning,  at  which 
time  the  Moon  enters  into  the  Firft  Quarter :  But  if  you  add  to  1  Day  8  Hours, 

1 4  Days  1 8  Hours,  it  will  make  15  Days  26  Hours;  that  is,  the  idth  Day  at  1  in 
the  Morning,  at  which  time  the  Moon  will  be  at  Full :  And  if  you  add  to  1  Day 
8  Hours,  22  Days  4  Flours,  it  will  make  23  Days  12  Hours,  which  is  the  24th  Day 
at  Midnight,  at  which  time  the  Moon  will  enter  into  the  Lad  Quarter.  And  laftly. 

If  to  1  Day  8  Hours,  you  add  29  Days  12  Hours,  the  Summ  will  be  31  Days  2 1 
Hours,  at  which  time  the  Moon  will  change  again  that  lame  Month  of  Manh}  in 
the  Year  11598. 

SECT.  IV.  To  find  the  Age  of  the  Moon. 


To  the  Time  of  the 
New  Moon  add 

D.  FI 

L  Firft  Quart. 

7  2 

For  the^Full  Moon 

14  10 

[Laft  Quart. 

22  4 

From  Moon  to  Moon 

29  12 

the  Day  of  the  Month  in  which  you  defire  to  know  the  Moon’s  Age,  add  the 
Epatt  for  that  Year,  (if  the  time  propolod  be  after  the  firft  of  March ;  or  the 
Epatt  for  the  Year  before,  if  the  time  be  in  January  or  February,)  and  fo  many  Days 
more  as  there  arc  Months  from  March  to  the  Month  propofed,  (including  both 
Months :)  Which  three  Numbers  added  together,  gives  the  Age  of  the  Moon,  if  it 
be  under  30 ;  but  if  the  Summ  be  above  30,  caft  away  30,  and  the  Remainder  is  the 

Moon’s  Age.' - This  Rule  is  true  when  the  Month  hath  31  Days  in  it  >  but  if  the 

Month  have  but  30  Days  in  it,  then  from  the  Summ  caft  away  but  29,  and  the  Re¬ 
mainder  will  be  the  Moon’s  Age. 


Example  1.  I  defire  to  know  the  Age  of  the  Moon  upon  the  Ninth  of  May  in  the  Tear 
1691. 

t  The  Epatt  for  that  Year  is  1 1 

1*91  ^The  Days  of  the  Month  May  9 

{The  Months  from  March  to  May  3 


The  Moon  is  old 


23  Days. 


Example  2.  Let  the  Moots  s  Age  be  required  upon  the  Eighteenth  Day  of  June  in  thi 
Tear  1700. 


(.The  Epatt  for  that  Year  is 

20 

?The  Days  of  the  Month  June  are 

18 

[The  Month  from  March  to  June  inclufive 

4 

The  Summ  is 

42 

From  which  fubtratt  29,(becaule  June  hath! 
hath  but  30  days,)  1 

b 

The  Remainder  1 3  is  the  Moons  Age 

13  Days. 

The  Mon’s  Age  may  alfo  be  found  by  Table  V.  For  if  you  look  into  that  Table 
upon  what  Day  the  Moon  changed  next  before  the  time  propofed,  count  how  many 

Days 
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o»y  «•'  **  am*»  ,hc  Djy  l>t<’1>0‘cl1,  “nJ 

nunV,cc,V.„y  Conduta,  ufcfu.  in  ^ 
*'vtn«tio»,  may  be  portormed  ;  a:,  inch  as  tollow. 

S  E  C  T.  V.  To  find  at  what  Hour  the  Moon  will  be  South 
at  any  time. 

Mnirinlv  the  Moon’s  Age  by  4,  and  divide  the  Product  by  5,  the  Quotient  wiil 
divi  you  the  Hours,  and  the  Remainder  multiplied  by  1 2 ,  the  Minutes.  1 h'S  is 
when  theMoon  is  lefs  than  ,5  Days  olds  if  (he  be  above  1 5  Days  old,  (ubtrad  .J 

" ""  “• 

and  the  Remainder  2  multiplied  by  11,  gives  »+  Minutes ;  (o  that  the  Moon  w.ll  be 
Smith  it  2.4.  min.  after  6.  upon  the  Ninth  ot  May,  1091.  ,  w  ...  , 

b  t  mt  if  the  Moon  be  left  than  1 5  Days  old,  (he  conieth  to  the  Meridian  be- 
ibte.i  at  Night;  If  juft  .5  Days  old,  juft  at  Hat  Night;  II  above  1 5  Days 
old,  after  ix  at  Night. 

S  E  C  T.  VI.  To  know  how  many  Signs  and  Degrees  the  Moon  is 
departed  from  the  Sun  [vice  her  laft  Conjunction  with  him. 

Ti  VfUltiplv  the  Days’ of  the  Moon’s  Age  by  i,  and  the  Prod u 61  divide  by 
JV1  the  Quotient  (hall  be  the  Number  of  Signs  i  and  the  Remainder  (it  any  be; 

CV Exam'ple. ^U^the^Ninth  of  May,  1691,  I  ‘tyre  to  blow  bow  many  Signs  the  Moon 
h  departed  from  the  Sun  fince  the  lap  ConjunlHon  or  New  Moon 
Upon  the  Ninth  of  May,  by  the  tormor  Dircdions,  I  find  the  Moon  is  then  1 ; 
Days  old,  which  multiplied  by  2,  (or  doubled,;  is  46;  this  divided  by  5,  g»vcs  111 
the  Quotient  9  Signs  and  1  remaining,  which  is  6  Degrees;  lo  that  the  Moon  is 
departed  from  the  Sun  iincc  her  laft  Conjunction  with  him  9  Signs  and  6  Degrees. 

SECT.  VII.  To  fold  the  Time  of  the  Moons  Shining. 

Multiply  the  Moon’s  Age  by  48,  and  divide  the  Product  by  60,  the  Quotient 
fliall  give  you  the  Hours,  and  the  Remainder  the  Minutes  at  the  lime  ot  the 

Moon’s  Shining. - This  is  when  the  Moon  is  lets  than  15  Days  old:  It  (he  above  15 

Days  old,  iiibtradt  the  time  of  her  Shining  found,  as  before,  horn  14  Hours,  and  the 
Remainder  will  be  the  time  of  her  Shining  in  the  Morning. 

Example  1.  How  long  will  the  Moon  (hine  upon  the  Eighteenth  of  June,  1670? 

The  Moon  that  Day  is  1  3  Days  old ;  that  multiples!  by  48,  the  Product  is  624, 
which  divided  by  60,  the  Quotient  gives  10  Hours,  and  the  Remainder  24  min.  tor 
the  time  of  the  Moon’s  Shining  at  Night. 

Example  How  long  will  the  Moon  (hine  upon  the  Ninth  of  May,  1691  ? 

The  Moon  that  Day  is  1;  Days  old,  which  multiplied  by  48,  the  Product  is 
1004,  and  that  divided  by  60,  gives  in  the  Quotient  18  Hours,  and  24  min.  re¬ 
maining  ;  which  liibtra&ed  from  24  Hours,  there  remains  5  Hours  36  min  tor  the 
time  of  the  Moon’s  Shining  in  the  Morning. 


TABLE 


rr  J  R  L  E  VI. 


The  Vfe  of  this  Table. 

T  Ook  in  the  full  GJumn.of^ 

L  poled  ;  and  againft  it,  m  tho Se  >  ^  cach  Column.  , 

(hall  find  fuch  things  as  are  expreffed  at  the  t  P  time  of  the  Moon  s  com- 

Examole.  Upon  the  Ninth  of  May,  1691,  “'1 

in%  to  tht  South ,  &c.  jj  ^  ^  ^  Upon 


H  h  h  h 


Cunsus  Matiiematicus.  .Book  VII. 

Upon  the  «wA. of  A/ny.  the  AOmii  2’,  day?  oU,  l«*  *»■  *?  “*  t!'“  ;i!lJ 
,„d  right  a-iinftit  in  the  Second  you  dial  find  6  hmi.  24  nun.  .«  winch  tune  ib: 
Moon  wilt  he  South  in  the  Morning :  In  the  Third,  5  lion.  2  j  111111.  anil  In  Ion,; 

will  the  Mom Ihinc  in  the  Morning.—;  In  the  Loimh,  9  Sugiu  6  Dcg  c.>,  w.iicli 
(hews  that  the  Moon  is  gone  lo  many  Signs  and  Degrees  lioiii  c.it.  Sun.  lin  e  h.  i  i.ill 
Conjunction  with  him.-  In  the  1 il.h,  9  hou.  24  nun.  at  which  tune  ic  will  be  high- 
Water  ac  London- Bridg. 

Again, 

will  be  South  ac  5  li.  36  m.  in  the  Afternoon. 

1TM  ,  w  .  Vwill  fliinc  5  h.  36  m.  intbe  Kvening. 

When  the  Moon  2  Signs  2.j.  Degrees  diflant  Ironi  the  Sun. 

7  days  Old  flic  jw\\\  nwkc  Full  Sea,  or  High  Water  at  London-Bndg,  at  8  hours 
'  36  min. 


When  the  Moon  is 
7  days  Old  Are 


SECT.  VIII.  To  find  the  Sign  and  Degree  in  which  the 
Moon  is. 

TABLE  VII. 


Ton  are  to  note  that  the' A 
XII  Signs  arc  thuA 
named ,  ( char  aft  red}, 
and  numbered,  — 


, T  ’  1  Cliara-  Num- 

Names.  »|,  A«rs.  I  her. 


Aries  r  o  ' 

Taurus  ■  j  &  1 

Gemini  ;  II  .  ?  ! 

Cancer  -  j  $  j 

Leo  ;  !  ft  4  1 , 

Virgo  (  >  ,  m’  5  i  . 

Libra.,  ,,  1  .tO;  6 

Scorpio  1  jtn  7 

Sagittarius  ^s  8 

Capricorn  1  9 

Aqunrtus  10  ,, 

Pt/Jj  .>  \x  '  H 

Note  alio,  That  at,  Qr 
upon  the  Pay  of  the  _ 
Change,  tat  |  that  Hour  * 
the  Sun  anil  the  Moon 
arc!  bothi  in*  the  lame  -  \ 
Sigh  and  Degree.  , ,  :  :  I 

Thefe  things  prepiifed, 
you  may  proccetlToftficl  - 
the  Place  of  the  Mom. 
the  7-jodiack  at  any  time  ‘ 
i  ini  thi$  manner.. ,  [ 


i  Table  of  the  Moon’s  Motion  in  l 
Degrees ,  and  Minutes ,  for  every  Da 
Hour  of  her  Age. 


1  D. 

M.  |  Homs 

D. 

M. 

n 

1 1 

, 

0 

0 

33 

26 

2 1 

2. 

0 

1 

6 

9 

.  32  i 

?! 

0 

1 

39 

22‘ 

4  2 

4 

0 

2 

12 

$ 

53. 

5 

0 

2 

45 

15? 

*  0 

?! 

0 

3 

18 

m\\  s? 61 1 

^47  i* 

•.J(i.a8  o. 
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Qf~KAV  To  ATI  ON. _ 

~~rAntArbt7'Tet  it  "be~rcmircd  to  kmw  in  what  Sign  and  Degree  of  the  Zodiack  the  Moon 
1  J  ye  upon  the  %  l  tt.\>ay  of  May,  in  the  Tear  1691. 

I  irii  o ok  into  ri  v,  and  fee  thee  what  Day  in the  ^  changed  upon, 
wl  id  you  will  find  to  Ik  upon  the  1 7ti  day  at  7  «  Night ;  on  which  day  at  Noon, 
hv  wVlV,  you  will  find  the  Sm  to  be  7  deg.  »l  6 ,mm  and  uith.it  .V?»  alio  is 
Z- M  m.  It  that  time;  which  Id  down  as  you  lee  done  ill  the  Lxa,»fU  billowing 
T  ,cn  «twec  he  ,7tA.  Day  7  Hours,  w  the  ?■  Day  at  Noon,  are  contained 
^T)wT7 Hours:  Then  out  oh  this  7,  ,bk  VII,  take  the  Moo,,,  Mean  Motions  an- 
Iwctiiig  to  1?  Days  and  17  Hours;  Thclc  three  Numbers  added  together,  will  give 
the  Signs  and  Degrees  in  which  the  Moon  is. 

The  Operation. 

1691.  Sun  and  Moon  in  7  deg  of  ar 
Moons  Mean  Motion  for  1  3  days 
Moons  Motion  for  17  hours  is 
The  Moons  Place 

That  is,  in  7  deg.  38  min.  of  T  Sagittarius 

Another  Example  of  this  for  the  Moons  Mace  upon  the  loth  of.  April  1700. 

The  Moon  Changes  in  April  the  7 tb.  day,  at 
17  hours  ;  at  which  time  the  Sun  is  in  29  deg. 

29  min.  of  Aries :  That  is - - 

The  Difference  between  7  days  17  hours  and 
ao  days,  is  12  days  7  hours 

The  Moons  Mean  Motion  in  n  days  5  0 »  07 

The  Mean  Motion  in  7  hours  0  3 _ 11 

The  Moon' s  Place  6  1 1  17 

That  is,  in  1 1  deg.  27  min.  of  Libra. 

But  here  Note,  That  if  the  Number  of  Signs  do  exceed  12,  you  mull  fubtraft 
12  Signs,  and  the  Remainder  is  the  Sign  in  which  the  Moon  is. 

As  in  this  Example ,  where  the  Moon's  Age  is  22  days  1 6  hours,  and  the  Sun  s  Place 

at  the  preceding  Change  in  20  deg.  12  min.  S  D  M 

Place  of  the  Sun  on  the  Change  day  10  20  12 

The  Moons  Mean  Motion  in  22  days  9  19  5? 

In  1 6  hours  o  08  47 

The  Summ  10  t8  52 

Subtract  .  12  00  00 

Moon's  Place  8  18 

That  is,  in  »n  18  deg.  51  min.  Scorpio. 


CHAP.  V. 

Concerning  the  Tides. 

THE  true  knowledge  of  the  'Tides  in  all  places  is  a  matter  of  great  moment  : 

yet  nothing  more  neglected,  or  nightly  pa  fled  over  than  that  is .  for  the  tifual 
way  for  finding  of  the  Tides  is  not  futticicntly  exaft  :  For  there  is  one  onely  General 
Rule  ufed,  which  is  ti  de  only  under  the  Poles ,  where  the  Equinollutl  and  Horizon  are 
the  liime:  And  it  alfo  itippofes,  that  the  departure  of  the  Moon  from  the  Sun  were  at 
all  times  equal :  In  both  which  refperts  the  Rule  is  deficient. 

For  in  the  Latitude  of  London  51  deg.  30  min.  where  a  S.IV.  01  N.  E.  Moon  maK«.s 
a  full  Sea,  and  that  is  at  3  of  the  Clock  i  and  this  is  true  when  the  Moon  is  in  Aries 
or  Libra ,  (or  near  thereto, and  hath  no  Latitudes)  but, in  the  fame  place,  the  Moon 
being  in  Cancer ,  and  having  $  deg.  of  North  Latitude ,  it  will  he  30  nun.  pair  10  of 
the  Clock  before  the  Moon  will  be  N.  E\  which  fliould  lie  at  9.1  C  lock,  by  the 

H  h  li  h  2  vulgar 


S.  D.  M. 
2  7  00 

5  21  18 

o  9  20 

1  7  38 
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vulear  Rule,  too  late  by  i  hour  50  min.  And  it  will  be  S.W.  at  30  nnn.  after  1, 
winch  is  1  hour  30 min.  too  loon.  And  it  it  be  in  leflcr  Latitude,  asm  20,  30,  or 

40  dee.  the  Error  will  be  ftill  greater.  .  r  1  •  1  u/  .  1  .i 

4  Now  to  correct  this  Error,  the  belt  way  is  to  reckon  the  time  of  high  Water  by  the 
time  of  the  dav,  and  not  by  the  Moons  being  upon  Inch  a  Point  ol  the Qmpafs: 
For  the  Table  following  /hews,  that  at  the  New  or  Full  a  5.  IV.  Moon  makes  a  Full 
Sea  at  London- Bridge,  and  that  is  at  3  of  the  Clock  :  It  is  true,  that  upon  the  days  ok 
the  Full  or  Change,  it  is  Iligh-Watcr  at  London-Bridg  at  %  ol  the  Clock  :  But  if  you 
(hould  let  your  Compafs  at  3  of  the  Clock,  you  (hall  not  find  the  Moon  to  be  ah 
W1V  s  S 

As,  take  a  New  Moon  in  June ,  and  A  Full  Moon  in  December ,  the  Moon  being  then 
about  the  7 ropick  of  Cancer ,  and  you  lhall  find  the  Moon  (  at  London  )  to  be  S.  TV.  at 
;  quarters  of  an  hour  pall  One  a  Clock,  and  then  the  Moon  will  be  S  S IV,  which  is 

two  Points  farther.  „ 

It  is  to  be  ohlerved  alfb,  That  there  is  a  confutable  difference  between  the  Spring 
and  Neap  Tides,  in  refpect  of  Time  :  for  the  Neap-Tides  will  be  fometimes  an  hour  or 
more  looncr  than  the  the  ulual  Tables  and  Infiruments  Ihcw  them  to  be. 

So  the  Moon  being  in  the  firlt  Quarter,  the  foregoing  Table  VI  Ihews  the  time  of 
High-Water  at  London  to  be  about  9  of  the  Clock  ;  but  if  you  obferve  die  time  of 
the  Tide  there,  you  (hall  find  it  to  be  High-Water  before  8 of  the  Clock:  And  doubt- 
ids  the  like,  or  (it  may  be)  greater  difference  is  in  other  Places  alio  :  And  therefore 
to  know  the  true  time  of  thcTidss,  make  life  of  this  little  Table  inftead  of  that  in  the 
lall  Column  of  Table  VI;  wherein  Ionic  Minutes  arc  lubtra&ed  from  the  Time  there 
found,  which  will  render  this  Table  far  more  oxatt :  it  being  done  by  the  long  Ob- 
fervation  and  Experience  of  my  loving  Friend  Mr.  Henry  Phillips,  deccafcd,  who  li¬ 
ved  for  many  Years  upon  the  lame  Bridg,  and  made  many  Experiments  about  this 
matter. 

TABLE  VIII. 


A  Tabic, /having  the  time  of 
High-Water  at  London •  1 
Bridg,  corrc&ed. 


II. 

M. 

I 

,6i 

3 

48 

1 

17 

4  . 

3' 

3 

18 

5 

f4 

4 

5 

< 

19 

20 

\  $ 

6  » 

5* 

3° 

6 

7 

8 

0 

21 

21 

23 

7  1 

l  * 

3 

36 

24 

9 

24 

9  Z 

*7 

10 

u_ 

0 

M 

10  § 

3? 

1 1 

16 

H  £ 

28 

12 

iT 

17 

ii  J: 

26 

1 3 
*4 

A 

28 

19 

1  .SP 

2  K 

19 

ii 

1 5 

20 

3 

0 

A  Tide* 


\a  Tide-Table,  (hewing  upon  what  Point  of  the -Compafs the 
Moon  heino  ,  and  alfo  at  what  Hour  of  the  Day  it  will  be 
Full  Sea ,  \tpon  the  Full  or  Change-Day ,  in  any  ofmfe 
Ports.  _ _ 


IPoints  of  the 
Compafs  ma¬ 
king  full  Sea. 

SbyE 
S  by  W 

SSE  / 
SSW 
S  E  bj  S 
S  W  by  S 
S  E 
S  W 
S  by  W 
S  W  by-W 
ES  E 
WS  W 
hbyS 
W  by  S 
W  and  E 
N  and  S 


Names  of  Places. 


Rye,  IVilcbelfey ,  Cal[hot. 

Roche  iter,  Maldon,  Black-tail. 

Yarmouth,  Dover ,  Harwich. 

Grave/end,  Downs,  Blacknefs,  Silly. 

Needles,  Qrfbrd,  S.  and  N.  Forelands. 
Dundee ,  S.  Andrews,  Lisbon,  S.  Lucas. 

Pool,  IJJe  of  Man,  Dunbar,  Diep. 

London,  Tinmouth,  Amfierdam,  Rotterdam. 
Portland,  Hartflew,  Dublin. 

Barwick,  FluJbinjr ,  Hamborough. 

Milford,  Bridgwater,  Land's- End. 
Baltimore,  Cork,  Seavens,  Calice. 

Briftol,  St  art- Point,  Waterford.  , 

Falmouth,  Humber,  NewCaitle. 

Plimouth ,  Hull,  Lyn,  S.  Davids. 
Queenborouoh.  Southampton,  Port  (mouth.  _ 


Time  of 
Day. 

H.  M. 


The  Sea  hath  fits,  Alternate  Courfefiie  keeps , 

From  Deep  to  Sboar,  and  from  theSboar  to  Deeps: 
Whether  it  were,  that  at  the  firll  the  Ocean 
From  God's  own  Hand  receiv'd  this  double  Motion  i 
Or,  whether  Cynthia,  that  with  Changeful  Laws 
Commands  rnoifi  Bodies,  doth  this  Motion  caufe. 


The  End  of  the  firfi  Parti 


OF 

N  A  VIC  A  T  ION. 


Plain-Sailing. 

WHEREIN 

The  Doctrine  of  Right-lined  Triangles 
is  applied  to  P  r  a  c  t  i  c  e,  in  the  Solution  of  fundry 
N/Wtical  Problems  and  Quefiions  in  Plain-Sailing. 

All  which  arc  Performed 


I;  By  TrotraBion,  with  Scale  and  Compajfes.  j 

II.  By  Trigonometrical  Calculation,  cither  by  Tables  or  Proportional 
Scales . 

III.  Wrought  upon  the  Chart  it  felf. 

THE  Nautical  Problems  which  I  intend  in  this  Treadle  the  Solution  of,  both 
by  Protratlion  and  Trigonometrical  Calculation ,  fliall  be  liich  as  principally 
concern  Longitude ,  Latitude ,  Rumb,  (or  Courfe ,)  and  Difiance.  Now, 

LO  NGlTU  DE  is  the  Viftance  of  a  Place  from  fome  known  Meridian,  to  that 
Place ;  and  is  always  counted  upon  the  Equinoctial,  from  the  North  or  South  to-  j 
wards  the  Eafi  or  IVefl. 

LATITUDE  is  the  Difiance  of  any  Place  from  the  Equinottial,  counted  upon 
that  Meridian  Circle  which  palfcth  over  that  Place  towards  cither  of  the  Poles, 
either  North  or  South  ;  and  is  lo  denominated,  North  or  South  Latitude . 

RU  M  By  (or  Courje,)  is  the  Angle  that  a  Ship  in  her  Sailing  makes  with  the  Me¬ 
ridian  of  the  Place  in  which  the  Ship  is :  But  the  Complement  of  the  Rumb  is  the 
Angle  that  the  Ship  makes  with  any  Parallel. 

DISTANCE  is  the  Number  of  Leagues ,  Miles,  or  Centejmsy  &c.  that  a  Ship  ' 
hath  failed  upon  any  one  Rumb  or  Courfe.  i 

In  Sailing, 

If  your  Rumb  or  Courfe  be  dire&ly  Eafi  or  Wefiy  you  alter  not  your  Latitude  at 
all.  .  And, 

Jf  your  Courfe  be  from  the  Equinottial  Northward ,  you  continually  raile  the  North- 
Pole  ;  or  if  diredly  South,  the  South  Vole. 

The  Raifing  of  the  Pole  is,  when  yon  fail  from  a  Lejfer  to  a  Greater  Latitude. 

Depriving  of  the  Pole  is,  when  yoil  fail  from  a  Greater  Latitude  to  a  Lefi'er. 

For  the  more  ealic  underftanding  and  reviving  the  following  Problems ,  it  will  be 
neceflaty  to  know  that  the  Rumb  or  Courfe  that  a  Ship  llecreth  is  dilcovered  (in  the 
general)  by  the  Magmtical  Needley  which  always  rclpe&s  the  North,  and  (though  not 
di redly,  yet)  its  Variation  being  often  oblcrvcd,  and  the  Card  or  Compafs  rectified  j 
thereby, is  the  lull  (if  nor  only)  Help  that  Navigators  vet  have  to  lleer  their  Courfe  by.  f 

PROBLEMS  j 


Part IL 


PLAIN  SAILING. 


PROBLEMS  in  PLAIN-SAILING. 

_ ...  _  ,  Mci,  i  fi, -ill  make  Ufc  of  in  the  Solution  of  the  Six  following 

Tw/»,lh.llbcthe  Triangle  ABC,  whofc  Sides  and  Angles  are  as  followed. : 


The  Side 


l  A  B  8i.a7 

<B  C  97-5?  Le 

(AC  45-lS  . 


Points  from  the  Meridian. 


And  forafmuch  as  both  in  Tlam  and  Mercators  Sailing  there  wdl  be  contuma 1  Ufe 
nfliavintt  down  and  finding  the  Quantities  of  Lina  and  Angle,  already  laid  down, 
^dhowfhat  is  to  be  performed,  iTliippofed  already  known;  but  for  fuchas  do  not, 

l  luld  take  them  have  recourfe  to  the  Three  firft  Sections  of  the  F.W'  BcKjk  before- 
ioine  where  they  (hall  find  ample  Satisfaftion  in  that  Particular;  and  fo  IIM  omlt 
fo  fay  any  thing  thereof  in  this  Place,  but  immediately  proceed  to  1  raflice. 

P  ROBL  I.  Sailing  07.5  Leagues  ufon  the  Fifth  Rumb /!•<>*»  the  Meri¬ 
dian,  how  much  JbttU  I  have  altered  my  Latitude  7 

I.  By  Protraction. 

-  t  !ma  nieafure  as  WE,  and  upon  any  Point  therein,  asB,  protrad  Fig-t 
Angle  of  Ilf  Points’,  (the  Complement  of  V  Points,  the  as 

u  rR  A  and  uoon  that  Line,  by  your  Diagonal  Scaley  prick  down  97.5, 

r  he  ut, e^faileci  hom  B  to  c!)  Then  f/om  the  Pofnt  C  let  fall  a  Perpendicular 
ine  W  E  which  will  fall  in  A :  Then  meafure  the  Line  C  A  upon  th® 
fame  Diagonal  Teal',  and  you  (hall  find  it  to  contain  543  Leagues;  and  fo  much  have 
you  altered  your  Latitude. 

II.  By  Trigonometry ,  Cafe  III. 

As  the  Radius ,  90  deg.  qcqoo 

Is  to  the  Leagues  (ailed,  C  B,  97. 5  at  An 

So  is  the  Co-fine  of  the  Rumb  B,  %  3  d.  45  m.  -_?i74474 

To  the  Difference  of  Latitude ,  C  A,  54.;  Leagues 


II.  If  I  fail  97.5  Leagues  upon  the  Fifth  Rumb  from  the  Meridian,  how  far 
m  I  departed  from  the  Meridian  from  scheme  I  came  t 

I.  By  Protraction. 

DRaw  a  Line  at  pleafure,  as  N  S,  and  upon  any  Point  thereof,  as  C, ,  protraft 
an  Angle  of  Five  Points  or  Rimiks,  or  *6  deg.  .  5  min.  as 
fet  the  DtfiaL  failed,  97  5  Leagues  from  C  to  H  :  Then  h  om  the  Point  B  let  W  a 
Perpendicular  (or  take  the  neareft  Mam,)  to  the  Line  N  S,  as  B  A,  which  rnealu 
red  upon  your  Scale,  will  he  found  to  contain  81.1  Leagues;  y 

departed  from  the  Meridian  trom  whence  you  came. 

II.  By'  Trigonometry ,  Cafe  III. 

As  the  Radius,  90  deg.  *198900 

Is  to  C  B,  the  Dffvice  (ailed,  97*5  Leagues  9  91985 

So  is  the  Sine  of  the  Rumb,  56.1 5  m.  ■  y  y  ^ 

To  the  Departure  B  A,  81.2  Leagues  .j 
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III.  If  I  fill  Iipoi’  ,hc  F'flh  Rl,mb  t)U  1  have  aUend  m>  Latltude  54-3 

'  'Leagues-,  how  many  Leagues  have  I  Jailed? 

I.  By  Protraction. 

Firft,  draw  »  line  at  plcaliirc.  as  W  E,  and  upon  any  Point  thereof,  as  A,  ered  a 
Perpendicular,  as  A  N  ;  upon  which  Line  let  54.;,  (the  Alteration  of  Latuude 
from  A  to  C  Then  upon  the  Point  C  protrad  an  Angle  of  five  Ramis  or  56 d. 

1  <  m  as  a  C  L  and  draw  the  l  ine  C  i,  extending  it  til  it  cut  the  Line  W  E  in  B ; 
(o  fliall  the  Line  C  B  he  your  Dijhwct  failed,  which  meaiured  upon  your  Scale,  will 
be  found  to  be  P7-5  Leagues. 

I.  By  Trigonometry,  Cafe  II. 

As  the  Co-fine  of  the  Fifth  Rumb,  33 'd.  45  m.  9-74474 

Is  to  C  A,  the  Dijfertnce  of  Latitude ,  54.;  Leagues  1.75480 

So  is  the  Radius ,  90  deg.  10‘ 

To  the  Diftance  failed,  C  B,  97.5  Leagues  1 .99006 

IV.  If  I  fail  upon  the  Fifth  Rumb  till  I  have  altered  my  Latitude  54.3 
Leagues ,  how  much  am  I  departed  from  the  Meridian  from  whence  I 
came  ? 

I.  By  Protraction. 

DRaw  a  Right  Line  at  pleafiire,  as  W  E,  and  upon  any  Point  therein,  (as  at  A,) 
cred  the  Perpendicular  A  N,  and  upon  it  lot  54.3  Leagues  from  A  to  C: 
Then  upon  C  protrad  an  Angle  of  Five) Rumbs,  (or  56  deg.  15  minj  as  aCb,  and 
draw  the  Line  C  b,  extending  it  till  it  cut  the  Line  W  E  in  B ;  16  fhall  the  Line 
A  B,  meafured  upon  your  Scale,  be  81.1  leagues ;  and  fo  far  are  you  departeclfrom 
your  firft  Meridian. 


II.  By  Trigonometry ,  Cafe  IV. 

As  the  Radius,  90  deg.  10. 

Is  to  the  Difference  of  Latitude ,  C  A,  54.  ?  Leagues  1.7  5480 

So  is  the  Tangent  of  the  Fifth  Rumb ,  56  d.  1 5  m-  10.175H 

To  the  Departure  A B,  8i.i  Leagues  *1.90991 

V.  Sailing  upon  feme  Rumb  between  the  South  and  Weft,  97.5  Leagues,  and 
then  finding  that  I  have  altered  my  Latitude  54.3  Leagues,  I  would  know 
upon  what  Rumb  1  have  fleered. 

I.  By  Trotrattion. 

DRaw  a  Right  Line  at  pleafiire,  as  W  E,  and  upon  any  Point  thereof,  as  A,  cred 
the  Perpendicular  AN,  and  upon  it  let  54.3  Leagues,  the  Alteration  of  Lati¬ 
tude ,  from  A  to  C  :  Then  take  in  your  Compares,  from  your  Scale,  97.5,  the  Leagues 
failed,  and  with  that  Dtflance ,  letting  one  Foot  in  C,  with  the  other  deferibe  the 
linall  Arch  c  d,  cutting  the  Line  W  E  in  B.  This  done,  by  your  Scale  of  Chords  or 
Protractor  feek  the  Quantity  of  the  Angle  ACB,  which  you  fhall  find  to  contain 
56  d.  15  m.  or  Five  Points  from  the  Meridian ,  viz,.  S  W  by  W  i  and  upon  that  Rumb 
have  you  fleered. 

II.  By  Trigonometry ,  Cafe  V. 


As  the  Diftance  failed,  C  B,  97.5  Leagues 

Is  to  the  Difference  of  Latitude ,  C  A,  54.;  Leagues 
So  is  the  Kadtus 

To  the  Co-fine  of  the  Rumb,  3  3  d.  4?  111. 


1.98900 
1 1.73480 


VI.  If 


TAIN.  SAILING. 


6]7 
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VI  If  I  Sail  upon  fame  Rumb  between  the  South  and  the  Weft  97.5  Leagues, 
and  then  finding  that  .  I  have  parted  from  my  firft  Meridian  81.2 
Leagues I  demand  how  much  I  have  alter’d  my  Latitude. 

I.  By  Vrotr aCtion. 

Firft  draw  a  Right  Line  W  E,  and  upon  any  Point  therein,  as  at  A,  ered  a  Per¬ 
pendicular  A  N :  Then  take  8 1 .2  Leagues,  your  departure  from  your  firft  Meri¬ 
dian  and  let  them  from  A  to B  :  Then,  for  that  you  have  failed  97.5  Leagues,  take 
97  <  out  of  your  Scale,  and  fetting  one  Foot  in  B,  with  the  other  defenbe  thcfmall 
Arch  e  f  crofting  the  Perpendicular  A  N  in  C.  I.aftly,  draw  the  Line  CB,  fo 
(hall  you  include  two  Angles,  viz..  A  C  B,  containing  Five  Rumbs,  or  56  deg.  15 
min.  and  the  other  ABC  three  Rumbs,  or  33  deg.  45  min.  and  the  Line  C  A, 
meafured  upon  your  Scale,  will  lie  found  to  be  54.3  Leagues j  and  fo  much  have  you 
alter’d  your  Latitude. 

II.  By  Trigonometry ,  Cafe  VII. 


(  1.)  As  the  Diftance  failed  C  B,  97.5  Leagues,  1^98900 

Is  to  your  Departure  A  B,  8 1 .2  Leagues,  1 r .9095  5 

So  is  the  Radius ,  90  deg.  _  1  °‘ _ 

To  the  Sine  of  the  Angle  at  C,  5 6  deg.  1 5  min.  9-92<>5  5 

(2.)  As  Radius,  90  deg.  10. 

Is  to  B  C  the  Diftance  failed,  97.5  Leagues,  1.98900 

So  is  the  Sine  of  the  Angle  at  B,  3  3  deg.  45  min.  _ 9-74+74 

To  the  alteration  of  Latitude  C  A,  54.3  Leagues,  ^1.73374 


Thefe  Problems  might:  be  enlarged,  but  thefe  arc  fiifficient  in  this  Place,  and  there¬ 
fore  JL  will  proceed  to  the  Protracting  and  Calculating  of  a  Traverje. 

Of  a  T<g_AVET^SE. 

ATraverft  is  the  variation  or  alteration  of  the  Ship’s  Courfe  or  Way,  upon  the 
(hitting  of  the  Wind,  or  other  interruptions  of  Rocks,  Sands,  or  the  like. 

VII.  A  Ship  fails  from  the  North  towards  the  Weft,  upon  thefe  following 
Points  of  the  Compafs,  viz. 


i.  South  Eaft  by  Eaft,  half  a  Point  Eafterly 
i.  Eaft  South  Eaft 

3.  Eaft  by  South 

4.  Eaft,  half  a  Point  Northerly 
The  Wind  Changing  [he  fleers 

5.  South  South  Weft 

6.  South  by  Weft 
.  South 

.  South  South  Eaft 
9-  South  Eaft  by  South 

J  demand,  (r.)  How  much  I  am  departed  from  my  firft  Meridian.  (2.)  The  Diffe¬ 
rence  of  Latitude.  (3.)  The  Diftance  of  the  two  Places  upon  the  Rumb.  (4.)  The 
Bearing  of  the  one  Place  from  the  other. 

I.  By  V  rot  raft  ion. 

Upon  a  Sheet  of  Paper  or  line  Paift-board,  draw  a  Right-Line  N  S  for  your  Me-  Fig.  II. 
ridian,  and  another  at  Right-Angles  thereunto,  as  E  W,  for  your  Parallel :  and  let 

A,  the 


c  U  *.  S  U  S  M  A  T  H  F.  M  A  T  I  C  U  S.  Book  Vll. 
Xthe"  P^f  I^rlcffion  cteii  wo  Li^«,  rcprolint  die  Place  Horn  whence  you 

i|b/  A  "  "ii'l  '..'['h'.  llw  I  i".  A I  I  r.'[  my  lull  ,||t UiCJ  liom  A  u>  B,  hvy 

'^Through  the  Point  B,  tlrawa  I.ine  B  l  parallel  to  the  Meridian  N  Si  nnJ  upon 
IS  Pmtndl  an  Angle  of  .Six  Points,  or  67  tleg.  ;o  mm.  r.  E  S  E,  as  the  Angle 
]  jjrfi  am|  draw  the  Line  li  e,  letting  thereupon  4  Leagues,  your  second  Diltance 

lailctl  f'|Om  to  C  ^  c>  jraw  a  Line  C  f,  parallel  to  the  Moult, 111  N  Si  ami  up¬ 
on  ?C  Protrad  an  Angle  of  Seven  Points,  vn.  E  h  S, .  or  7*  deg  45  nnh.asg  C/, 
and  draw  the  Line  C£,  letting  thereupon  your  Llnrd  dilfance  laded,  to.  7  Leagues 

f'T  Through  the  Point  D,  draw  a  Line  D  b,  parallel  to  the  MmJtau  N  S;  and  up- 
on4'n  1>  otraft  an  Angle  of  7 1  Points,  ( i.  c.  Euf  I  a  Point  Northerly )  your  lourth 
Onufc  mSideg.  ,5  min.  and  draw  the  Line  1)1.  upon  which  let  3  Leagues 

(your  fourth  diltance  failed  )  from  D  to  E. 
v ;  The  Wind  now  fluffing  Northerly. 

t  Through  the  Point  E,  draw  a  Line  E  /,  parallel  to  N  S,  and  upon  E  Protraft 
in  Anglo  /Em,  equal  to  your  fifth  Courle  S  S  W,  or  two  Points  or  li  deg  30  nun. 
and  draw  the  Line  Er»;  upon  which  let  5  Leagues,  your  filth  diltance  laded  trom 

E  6°  Through  the  Point  E,  draw  the  Line  F  »,  parallel  to  the  Mai, lim  Line  N  S,  and 
upon  E  Protrad:  an  Angle  »  F  0,  equal  to  your  lixth  Courlc  S  h  W  one  Point .  or 
j  1  deg.  1 5  min.  and  draw  the  Line  F  G,  letting  thereon  your  lixth  diltance  laded, 

•viz,.  6  Leagues  from  V  to  G.  .  „  .  ,  ,  _  .  T .  ... 

,  Your  lbvcnth  Courle  being  dircftly  South  through  G,  draw  n  Line  parallel  to 
N  S  and  upon  it  lot  your  levcnth  Courlc  failed,  viz.  4  Leagues  from  G  to  H. 

8*  Through  II  draw  a  Line  H  7,  parallel  to  N  S,  and  upon  II  Protrad  an  Angle 
P  II,  equal  to  your  eight  Cowrie  S  S  E,  two  Points,  or  2 1  deg.  30  min.  and  draw 
the  Line  Hr;  upon  which  let  your  eighth  diltance  laded  7  Leagues  from  H  to  k. 

o  Through  K  draw  a  Line  K  s>  parallel  to  the  Meridian  N  S,  and  upon  the 
Point  K  Protrad  an  Angle  vKj,  equal  to  your  ninth  Courlc  SEbyS,  or  three 
Points, or  33  deg  45  min.  and  draw  the  Line  K  v ;  upon  which  fet  your  ninth  di- 
ftancc  failed  from  R  to  L,  three  Leagues ;  and  ib  have  you  Hnilhed  your  Travcrfe. 
The  Traverfe  being  thus  (inifhed,  you  may  find, 

1.  The  Departure  from  the  firft  Meruhan  A  P,  to  he ,18. 4  3  Leagues. 

2.  The  Difference  of  Latitude  P  L,  to  be  18.62  Leagues. 

7  The  Diftancc  of  the  two  Places  upon  the  Rumb  A  L,  to  be  34.00  Leagues. 

•  4  ‘The  Bearing  of  the  one  Place  from  the  other  L  A  P,  to  be  S  Eby  S.  fere. 


II.  By  Trigonometry. 

(  1.)  In  the  Firft  Courle  for  the  difference  of  Latitude. 

As  the  Radios,  Sine  of  90  deg. 

Is  to  the  distance  failed  A  B,  5.00  Leagues, 

So  is  the  Co-Sine  of  the  Rumb  b  A  c,6i  deg.  51  min. 

To  the  difference  of  Latitude  M  A,  4.41. 

(  2.  )  In  the  Firft  Courle  for  the  departure. 

As  Radius ,  90  deg. 

Is  to  the  diftancc  failed  A  B,  5.00  Leagues, 

So  is  the  Sine  of  the  Rumb  b  MAB,ib  deg.  8  min. 

To  the  departure  AO,  2.36  Leagues, 


10. 

0.69897 
9-945  V) 
^0.64436 


0.69897 

9-67.15° 

4^0.37247 


And  thus  mult  you  Work  with  all  the  other  Courfes  and  Diftances,  and  colled 
them  into  a  Table ,  as  here  following  : 


Courles 


“plain  sailing. 


l ;  s  L 

L  by  S 

Lift  !  North 


N11111I). 

Dilbn- 

of 

ce  1 

Points. 

Run. 

5 ' 

5  •  03 

6 

4  .  co 

7( 

7  .  00 

7' 

$  .  00 

2 

5  .  00 

1 

6  .  00 

0 

4 .  00 

z 

7.  00 

3 

3  .  00 

E.ift. 

Weft. 

4  4i 

3  70 
6  86 
2  98 

-  2  08 

5-  1  67 

i  19 

1  *7 

0  00 

7  11  .  7c 

3  08 

3  08 

318.  62 

,  Dif.Lat. 

rr. 7- /./,  vou  fee  confifts  of  Seven  Columns :  the  Firft  contains  the  Courlcs  or 
Tins  Table  >  011  Re  c  _  The  Second  flrews  how  many  Points  and 

to,  in  the  Third  Column  -  And  then  finding  by  my  “ 

ut  my  difference  of  iMimd.  was  Kafierl,  4.4 1  Leagues,  l  let-KimthuCoUmm 
under  E.ft :  And  my' departure  being  1.36  Leagues  Southward  I  let  1.3d  mtlic  Co 

1UThindforS™ie  Second  Courle,  It  being  ESE  (or  6  Points)  and  the  diltance 
failed  400  Leagues,  I  let  them  down  in  the  Three  firft  Columnst  andfor  the 
difference  of  UfmtJt  and  departure,  1  go  again  to  my’  Tngommtrtcd  Work . 

Saying,  (  I . )  l  or  the  Difference  of  Latitude.  ' 

A\f  m die9 Cod.Shic  of  the  Rhumb  c  B  <1, 67  deg.  30  min.  9-9g£* 

So  is  the  Diftancc  lailed  B  C,  4.00  Leagues,  — L-— — . 

To  the  Difference  of  Latitude ,  3-7°  Leagues,  .10.5*7° 

Which  I  let  in  the  EaH  Column :  And  lay, 

62.)  For  the  Departure* 

a  ,  ,  10. 

As  Radius,  90  deg.  060^06 

Is  to  the  diftancc  failed  B  C,  4.00  Leagues,  v  «  < 828 1 

So  is  the  Sine  of  the  Rhumb ,  22  deg.  30  nun.  — 

To  the  Departure,  1. 5 ;  Leagues,  -  .10.1490 

Which  muft  be  let  in  the  Column  under  South. 

And  proceeding  in  this  manner  with  all  your  Cojirtes  and  Dilta'Kc;,  collect  them 
into  a  Table,  and  you  (lull  find  them  asln  the  TaWt  bcloie  is  cxhibite 

This  done,  add  the  leagues  in  every  Column  togcdie  ,  am  e  then 
the  bottom:  Then  compare  the  North  and  South  Columns  together,. is  o.apLeagucs, 
and  aKi  Leamuis,  Sub  raft  thclcfler  from  the  greater,  and  the  Remamde  s  he 
Departure,  and^is  here  28.43  Leagues  for  A P-  h- 

Columns  together,  and  they  are  a, .70  Leagues,  ; and  3.08  Leagues,  UllJ 

traded  from  the  greater,  leaves  18.62  Leagues  loi  the  differen.e  ot  p  ■ 
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9.7586; 

1.2^997 
IO.  _ 

1-5H34 


L,  ^y>  By  cafe  VI  of  Plain  Triangles. 

As  AP  (,hel)cp.uturorro,„tlK.|i1ft«-..)2«.4jLc^>>cS.  _  >45577 

, '?  i8-61 1'oagucs> 

Tochc  £**  of  dM  LAP.  55  dc*  >5  «»-"• 

Th.it  is  S  E  b)  8  fere. 

And  for  the  Diftancc  A I., 

ASls^to  the* Difference*  of  L!&  ?  fclA* 

S°ioRSlbice  upon  the  |W  A  I,  54°°  ^agucs,  54 

Ho,  <o  worAd  Traverfe,  t,  Hf  Tablc/o//o,»S, 

Trigonometrical  Calculation. 

,  nf  North  Latitude,  and  counting  her  to 

Leagues.  |  Points.  | 

„  .  ~Te  m 

South  Eaft  by  South  .  11 

South  South  Weft  jS  VII 

;i  ill 

Wdt  North  Weft  lH  III 

South  Eaft  fa  Smith  u 

South  South  Weft  J2  m 

South  Weft  by  South  ,g  VI 

Weft  South  Weft  ,g  VI 

Eaft  South  Eaft  *— —  —  t 

Aml  ,t  is  required  to  find  the  Latitude  the  Ship  it  >»,  ami  »,c  Departure 
pom  the  Meridian,  or  Difference  of  Longttude. 

,  11  1,  t  li.  nnrl  divided  it  into  Seven  Columns,  as  in  the 

HAving  prepared  a  bl ail  ■ «  ^ai n  Column  the  ievcr.il  Comics  you 

former  Truvaft,  and  It :down 1  tn  me  ^  failed ;  in  the  Third,  the 

&^rUCif^*o  Malian-  and  in  the  Four  left,  the  £«%/*, 

Northing, ,  and  Southing,  as  you  fee  here  done.  _ _ _ 


S  E  /»y  S  16  JU 

SSW  M  H 

E  by  N  18  VII  03.' 

N  to  E1,  Eaft  *6  I*  M- 

N  N  w ;  W  I?  HI  *3 

WNW  18  VI  06. 

SEbyS  18  HI 

SSW  15  If, 

SWtoS  II  III 

WSW  Is  VI 

ESE  *8  Vl 

Summsofthe  rourlaft  Col.  __3^ 

Subtract 

Rem.  Difference  of  Latitude. _ 


Leagues. 1 

Points.  | 

1 6 

III 

1% 

11 

iS 

VII 

16 

i; 

15 

n; 

18 

VI 

iH 

in 

15 

u 

n 

m 

i« 

VI 

18 

VI 

South. 

Eaft.  Welt. 

15.50 

08.89 1 

12.01 

I 

17.65 

04.64 

07.07 

16.65 

14.97 

10.00 

15.86 

05-74 

09.98 

06.67  j 

06.89 

16.63  j 

06.89 

16.65  j 

L  77-9° 

57-Bi  57-71  ! 

3894 

57-7*  : 

1  58.96 

00.10  Dcpajrt. 

Nf\\:  <P  LAIN  s FILING. _ 

-~7  ”77  ,  fhll,  orenared,  you  mull  have  rccourlc  to  the  following  Traverfe 

Your  7^ :  I  *»"R, t  us  P  eparc  >7^  ^  S£  ^  that  is  m  Points  from  the 

Jablc,  and  L  g  -•  >  wcrc  .  ii0ok  for  ;  Points  in  the  Head  of  the 

Meridian,  and  the  E  .  8  •  ‘  fliaB  find  i  5.  ;o  Lcaguos  for  the  Southing,  and 

Tablet  and  undet  i  ,  .  g<  >  y  ^  under  the  South  and  Eafi  Columns,  for 
0S.S9  Issues  lor  the  Eaftwg  N ^hd^uft  doc  with  a,i\hc  reft  of  the 

tlut  foe  Cour  e  w  j s  Sou ^  N  to  E,  half  a  Point  Easterly  ;  that  is, 

C?4lU'(CS-  ^  ll  1  t om  the  •  find  .  1  Point  in  the  Head  of  the  Table,  and 

1  loinc  and  a  ha  j  n  tQ  thc  i^ic-hand,  and  againft  it  you  fliall  find  15.51 

1 8  Leagues  in  «  / .  j  cl„ucs  for  thc  Eafiing ;  which  let  ill  thc  North  and 

Eafi  Columns, dc  Meridian ,  you  niuft  then  find  the  Number 

Numhcrof  Points  be  above  I  ^ V^Xand  the  affiance  Sailed  in  thc  fiift  or  laft 
ot  1  oints  m  th  J  *  comnion  Meeting  you  (hall  find  the  Eaftit)g,Wefl- 

Column  ot  thc  TM,  and  m  Courle.  which  is  WNW; 

St^VlPohns  fionfthcMr^u;  find  6  Points  in  the  Foot  of  the  7b«£„and  18 
.r  i  . 5  Sided  in  theiirft  or  I.rli  Column,  .and  in  thc  Angle  of  Meeting  you 
ftdl  inve  0^9  l  eagues  for  your  Northing,  and  16.63  Leagues  for  your  Wing ; 
which  ict  down  in  the  AW/and  JVrJt  Columns.  And  when  you  have  thus  done 
which  let  uown  niftances,  add  up  every  Column  fevcrairy,  and  iubtraft 

7 fiom  ’the  Greater,  Id  the  Remainder  {hall  give  you 
e  dil lerence  of  1  atitnde,  in  this  Examfl r,  38.96  Leagues ;  And  the  Leffer 
or^ "»e  '  litoraftcd  from  die  Greater,  fliall  give  you  the  Departure,  which  is  only 
,  ,i  f  nf  1  1  cacuc  *  which  (hews  thc  Courle  to  be  South  00.10  Parts  of  a 
UmeFMy.  '  And  let  dieie  two  RxdntU,  fuffice  for  Traveling  both  by  Vrotraili- 
cn,  Calculation ,  and  by  thc  Traverfe  Table  following. 


TRAVERSE  TABLE, 


Every  Point,  Half  Point,  and  Quarter  Point, 


OFT  H  E 


COMPASS 


giving 


The  Difference  of  Longitude,  and  Departure  from  the  Meridian  in 
Leagues  or  Miles,  and  Hundred  Parts  of  the  lame, 
without  Trigonometrical  Calculation . 


1  i  i  i 


The 


6  l’oints  i  <}iiar. 
70  Deg.  1  M. ' 


'j  leagues  or 
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Book  Vih 


O  T  II  E  II 

NAUTICAL  QU  E S  T I  O N  S, 

Performed  by  Trotrdiion  and  Cdculatton,  either  by  the  rubles  of 
Sims ,  Tangents,  and  Logarithms ,  or  by  the  Proportional  Scales . 

O  U  F  S  T.  I.  There  are' two  Ships  that  fet  Sail  frotrt  the  Tort  A,  the  one  Jails  diretlly 
North,  2941  Leagues,  to  C  ;  the  other  diretlly  Last,  ;  3.26  B  :  / 

how  the  two  Ships  bear  one  from  the  other ,  W  alfo  bow  far  they  are  ajunder  . 


By  Trot  rat  lion. 


DRaw  a  Right  Line,  A  B,  and  upon  A  crc&  the  Perpendicular  A  C;  I.ct  A  fepre* 
Lent  the  Port  from  whence  the  Ships  fet  Sail ■;  then  ( becaufo  the  Firft  Ship  tai¬ 
led  19.41  Leagues  North)  take  from  any  Scale  of  Equal  Parts  19.41  Leagues,  and 
let  them  from  A  to  C ;  fo  (hall  C  be  the  place  of  the  Pirft  Ship.  Now,  (becaule  the 
other  Ship  failed  dirc&ly  Eaft,  which  is  one  Quarter  ot  the  Com  pa  s  diftant  Irom 
the  North,)  therefore  the  Angle  at  A  muft  be  a  Right  Angle:  And  became  the  le- 
cond  Ship  (ailed  Eaft  35.16  Leagues,  take  55.16  Leagues  horn  the  lame  Line  01 
Equal  Parts,  and  let  then\  upon  the  Line  A  B,  from  A  unto  B  ;  10  (hall  B  be  the 
Place  of  the  fecond  Ship. 

Now  to  know  how  thele  two  Ships  bear  one  from  another,  draw  the  lane  C  B, 
and  meafiirc  the  Quantity  of  the  Angle  at  B,  which  you  (hall  find  to  be  55  deg. 
45  min.  which  is  5  Points  from  the  Weft,  Northerly,  that  is,  the  N.  W.  by  W.  Point 
of  the  Compals ;  and  ft)  doth  the  lecond  Ship  B,  bear  from  the  firft  Ship  C. 

Again,  Find  the  Quantity  of  die  Anglo  at  C,  which  you  Khali  find  to  be  56  deg. 
15  min.  which  is  f  Points  from  the  South,  Eafterly ;  that  is,  the  S.  E.  by  E.  Point  ot 

the  Compals  and  lo  do  the  two  Ships  bear  one.  from  the  other. - Then  from  the 

Diftancc  that  the  two  Ships  are  from  each  other,  take  in  your  Compares  the  Di- 
ftance  between  B  and  C,  which  mcafiirc  upon  your  Scale  of  Equal  Parts,  and  you 
will  Kind  it  to  contain  40  Leagues  j  and  lb  far  alimder  are  the  two  Ships  B  and  C. 

By  Calculation. 

The  Bearing  of  the  Ships  one  from  the  other  is  found  by  the  IV.  Cafe  of  Right- 
angled  Vlain  Triangles ,  by  this  Analogy. 

As  the  Diftancc  that  the  firft  Ship  failed,  1941  Leagues, 

Is  to  the  Diftancethat  the  lecond  Ship  foiled,  55.1 6  Leagues ; 

So  is  the  Radi/ts , 

To  the  Tangent  of  the  Angle  that  the  firft  Ship  bears  from  the  lecond,  56  deg. 
15  min.  or  S.  E.  by  E.  The  Complement  whereof,  55  deg.  45  min.  or  N.  W. 
by  W.  is  the  Bearing  of  the  fecond  Ship  from  the  lirft. 

The  Diftancc  of  the  Ships  from  each  other,  is  found  by  the  VI.  Cafe ,  by  this 
Analogy. 

As  the  Sine  of  the  Bearing  of  the  firft  Ship,  55  deg.  45  min.  or  N.  W.  by  W. 

Is  to  the  Diftancc  that  the  fecond  Ship  foiled  ; 

So  is  the  Radius,  90  deg. 

.  To  the  Diftancc  of  the  two  Ships. 

II.  A  Ship  at  A  difeovers  an  Ifland  at  C,  lying  from  her  diretlly  Eaft  \  but  (he  fails  from 
A  towards  B  55.26  Leagues  diretlly  South  »  but  her  Compafs  coming  lo  forne  Mif chance, 
that  ufe  cannot  be  made  of  it,  fhe  again  at  B  difeovers  the  fame  Ifland,  and  (ails  upon 
an  unknown  Point  of  the  Compafs  diretlly  upon  the  Ifland,  and  touches  upon  it,  having 
failed  40.00  Leagues. — 1  demand  upon  what  Point  of  the  Compafs  the  Ship  failed  from  B 
to  C,  and  alfo  how  far  oft  the  Ifland  was  from  A,  where  it  was  firft  difeovered. 

By  Protrstlim. 

DRaw  a  Line  C  A,  rcprclcnting  a  Line  of  Eaft  and  Weft,  and  upon  A  crcd  a 
Perpendicular  A  B,and  from  A  to  B  let  off  40.00  Leagues,  the  Diftancc  that 

the 
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The  Stop  failed  frhm  A  to  B.  Then  takeout  of  your  Scale  of  Equal  Parts  40.00 
I  eacucs,  the  Diftancc  that  the  Ship  failed  from  B  to  the  Ifland  ;  and  letting  one 
Piot  of  th '  Compares  in  B.with  the  other  deferibe  an  oblciire  Arch  of  a  Circle  m  m , 
eroding  the  Eaft  and  Weft  Line  in  C  ;  lo  is  C  the  Place  of  the  Ifland. 

Now  firft,  to  find  upon  what  Point  of  the  Compafs  the  Ship  foiled  from  B  to  the 
Blind  you  muft  find  the  Quantity  of  the  Angle  at  B,  and  you  fliall  find  it  to  con¬ 
tain  25  deg.  4s  min.  or  the  N.  E.  by  U.  and  upon  that  Point  did  the  Ship  foil  from 
«  toti*c  Bland  at  C—  Then,  to  know  how  for  the  Ifland  C  was  from  A,  where  it 
was  firft  difeovered,  take  in  your  Compafles  the  length  of  the  Line  A  C,  and  mea* 
liircit  upon  your  Scale  ;  lb  fliall  you  find  that  to  contain  14  Cent,  or  *  Leagues ;  and 
lo  far  diftant  was  the  Ifland  from  A. 

By  Calculation. 

'flic  Point  of  the  Compafs  that  the  Ship  failed  upon  from  B  to  C,  may  be  found 
by  the  V.  Cafe  of  Right-angled  Plain 'Triangles,  by  this  Analog)'. 

As  the  Diftancc  which  the  Ship  failed  from  B  to  C,  40.00  Leagues, 

Is  to  the  Radius  \ 

So  is  the  Diftancc  failed  between  A  and  B,  55.26  Leagues, 

To  the  Co-fine  of  the  Point  that  the  Ship  (ailed  upon  from  B  to  C,  56  d.  1 5  m. 
The  Diftancc  that  the  Ship  was  from  the  Ifland,  when  firft  difeovered,  may  be 
found  by  the  VII.  Cafe  of  Right-angled  Plain  Triangles,  by  the  following  Analogy. 

(1 )  As  the  Diftancc  that  the  Ship  foiled  from  B  to  C,  40.00  Leagues, 

Is  to  the  Radius  ; 

So  is  the  Diftancc  that  the  Ship  foiled  from  A  to  B,  55.26  Leagues, 

To  the  Bearing  of  the  Ifland  from  B,  55  d,  45  m. 

(2.)  As  the  Radius, 

Is  to  the  Diftancc  that  the  Ship  foiled  from  C  to  B,  40.00  leagues ; 

So  is  the  Sine  of  the  Rumb  that  the  Ship  foiled  upon  from  B  to  C,  35  d.  45  m. 

To  the  Diftancc  of  the  Ifland  from  A,  29-4*  Leagues. 

HI  There  are  two  Ports  at  A  and  B,  which  are  diftant  55.26  Leagues,  and  lie  diretlly 
North  and  South  of  each  other ;  from  whence  two  Ships  fet  fail ,  both  for  the  Port  C  : 
The  Ship  at  B  fails  away  upon  a  South-Weft  by  South  Point,  and  the  Ship  at  A  fails  di¬ 
retlly  l Left- - I  demand,  how  many  Leagues  either  of  the  Ships  had  failed  when  they 

met  at  the  Port  C,  and  alfo  how  the  Port  C  did  bear  from  that  at  B. 

By  Vrotrallion. 

DRaw  a  Right  Line,  A  B,  and  upon  it  let  off  55.26  Leagues.  Now  becaule  the 
Ship  at  B  floored  a  South-Well  by  South  Courfe,  which  is  three  Points  from 
the  South  Wefkcrly,  therefore  upon  the  Point  B  protradl  an  Angle  of  53  deg.  45;  min. 

and  draw  the  Line  B  C - Then,  becaule  the  Ship  at  A  lteered  a  Wefterly  Courfe, 

which  is  a  Quarter  from  the  North,  upon  the  Point  A  protradt  an  Angle  of  90  deg. 

and  draw  the  Line  A  C,  cutting  the  former  Line  B  C  in  C.. - Now  to  know  how 

many  Leagues  each  Ship  failed,  take  in  your  Compafles  the  Length  of  the  Line  B  C, 
and  mcafiiring  it  upon  your  Scale,  you  fliall  find  it  to  contain  40.00  Leagues  ;  and 
lo  many  did  the  Ship  that  came  from  B  foil.  Alfo  take  the  Length  of  the  Line  A  C 
in  your  Compafles,  and  mcaluring  that  upon  your  Scale,  it  will  be  found  to  contain 
22.22  Leagues ;  and  fo  much  did  the  Ship  that  came  from  A  foil.  Now  to  know 
how  the  Port  at  Cdid  bear  from  that  at  B,  find  the  Quantity  of  the  Angle  at  C, 
which  you  (hall  find  to  be  56  deg.  15  min.  that  is,  Five  Points  from  the  Eaft  Nor¬ 
therly,  namely,  N.  E.  by  N.  and  lo  did  the  Port  C  bear  from  B. 

By  Calculation. 

The  finding  of  the  Diftancc  that  each  Ship  foiled,  may  be  done  by  the  I.  and  II.  Ca¬ 
fes  of  Right-angled  Plain  Triangles,  by  this  Analogy  : 

As  the  Diftancc  of  the  two  Ports,  A  and  B,  55.26  Leagues,  / 

Is  to  the  Bearing  of  the  Port  C  from  B,  56  deg.  if  min. 

So  is  the  Sine  of  the  Rumb  that  the  Ship  failed  upon  from  B  to  C,  55  deg.  45  mm. 

To  the  Diftancc  that  the  Ship  failed  from  A  to  C,  22.2  2  Leagues. 

And  io  is  the  Radius, 

To  the  Number  of  Leagues  that  the  Ship  failed  from  B  to  C,  40.00  Leagues. 
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IV  A  Ship  at  C  difcovers  a  Point  of  Land  at  A,  bearing  from  her  S.S.E.  but  (he  fhapes 
'  'r  cur/c  E.  h  S.  and  fails  av>ay  40.00  Leagues  to  B,  and  at  B  Jhe  d if  covers  the  fame 

Yrimt  of  Land  bearing  from  her  IV.  S.  IV. - I  demand  how  far  the  Ship  was  from 

Land,  being  at  C  anf  B. 

I3y  Tfrotrattion. 

DRaw  .1  Line  C  B,  containing  40  Leagues,  and  upon  C  protrad  an  Angle  of 
<6  dep.  i  5  min.  or  Five  Points,  which  is  the  Difference  the  Point  of  Land  did 
1  Crnm  rho  shin  being  at  C,  and  the  Point  upon  which  fhc  failed  from  C  to  B; 

and  draw  a  Ri?ht  Line  C  A. - -  Then  upon  the  Point  B  protrad  an  Angle  of 

2  -»  d'*g  1  <  min.  which  is  the  Difference  of  the  Ship’s  Bearing  from  C  and  A,  fhe  be¬ 
ing  at  B,  namely,  VV.  S.  W.  and  draw  the  Line  B  A,  cutting  the  Line  C  A,  before 

l,rNow  to  find  how  far  the  Ship  was  from  Land  being  at  C,  nleafurc  the  Line  C  A 
upon  your  Scale  of  Equal  Parts,  and  you  Hull  find  it  to  contain  11.12  Leagues  i  and 
fo  far  was  the  Ship  from  the  Land  when  flie  was  at  C.  Alfo  ineafure  the  Length  of 
the  Line  B  A,  and  you  (hall  find  that  to  contain  3;.!*  Leagues;  and  lo  far  from 
Land  was  the  Ship  being  at  B. 

By  Calculation. 

To  find  thefe  Diftances,  you  may  'do  it  by  the  III.  Cafe  of  Right-angled  Triangle iy 
by  this  Analogy. 

As  the  Radius , 

Is  to  the  Diftance  tlfat  the  Ship  failed  from  C  to  B,  40.00  Leagues ; 

So  is  the  Bearing  of  the  Ship,  being  it  C,  56  d.  15  m. 

To  her  Difiance  from  Land,  being  at  B,  3  5.16  Leagues.  Or, 

The  Bearing  of  the  Ship,  fhe  being  at  B,  33  d.  45  m. 

To  her  Diftance  from  Land  at  C,  21.11  Leagues. 


V.  A  Ship  being  at  A,  difeovers  two  other  Ships  at  C  and  B*  the  Ship  at  C  bears  from 
her  diretilf  Eaft,  and  the  other  Ship  at  B  bears  from  her  direillj  South  :  The  Ship  at  A 
fails  dtretlly  South,  12.11  Leagues  to  B,  and  being  at  B,  (leers  away  upon  an  unknown 

Courfe  to  C,  40  Leagues. -  I  demand  upon  what  Point  the  Ship  failed  from  B  to  C, 

and  alfo  how  far  C  ts  distant  from  A. 


By  Protraction. 

DRaw  a  Right  Line,  A  B,for  the  Bearing  of  the  Ship  B  from  the  Ship  A,  which 
was  dired  South :  Alfo  from  A  draw  another  Line,  A  C,  for  the  Bearing  of 
the  Ship  C  from  the  Ship  A,  which  was  diredly  Eaft.  Now.becaufc  between  the 
South  and  the  Eaft  is  90  deg.  or  one  Quarter  of  the  Com pafs,  therefore  upon  the 
Point  A  protrad  an  Angle  of  90  deg.  drawing  the  Lines  A  C  and  A  B  at  Right 
Angles.  This  done,  take  33.26  Leagues  out  of  your  Scale  of  Equal  Parts,  which  is 
the  Dittancc  that  the  Ship  failed  South  from  A  to  B.  Then  take  from  the  fame  Scale 
40  Leagues,  which  is  the  Diftance  that  the  Ship  failed  from  B  to  C  upon  an  un¬ 
known  Point ;  and  with  this  Diftance,  letting  one  Loot  of  the  Compares  in  B,  with 
the  other  deferibe  an  obfcurc  Arch  of  a  Circle,  m  rn,  cutting  the  Line  A  C  in  the 

Point  C,  and  draw  the  Line  C  B. - Now  to  find  upon  what  Point  of  the  Com- 

pafs  the  Ship  failed  from  B  to  C,  find  the  Quantity  of  the  Angte  at  B,  which  you 
{hall  find  to  contain  33  deg.  45  min.  that  is  three  Points  from  the  North  Eafterly, 

namely,  N.  E.  by  N.  and  upon  that  Point  did  the  Ship  fail  from  B  to  C. - - Then 

to  find  how  far  C  is  diftant  from  A,  take  the  Line  C  A  in  your  Compaffes,  and 
measuring  it  upon  your  Scale,  you  fhall  find  it  to  contain  22.12  Leagues  i  and  fo 
far  is  C  diftant  from  A. 

By  Calculation. 

The  Point  upon  which  the  Ship  failed  from  B  to  C,  may  be  found  by  the  III.  Cafe 
of  Right-angled  Triangles ,  by  this  Analogy. 

As  the  Diftance  that  the  Ship  failed  from  B  to  C,  40x0  Leagues, 

Is  to  the  Radius ; 

So  is  the  Diftance  that  the  Ship  failed  from  A  to  B,  11.21  Leagues, 

To  the  Co-fine  of  the  Rumb  from  the  Meridian ,  33  deg.  26  min. 
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Then  for  the  Dijiance  of  C  from  A. 

ro  .he  pittance  that  the  Ship  (ailed  from  B  to  C,  40. co  Leagued ; 

Soi  the  Kami  from  die  Maul,  an  that  the  Ship  Tailed  upon  from  BcoC,  ;3  d.45  m. 
To  the  Pittance  of  C  A,  12.21  Leagues. 

VI  Two  Hand,  at  A  and  C  are  , l, [covered  by  a  Ship  at  B ;  the  IJland  Mean  from  the 
C/L  at  B  N  N  IV.  and  the  rjland at  C  bear,  N.  by  E.  from  B:  The  Ship  bang  at  B 
ra  h  away  N  N  IV.  to  the  IJland  A,  and  hwvmg  failed  33.16  Leagues,  touAoe,  upon  the 
mini  2d  being  (here,  finds  that  the  IJland  C  bear,  from  the  Wand  A.  K.  N.  E.  I 
dim  ,’nl  bow  far  the  Ship  ai  B  woe  from  the  IJland  C,  and  alfo  bow  far  the  two 
J (lands  were  af under. 

By  Protraction. 

DR  iw  a  Line  A  B,  and  upon  it  let  33.1 6  Leagues,  which  is  the  Diftance  ^at 
the  Shin  failed  from  B  to  the  Ifland  at  A.  And  becau  e  the  Bland  A  did  bear 
n  N  N  W  and  the  Bland  at  C,  N  by  E,  which  are  three  Points,  or  33  deg. 
I,0m  •  Isfi-r  uooii  the  Point  B  protrad:  an  Angle  of  3  3  deg.  45  min.  and  draw 
1?  Tine  B  C  ’  T^en  beeaufe  the  Ifland  at  C  bears  from  the  Bland  at  A,  E  N  E, 
whichis  eight  Points," or  90  deg.  from  N  N  W.  upon  the  Point  A  protrad  an  Angle 
r  ind  draw  the  Line  A  C,  cutting  the  Line  B  C  in  C. 

ot  ‘  f1'  j-  1  ti.„  piftance  of  the  Ship  being  at  B  from  the  Ifland  C,  take  the  Line 

r  «°in  vo^Compalfo!  and  applying it  to  your  Scale,  you  (hall  find  it  to  contain 
c  on  t  eaeuess  anil  fo  far  was  the  Ship  at  B  from  the  Ifland  at  C.  And  to  find  the 
Sttancc  oT  thc  Wands  one  from  the  other,  take  C  A  in  your  Compaffes,  and  mea- 
ft  clt  upon  your  Scale,  you  (hall  find  it  to  contain  11.21  Leagues;  andlofardi- 

ftint  were  the  Wands  one  from  the  other. 

By  Calculation. 

The  Diftance  from  A  to  C  may  be  found  by  the  I  .Cafe  of  Right-angled  Plain  Tri- 
angles ,  by  this  Analogy. 

As  the  Co  fine  of  the  Rumb  that  the  Ship  failed  upon  from  B  to  A,  56  d.  15  m. 

Is  to  the  Diftance  that  the  Ship  failed  from  B  to  A,  33.26  Leagues  i 

^To^he^Diftancc  of  the  Ship  at  B,  from  the  Ifland  at  C,  40.00  Leagues. 

Then  for  the  Diftance  of  the  two  Blands,  by  the  IV.  Cafe,  fay, 

As  the  Radius , 

Is  to  the  Diftance  C  B,  40  00  Leagues  ;  .  .  .  .  Tn  .  t  n 

So  is  the  Sine  of  the  Difference  between  the  Bearing  of  the  two  Blands  from  B, 

2  2  d.  45  m.  . 

the  Diftance  of  the  two  Blands  C  and  A,  11.21  Leagues, 

VII  Two  Ships  fet  out  from  one  and  the  fame  Port ,  A  ;  the  Ship  C  fails JJ.i 6  Leagues 
diredly  Eaft,  and  the  Ship  B  fails  away  11.11  Leagues,  dircttlj  South.  When  they  have 
thus  failed ,  /  demand  bow  far  the  two  Ships  are  from  each  other. 

By  Protraction. 

DRaw  a  Right  Line  A  B,  and  fet  off  upon  it  33.26  Leagues,  the  Diftance  that 
the  Ship  fitted  from  A  to  B  South.  Tlien,  beeaufe  the  other  Ship  filled  d 
redly  Eaft,  which  is  90  deg  from  the  South,  upon  the  Point  A  cred  the  Perpendicu 
lar  AC,  and  upon  it  let  off  12.21  Leagues,  from  A  to  C,  which  was  the  Diftance 
the  other  Ship  failed  Eaft.  Then  draw  the  Line  C  B,  which  being  taken  in  your 
Compaffes,  and  meafured  upon  your  Scale,  will  be  tound  to  contain  40.00  Leagues, 
and  lo  far  arc  the  two  Ships  from  each  other. 

By  Calculation. 

This  Diftance  may  be  found  by  the  VI.  Cafe  of  Right-angled  Plain  Triangle t,  by  this 
Analogy. 

(1.)  As  the  Diftance  that  the  Ship  failed  from  A  to  B,  3  3.26  Leagues, 

Is  to  the  Diftance  that  the  Ship  failed  flow  A  to  C,  12.22  Leagues >  ^ 
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So  is  the  Radius, 

To  the  Tangent  of  the  Angle  at  B,  33  deg.  45. nm 
(2.)  As  the  Sine  of  the  Angle  at  B,  33  deg.  45  min¬ 
is  to  the  Diftance  C  A,  12.22  Leagues, 

So  is  the  Radius, 

To  the  Diftance  C  B,  40.00  Leagues. 

VIII.  Two  Ships  fet  Jail  from  the  Tort  at  K ;  the  one  fails  3.77  Leagues  upon  the  S.  W. 
Toint  towards  M,  the  other  fails  8.00  Leagues  upon  the  Weft  Point  towards  L.— 

I  demand  how  many  Leagues  the  Ships  at  M  and  L  are  afunder :  and  alfo  how  the 
Ship  at  M  hears  from  the  Port  K,  and  the  other  Ship  at  L. 

By  TrotraBion. 

DRaw  a  Right-Line  K  L,  and  by  help  of  your  Scale  let  off  upon  it  8  Leagues, 
the  Diftance  that  the  Ship  failed  from  K.  to  L  upon  the  IVeft -Point :  Then 
becaufe  the  other  Ship  failed  2.77  Leagues  from  K.  towards  M,  upon  the  S.W.  Point, 
which  is 45  deg.  or  4  Points  from  the  Weft  :  therefore  upon  the  Point  K,  Protract 
an  Angle  of  45  deg.  and  draw  the  Line  K.  M,  letting  off  upon  it  from  K  to  M  5.77 
Leagues,  the  Diftance  that  the  Ship  failed  from  K  toM,  and  draw  the  Line  M  L. 

Now  to  know,  firft,  how  far  diftant  the  Ships  at  M  and  L  arc  from  each  other, 
take  in  your  Compares  the  length  of  the  Line  ML;  which  apply  to  your  Scale,  and 
you  fhall  find  it  to  contain  5 .98  Leagues.—  And,  Secondly,  to  find  how  the  Ship  at 
M  bears  from  the  Port  K,  and  the  other  Ship  at  L,  you  mult  find  the  quantity  of 
the  Angle  at  M,  which  you  will  find  to  be  108  deg.  28  min.  that  is  Nine  Points  and 
a  half  and  1  deg.  35  min.  Now,  becaufe  the  Courfe  from  K.  to  M  was  S.  W.  there¬ 
fore  the  Ship  at  M  bears  from  the  Port  K  North-eaft.  And  feeing  that  the  Angle  at  M, 
is  108  deg.  28  min.  or  9  Points  and  a  half,  and  1  deg.  55  min.  therefore  To  many 
Points  counted  from  the  N  E  Point,  is  the  Bearing  of  the  Ship  at  M,  from  that  at  L ; 
which  will  be  W  N  W,  half  a  Point  and  1  deg.  35  min.  Wefierly. 

By  Calculation. 

As  the  Summ  of  Leagues  that  both  Ships  have  failed,  1 1.77 
Is  to  the  Difference  of  their  Leagues  failed,  4.23 
So  is  the  Tangent  of  half  the  Summ  of  the  Angles  at  M  and  L,  6 7  deg.  30  min. 
To  the  Tangent  of  40  deg.  30  min. 

Which  added  to  67  deg.  30  min.  gives  108  deg.  28  min.  for  the  Angle  at  M;  and 
fiibtra<fted  from  67  deg.  30  min.  leaves  26  deg.  32  min.  for  the  Angle  at  L. 

And  to  find  how  far  the  two  Ships  arc  Diftant. 

As  the  Sine  of  the  Angle  at  L,  26  deg.  32  min. 

Is  to  the  Leagues  the  firft  Ship  failed  K.  M,  3.77 
So  is  the  Sine  of  the  Courfe  fhe  fleered  45  deg. 

To  5.96  Leagues. 

Which  is  the  Diftance  of  the  Ship  M  from  the  Ship  L. 


IX.  There  are  three  Ships,  K,  L,  and  M:  the  Ship  K.  is  diftant  from  the  Ship  L  8.00 
Leagues \  the  Ship  at  L  is  dijlant  from  that  at  M  5.96  Leagues ;  and  the  Ship  at 
M  is  dijlant  from  that  dt  K  3.77  Leagues  \  and  they  lie  direBly  North  and  South.— 
I  demand  how  the  Ship  at  M  hears  to  that  at  L,  and  Imv  that  at  L  hears  to  that  at  K. 


By  VrotraBion. 

DRaw  a  Right  Line,  and  out  of  your  Scale  take  8.00  Leagues,  and  fet  them 
thereon  from  K  to  L,  for  the  diftance  of  the  Ships  at  K.  and  L.  Then  take 
3.77  Leagues,  the  diftance  of  the  Ship’s  K  and  M,  out  of  your  Scale  ;  and  fetting 
one  Foot  of  the  Compares  in  K.,  with  the  other  deferibe  theobfeure  Arch  of  a  Cir¬ 
cle  0  0.  Again,  take  5.96  Leagues  from  your  Scale,  which  is  the  diftance  that  the 
Ship  L  was  from  the  Ship  M  ;  and  fetting  one  Foot  of  the  Compaffes  in  L,  with  the 
other  dclcribc  the  obfeure  Arch  of  a  Circle  n  n,  crofting  the  former  Arch  in  the 
Point  M:  Then  draw  the  Lines  MK  and  ML;  fo  have  you  their  true  Pofi* 
tions. 


Now 


651 


PartH.  <PLA1T<L  SAILnUL _ 

“nTTm  find  their  Baring  one  from  another ;  forafimich  as  the  Ships  M  and  X 
.lid  lie  North  and  South  of  each  other,  find  thcfiantny  of  the  Angle  at  M,  winch 
f'ol  ic *  »3  min.  that  is  nine  Points  and  a  half,  and  .  deg  ,5  mm  from  the Smh 
roHwaul,  which  will  be  the  N.  W.  Point :  and  fo  doth  the  Ship  M  bear  horn  that 
Sit  And  for  the  Bearing  of  that  at  K  from  that  at  Llmd  the  quantity  ot  the 
Angie  at  L,  it  will  be  found  as  before  W  N  W,  halt  a  Point,  and  1  deg.  35  min. 

"  tIw  Bearings  of  the  Ships  from  each  other  may  be  found  by  the  Fifth  Cafe  of 
Oblique-angled  plain  Triangles,  by  the  Analogic  in  that  Cale  fet  down. 


Problems  of  Sailing  by  the  Plain  Sea-Chart,  both  by 
Trigonometrical  Calculation,  and  wrought  upon  the 
Chart  it  Jclf. 

A  Men?  Sea-men  there  ore  Three  principal  way,  of  Sailing  mc(l  <»  Ufe  and  Pra&ice  : 

Two  whereof  arc  Rcftilinoal,  performed  by  Right-lanes;  the  Third u  Spherical  or 
Circular,  performed  by  Arches  ./'great  Circles  of  tk r Sphere. 

Of  the  Two  fir (l,  the  one  is  c ailed  Plain  Sailing,  or  Sailing  by  the  V lain  Sea-Chart. 

The  Other  is  called  Mercator’*  Sailing;  or  Sailing  Mercator  /  Chart.  ,  . 

Thole  two  Charts  are  hot b  of  them  compojed  of  Right  Lines,  yet  differ  both  tn  their 
Conftruaion  and  Ulc,  tbcugh  not  (Jo  much  in  their  Ule,  *r  in  their  Making  or  Coil- 

ft7fc  Plain  Sea-Chart  etmMitb  of  Meridians  and  Parallels,  which  arc  drawn  in  all  parti 
ttjual  front  the  /Equinoctial  toward,  ether  of  the  Poles;  which  u  trromow,  a,  hereafter 

^McrctmrTcil.lrt.f  «r  rather  Mr.  Wright’/  Chart  )  hath  the  Degree,  of  Longitude  in 
,v,n  Parallel  of  Latitude  cral  to  tbofe  in, he  Aquinorh.il,  as  the  Plain-Chart  hath : 

M  the  Degree ,  of  Latitude  do  increaft  more  and  more  (  at  they  grow  nearer  the  Poles ) 
m  fuch  a  Proportion  as  every  Parallel  ot  Loijgitudc  doth  decreafe. 

The  way  of  Sailing  by  the  Plain  Sea'Chart  is  much  in  ufc,  nay  too  much,  considering 
the  Errors  that  it  le'ads  Sea-men  into  ;  though  they  are  not  Jo  eafily  difeovered  tn  fhort  as 
lone  Voyages,  nor  tn  Places  near  the  /Lquinoaial  as  tbofe  nearer  the  Poles.  M,  /(^ 
pofe,  if  is  more  ufed  for  the  eafe  there  is  in  Proving  of  this  Chart,  than  tn  that  of  Mer¬ 
cator  ;  otherwife  I  know  not  why  that  Jhould  he  fo  as  it  is  embraced  and  the  other  ( I 
mean  that  of  Mercator’* )  fo  much  negleBed  ;  which  comes. fo  near  to  the  Spherical  way  of 
Sailing,  that  there  w  an  tnfenfhle  difference  between  them.  But  I  fhall  compare  them  toge¬ 
ther,  fo  that  the  ingenious  Sea  man  may  fee  their  Difference,  and  thereby  abandon  Error, 
and  embrace  the  Truth.  For  in  the  following  Problems  I  ball  perform  the  fame  thing  by 
both  Charts,  by  which  the  Errors  may  more  palpably  be  difeovered.  And  I  (hall  fhew  bow 
the  Dotlrine  of  Plain  Triangles  may  be  made  applicable  to  the  Solution  of  the  following 
Nautical  Problems. 

The  Mailing  of  the  Plain  Sea-Chart. 

A  Sea-Chart  may  he  made  cither  general,  or  particular.  A general  Sea-Chart  is  that  Fig.  V. 

whole  Degrees  of  Latitude  proceed  from  the  JF.quinoBial  to  either  l  ole,  which 
in  the  common  Sea-Chart  may  be  done  ;  but  it  will  be  egregioufly  faNe, as  the  peg^s 
of  Latitude  grow  nearer  the  Tele,  as  l  have  already  declared.—  A  Tarticular  Sea- 
Chart  is  fuch  a  one  as  is  made  properly  for  one  particular  Navigation  :  as  it  your  Whole 
Navigation  were  not  to  exceed  the  Latitudes  or  48  and  do  deg.  of  Latitude,  and  not  to 
differ  in  Longitude  above  8  degrees.  A  „  r  . 

Now  to  projeB  or  make  fuch  a  Chart ;  Firft,  Draw  a  Right-Line  A  B,  reprefentmg 
the  Meridian,  and  crolsitat  right- Angles  in  the  Point  A  with  another  Right-line 
A  D,  reprclenting  the  Parallel  of  your  leaft  Latitude ,  namely,  of  48  deg.  Secondly, 

Comidcr  what  diftance  you  will  have  your  Parallels  ot  Longitude  and  Latitude  to  be, 

( for  in  thisC/jurt  they  arc  both  equal,)  whether  i  ,2 ,  ?,  or  4  Inches,  (for  the  larger  die 
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betcer. )  But  in  this  Example  I  have  made  them  ouely  hfllf  an  inch.  I  take  there* 
fore  half  at)  Inch  out  of  an  exa&  Scale ,  aiul  run  it  upon  the  Meridian- Ln:e  A 
from  A  to  49,  from  49  to  50,  from  50  to  51,  &c.  till  1  come  to  my  greaeett  Lati- 
mile  which  is  here  fuppoietl  to  be  60  cleg.  —  Thirdly,  Run  the  lame  Diitancc  of  half 
an  Inch  from  A  towards  D,  upon  the  Line  A  D,  eight  times,  becaule  the  Difference 
of  Longitude  in  your  whole  Navigation  will  not  exceed  S  deg.  —  Fourthly,  Draw 
the  Line  CD,  parallel  to  A  13,  and  BC,  parallel  to  A  D,  and  run  the  lame  Di- 
fiances  upon  the  Line  B  C  as  are  upon  the  Line  A  D,  and  the  lame  upon  C  D  as 
are  upon  the  Line  A  B  —  Fifthly,  From  each  Degree  of  Latitude  in  the  Line  A  B, 
draw  to  the  like  Degree  of  Latitude  in  the  Line  C  D  a  Right  Line,  as  49, 49  ;  50,  50; 
5L  5i;  52,51  ;  &c'  >,ou  ^avo  drawn  <i)l  your  YaralUs  of  Latitude , —  Sixthly, 
For  your  Meridians,  they  arc  to  be  drawn  in  like  manner  as  were  the  Parallels  of  La¬ 
titude,  all  of  them  equidiftant,  and  parallel  to  your  lu  ll  Meridian  A  13,  as  the  Lines 
1, 1 ;  a,  1  i  3,  3  >  &c.  And  by  this  means  have  you  the  Meridians  and  Parallels 
drawn.  ,  .  , 

The  grand  Diviftont,  or  whole  Degrees,  being  thus  let  upon  your  Chart,  wc  now  come 
to  lub-dividc  them.  And  for  the  dividing  ot  the  Degrees  oi  thc^Lej  nine  dial  at  the 
top  and  bottom  of  your  Chart,  let  each  of  them  be  divided  into  5  or  10  parts,  ami  . 
each  of  thole  parts Tib-divided  into  5  or  10  more  lefs  parts,  according  as  quan¬ 
tity  will  permit »  for  cvcr^  one  of  them  is  liippoled  to  be  divided  into  100  or  ioco 
parts. 

For  the  dividing  of  the  Degrees  of  Latitude  ;  they  may  be  divided  as  thole  of 
Longitude  were,  into  100  parts.  But  fometimes  each  Degree  is  fubdbided  into  60 
Minutes,  or  Englifb  Miles,  or  into  10  Leagues.  —  Now  I  have  divided  i!,„  Dcg.ces  of 
Latitude  in  this  Chart  each  of  them  into  5  parts,  by  which  means  it  is  capable  of 

the  Numeration ,  either  by  Miles,  Leagues,  Centclms,  or  100  parts. - For  if  you 

count  by  60  Minutes,  or  Miles,  then  every  of  thole  Diviiions  will  be  1 2  Minutes,  or 
Miles;  if  by  20  Leagues,  then  every  Divilion  will  contain  4  Leagues;  and  if  by 
Centelins  or  100  parts,  then  every  ot  them  is  10  Centelins.  And  thus  much  com 
ccrning  the  Making  or  Projc&ing  of  this  Chart.  I  now  come  to  Ihew 

Some  ZJfes  of  the  Plain  Sea-Chart. 

PR.OB.  I.  How  to  fit  any  Place  upon  your  Chart  according  to  its  Longi¬ 
tude  and  Latitude. 

IF  the  two  Places  lie  under  one  and  the  fame  Parallel,  differing  not  at  all  in  Lati¬ 
tude,  but  oncly  in  Longitude,  then  the  Courle  leading  from  the  one  to  the  other 
is  dirc&ly  Eafi  or  Weft.  As  £  and  F  are  two  Places  lying  under  the  Parallel  of  50 
deg.  of  Latitude,  and  differ  in  Longitude  5.5  deg.  lay  a  Ruler  to  5.5  deg.  both  at  the 
top  and  bottom  of  the  Chord,  and  where  the  Ruler  croffcth  the  Parallel  of  50  deg. 
as  at  F,  there  is  your  other  Place  upon  the  Chart.  So  E  and  F  lie  in  50  deg.  of  La¬ 
titude,  and  differ  in  Longitude  5.5  deg. 

But  if  the  two  Places  to  be  fee  upon  the  Chart  differ  onely  in  Latitude,  and  lie  un¬ 
der  the  fame  Meridian  as  G  F,  then  the  Courfe  leading  from  the  one  to  the  other 
is  dirc&ly  North  or  South ,  and  the  difference  of  Latitude  of  Fand  G  is  2  deg.  G  ly¬ 
ing  in  the  Latitude  of  48  deg.  and  F  in  the  Latitude  of  50  deg. 

But  if  the  Places  to  be  let  upon  the  Chart  differ  both  in  Longitude  and  Latitude,  as 
A  and  F,  then  the  Courfe  leading  from  the  one  to  the  other  is  upon  fomo  other 
Point  of  th cCompafi,  fo  far  diftant  from  the  Meridian  as  is  the  quantity  of  the  An¬ 
gle  E  A  F  ;  which  here  is  70  deg.  1  min.  that  is,  upon  the  E  N  E  Point  2  deg. 

3 1  min.  Eafterly. 

This  Angle  may  be  found  cither  by  Protra&ion  by  your  Line  of  Chords,  or  ic 
may  be  protra&cd  by  a  Protracting  Quadrant,  fuch  as  is  in  Fig,  VI.  which  in  all  thde 
Operations  upon  the  Chart  is  beft,  for  that  it  avoids  the  drawing  of  Arches  of  Cir¬ 
cles  upon  your  Chart  or  Blank.  So  then  if  you  were  to  Protrad  the  Angle  E  A  F  by 
your  Frctratting  Quadrant,  lay  the  Centre  A  of  your  Quadrant  upon  the  Point  A  in 
your  Chart,  and  the  Meridian-Line  of  the  Quadrant  A  B  upon  the  Meridian-Line  of 
your  Chart ;  then  will  the  Line  A  C  of  the  Quadrant  He  upon  the  Parallel  A  D  of 
your  Chart :  and  the  Angle  that  you  are  to  Protraft  being  70  deg.  1  min.  by  the 

edge 
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7.  oTvour  Quadrant  make  a  final  1  Mark  or  Prick  with  your  Needle,  and  from  A 
rhroueh  that  Point  draw  a  Right-Lino,  which  will  be  the  Line  A  F. 

And  in  the  lame  manner  as  you  fet  any  Place  upon  your  Chart,  you  may  find  ip 
what  Latitudes  and  Difference  6f  Longitude  any  Places  already  fet  upon  your  Chart 

are  in. 

11  Any  Places  being  fit  upon  the  Chart,  to  find  in  what  Latitudes  they  arc , 

J  ancl  alfio  how  they  differ  in  Longitude.  * 

L1*T  the  Points  O  and  R  upon  the  Chart  be  two  Places,  and  I  would  know  in 
what  Latitudes  they  lie.  Fu  ll,  Through  the  Point  draw  a  Line  parallel  to 
the  1  inc  B  C  of  your  Chart  ;  and  allb  through  the  Point  R  draw  another  Line  pa- 
rallel  to  A  C  The  Line  that  is  drawn  through  Q  (hoots  upon  the  Latitude  of  58 
dee  26  min'  and  the  Line  palling  through  R  cuts  the  Meridian  of  the  Chart  on  ei¬ 
ther  fide  at  the  Latitude  of  57  deg.  16  min.  And  under  thole  two  Latitudes  are  the 

two  Places  Q  and  R.  .  ...  ^  , 

'f  hen  to  find  their  Difference  ot  Longitude,  take  in  your  CompaJJet  the  Diltance  be¬ 
tween  R  and  S,  and  meafiiring  it  upon  the  bottom  of  the  Chart  «  will  reach  from 
A  to  4  deg.  24  min.  and  liicli  is  the  Difference  of  Longitude  ot  the  two  Places  CL 
and  R. 

III.  Having  the  Rumb ,  and  the  Difiance  that  the  Ship  hath  run  upon  that 
llumb,  to  find  the  Difference  of  Longitude  and  Latitude. 

The  Analogic  or  Proportion. 

As  the  Radius , 

Is  to  the  Diftartcfc  run, 

So  is  the  Sine  of  the  Rumb, 

To  the  Difference  of  Longitude  : 

And 

So  is  the  Co  Sine  of  the  Rumb, 
r  To  the  Difference  of  Latitude. 

So  the  K«wM)eing  70  deg.  1  min.  that  is  ENE,  2  deg.  21  min.  Eafterly,  and  the 
Pittance  run  117  Leagues,  the  Difference  of  Longitude  will  be  found  to  be  5.5  de& 
and  the  Difference  of  Latitude  2  deg. 

XJpon  the  Chart. 

UPon  the  Point  A  Protract  an  Angle  or  70  deg.  1  min.  as  the  Anfie  E  A  F,  and 
and  draw  the  Line  A  F,  which  is  the  Rumb  upon  which  the  Ship  (ailed.  Up¬ 
on  this  Line  let  117,  the  Number  of  Leagues  that  the  Ship  failed  from  A  to  F. 
Then  through  the  Point  F  draw  the  Line  F  E  parallel  to  A  D. .  So  (hall  E  F  be  the 
Difference  of  Longitude,  5  deg.  and  an  half,  and  A  E,  the  Difference  of  Latitude,  2  deg. 

IV.  The  Difference  of  Latitude,  and  the  Rumb  being  given,  to  find  the  Di¬ 
fiance  run  and  the  Difference  of  Longitude.  . 

The  Analogic  or  Proportion » 

As  the  Co-Sine  of  the  Rumb, 

Is  to  the  Difference  of  Latitude, 

So  is  the  Radius, 

To  the  Diftancc  run: 

And 

So  is  the  Sine  of  the  Rumb , 

To  the  Difference  of  Longitude. 

So  the  one  Latitude  being  48  deg.  and  the  other  50  deg.  the  Difference  is  2  deg* 
and  the  Rumb  being  E  N  E  2  deg.  31  min.  Eafterly,  the  Diftancc  run  will  be  found 
to  be  117  Leagues,  and  the  Difference  of  Longitude  5.5  deg. 
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Upon  the  Chart. 

P  lallel  to  AD.  [ *  •  Faueriyx  and  draw  theLine  AF,  cutting  the  other 

ftV*?  Then  tiklng  in  your  cLpaffis  the  length  of  theLine  A  F,  and  mea- 
« rina  Uuwn  the  fide  of  thS  Ciir/,  you  (hall  find  it  to  eonta  n  ..7  i  wh.ch  .s  the 
mimber  of  ^Leagues  the  Ship  iailed  :  and  the  Line  EF,  beuig  lo  meafured,  will  eon- 
tain  5.5  deg.  the  Difference  of  Longitude. 

V*  Having  the  Difference  of  Longitude,  and  the  Rumb  given ,  to  find  the 
Difiance  run,  and  Difference  of  Latitude. 

The  Analogy  or  "Proportion . 

As  the  Sine  of  the  Rumb, 

Is  to  the  Difference  of  Longitude , 

So  is  the  Radius, 

To  the  Diftance  run : 

And 

So  is  the  Co-Sine  of  the  Rutnh , 

To  the  Difference  of  Latitude. 

So  the  Rumb  being  E  N  E  2  deg.  3 1  min.  Ettjitrlj,  and  the  Difference  of 
5.5  deg.  the  Diftance  run  will  Be  found  to  be  1 17  Leagues,  and  the  Difference  ol 

Latitude  2  deg.  , 

Upon  the  Chart. 

UPon  the  Point  Point  A  Protra<ft  an  Angle  of  the  Rumh  70  deg.  1  min.  and 
draw  the  Line  AF.  Then  the  Difference  of  Longitude  being  5.5  deg.  count 
5.5  deg.  upon  the  bottom  of  your  Chart  from  A  to  G,  and  upon  the  Point  G  raiie 
a  Perpendicular  G  F,  cutting  the  Line  A  F  before  drawn  in  F.  Then  the  Line 
AF,  being  mcaiiircd  upon  the  fide  of  your  Chart,  will  be  found  to  contain  1 17 
Leagues,  the  Diftance  run:  And  FG,  there  alio  meafured,  will  be  found  to  be 
2  deg.  the  difference  of  Latitude. 

VI.  The  Diflancc  that  the  Ship  hath  run ,  and  the  Difference  of  Latitude  given, 
to  find  the  Rutllb,  and  Difference  of  Longitude. 

The  Analogy  or  "Proportion. 

As  the  Diftance  rim, 

Is  to  til e  Radius, 

So  is  the  Difference  of  Latitude , 

To  the  Co- Sine  of  the  Rumh  : 

And 

So  is  the  Sine  of  the  Rumh, 

To  the  Difference  of  Longitude. 

So  the  Diftance  run  being  1 17  Loagues,  and  the  Difference  of  Latitude  being 
2  deg.  the  Rumh  will  be  found  to  be  EN  E  2  deg,  31  min.  Eafierly ,  and  the  Dit- 
fcrencc  of  Longitude  5 . 5  degrees. 

Upon  the  Chart. 

SET  the  difference  of  Latitude  2  deg.  upon  your  Chart  from  A  to  E,  and  draw 
the  Line  E  F  parallel  to  A  B.  Then  out  of  the  fide  of  your  Chart  take  the 
diftance  run  1 17  Leagues;  and  lotting  one  Foot  of  the  CompaJJes  in  A,  turn  the  other 
about  till  it  crofs  the  Line  E  F,  which  it  will  do  in  F.  Then  F  E,  being  meafured 
upon  the  bottom  of  your  Chart ,  will  contain  $.5  deg.  the  difference  of  Longitude. 
And  by  your  Line  of  Chords ,  or  Protruding  Qjtadrant,  find  the  quantity  of  the  Angle 
E  A  F,  which  will  be  70  deg.  1  mih,  the  E  N  E  Point  2  deg.  3 1  min.  Eafierly. 
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VII  The  Dili-line  that  the  Ship  hath  nut.  and  the  Difference  ay  LoiiguiiJi: 
V  '  1  being  given,  to  find  the  Rumb,  a»cl  Dtffcrence  of  Latitude. 

The  Analogy  or  "Proportion. 

As  the  Diftance  run 
Is  to  the  Radius, 

So  is  the  Difference  of  Longitude 
To  the  Rumh: 

And 

So  is  the  Co  Sine  of  the  Rumh 
To  the  Difference  of  Latitude. 

So  the  Difference  of  Longitude  being  deg.  and  the  Difhmcc  that  the  Ship  hath 
,„n  1 17  Leagues the  Rumh  will  be  found  to  be  E  N  E  2  deg.  3 1  mm.  Easterly,  and 
die  Difference  of  Latitude  1  deg. 

Upon  the  Chart. 

COunt  the  Difference  of  Longitude  upon  the  bottom  of  the  Chart  from  A  to  G, 
and'  upon  the  Point  G  raiie  the  Perpendicular  G 1* :  Then  take  out  of  the  l.de 
of  your  Chart  the  Diftance  run,  1 17  Leagues,  and  fetting  one  foot  of  the  Compact 
in  A,  with  the  other  erois  the  Perpendicular  F G  in  the  PomtF.  Now  it  you  take 
FG  in  your  Com/.#/,  and  mcaiure  it  on  the  fide  of  your  Chart,  you  fiiallfmd  it 
to  contain  2  deg.  for  the  Difference  of  Latitude ;  and  the  Angie  E  AF,  being  mea¬ 
fured  by  your  Chord  or  Quadrant,  will  be  70  deg.  1  nun.  that  is  the  E  N  E  Point 
i  deg.  3 1  min.  Eafierly  tor  the  Rumb. 

VIII.  The  Difference  of  Longitude,  and  Difference  of  Latitude  being  given , 
to  find  the  Rumb,  and  the  Difiance  run «. 

The  Analogy  or  Proportion.  _  . 

;  As  the  Difference  of  Latitude 
Is  to  the  Radius, 

So  is  the  Difference  of  Longitude 

To  the  Tangent  of  the  Rumb :  i 

And 

As  the  Sine  of  the  Rumb  ! 

Is  to  the  Difference  of  Longitude , 

So  is  the  Radius 
To  the  Diftance  run. 

So  the  Difference  of  Longitude  being  5.?.  deg.  and  the  difference  of  Latitude 
2  deg.  the  Rumb  will  be  found  to  be  ENE  1  deg.  $i  min.  Eafierly,  and  the  Di* 


be  E  N  E  ta  deg.  51  min.  Eafierly,  and  the  Di* 
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ftance  upon  the  Rumb  1 17  Leagues. 

Upon  tie  Chart. 

COunt  the  Difference  of  Latitude  from  A  to  E,  and  draw  the  Line  E  F  parallel 
to  AD:  alfo  count  the  Difference  of  Longitude  from  A  to  G,  and  upon  the 
Point  G  raiie  the  Perpendicular  GF,  cutting  theLine  EF  in  the  Point  F:  Then 
take  in  your  Compares  the  length  of  the  Line  A  F,  and  meaiuring  it  upon  the  fide 
of  the  Chart ,  you  (hall  find  it  to  contaiu  117  Leagues,  the  Diftance  that  the  Ship 
hath  run.  And  if  by  your  Line  of  Chords,  or  Quadrant,  you  find  the  quantity  ot  the 
Angle  E  A  F,  it  will  be  the  Rumb’,  which  you  may  find  to  be  E  N  E  2  deg. 
31  min.  Eafierly,  or  70  deg.  1  min. 

IX.  The  Rumb  that  a  Ship  hath  failed  upon ,  and  the  number  of  Leagues  Pic 

hath  failed  upon  that  Rumb,  being  given,  to  kitow  how  much  fie  hath 

raifed  or  depreffed  the  Pole . 

The  Analogy  or  Proportion. 

As  the  Radius 
Is  to  the  Diftance  run, 

So  is  the  Co-Sine  of  the  Rumb  from  the  Meridian 
To  the  Difference  of  both  Latitudes.  - 

Kkkki  So 
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So  the  Rumb  being  E  N  E  2  deg.  31  min.  Eaftcrly,  that  is,  70  deg.  1  min  and 
the  Diftance  that  the  Ship  hath  failed  upon  that  Rum!}  1 17  Leagues,  the  1  ole  will  be 
found  to  be  railed  2  deg. 

Upon  the  Chart. 

JPon  the  Point  A,  the  lelTer  Latitude,  protraft  an  Angle  of  70  deg.  1  min.  and 
draw  the  Line  of  the  Rttmb  A  F,  anil  out  of  the  Side  of  your  Chart  take 
1 17  Leagues,  (the  Diftance  the  Ship  failed,)  and  fee  them  upon  the  Rumb  from  A 
to  F.  Then  through  the  Point  F,  draw  the  Line  E  F,  parallel  to  A  1),  cutting  the 
Meridian  of  your  Chart  in  E,  which  is  2  deg.  from  A  ;  fo  that  the  Ship  hath  railed 
the  Vole  2  degrees. 


IT 


X.  The  Longitude  and  Latitude  of  the  Place  from  whence  you  came ,  with 
the  Rumb  and  Diftance  failed ,  being  given ,  to  find  the  Longitude  and 
Latitude  of  the  Place  to  which  you  are  come. 


The  Analogy  or  Proportion. 

As  the  Radius, 

Is  to  the  Diftance  run  ; 

So  is  the  Sine  of  the  Rumb  from  the  Meridian, 

To  the  Difference  of  Longitude :  And, 

So  is  the  Co  fine  of  the  Rumb, 

To  the  Difference  of  Latitude. 


So  the  Latitude  of  the  Place  from  whence  you  came  being  5 2  deg.  and  the  Pm- 
gitude  35  deg.  the  Rumb  upon  which  you  have  failed  N  E  by  N,  33  deg.  45  min. 
and  the  Diftance  which  you  have  failed  upon  that  Rumb  96.2  Leagues ;  you  flaall 
find  the  Difference  of  Longitude  to  be  2  deg.  40  min.  and  the  Difference  of  LatituiU 
4  deg.  So  that  the  Place  to  which  you  arc  conic  is  in  the  Latitude  of  56  deg.  and 
in  the  Longitude  of  37  deg.  40  min. 

Upon  the  Chart. 

THe  Place  from  whence  you  came  being  in  the  Latitude  of  52  deg.  and  in  the 
Longitude  of  35  deg.  is  reprefented  by  LI.  The  Rumb  you  have  failed  upon 
being  N"E  by  N,  33  deg.  45  mim  upon  the  Point  H  protrad  a ix  Angle  of  33  deg. 
45  min.  and  draw  the  Liiie  LI  K  for  the  Rumb.  Then  out  of  the  Side  of  your  Chart 
take  96.2  Leagues,  which  is  fo  much  as  the  Ship  failed,  and  fet  that  upon  the  Rumb- 
line  from  II  to  K,  and  through  the  Point  K  draw  the  Line  K  L,  parallel  to  B  C, 
(or  perpendicular  to  A  13,)  and  it  will  cut  the  Line  A  B  in  L :  So  K  L  being  m'eafu- 
red  on  the  bottom  of  your  Chart,  will  be  found  to  contain  2  deg.  40  min.  the  Dif¬ 
ference  of  Longitude,  which  added  to  35  deg.  the  Longitude  you  came  from,  gives 
37  deg.  40  min.  for  the  Latitude  you  arc  in.  Alfo  the  Line  H  L  being  mcafiired  on 
the  Side  of  your  Chart ,  will  be  found  to  contain  4  deg.  and  fiich  is  the  Difference  of 
Latitude ;  which  added  to  52  deg.  the  Latitude  from  whence  you  came,  gives  56  d. 
the  Latitude  in  which  you  arc. 

XI.  The  Longitude  and  Latitude  of  the  Place  pom  whence  you  came ,  the 
Rumb  upon  which  you  failed ,  and  the  Latitude  of  the  Place  to  which  you 
are  come ,  being  given ,  to  find  the  Difiance  and  Difference  of  Longitude. 

The  Analogy  or  Proportion. 

As  the  Difference  of  Latitude, 

Is  to  the  Radius ; 

So  is  the  Tangent  of  the  Rumb  from  the  Meridian, 

To  the  Difference  of  Longitude: 

And, 

As  the  Sine  of  the  Rumb, 

Is  to  the  Difference  of  longitude  > 

So  is  the  Radius, 

To  the  Diftance  run. 

So  the  Latitude  of  the  Place  from  whence  you  came  being  52  dog.  and  the  Im- 
gitude  3  5  deg.  and  the  Rumb  upon  which  you  failed  the  third  from  the  Meridian , 

NEbyN, 


N  E  by  N,  33  dog.  45  m.  you  Hull  find  the  Diftance  run  to  be  96.2  Leagues,  ami' 
the  Difference  of  Longitude  2  deg.  40  min. 

Upon  the  Chart. 

Upon  your  Chart  aflign  H  for  your  Place  from  whence  you  came,  in  the  Lati¬ 
tude  of  52  deg.  and  Longitude  ;$  deg.  Upon  this  Point  H  protraft  the  Angle 
of  the  Kumb,  3  3  deg.  45  min.  N  E  by  N,  and  draw  th o  Rumb  hne  H  K.  Themthe  La- 
titude  of  the  Place  where  you  are  being  found,  by  Oblervation,  (or  being  otherwiie 
riven  )  to  be  5 6  deg.  draw  a  Line  quite  crots  your  Chart  at  the  56th  Degree  of  La¬ 
titude  as  the  Line  56  $6,  in  the  Chart  eroding  the  Rumb  lint  in  the  Point  K :  So  K  L 
bfeing  meafured  at  the  bottom  of  your  Chart ,  will  be  found  to  contain  2  deg.  45  min. 
which  added  to  15  deg.  the  longitude  you  cajne  from,  makes  37  deg.  40  min.  and 
that  is  the  Longitude  in  which  you  are.  In  like  manner,  meafure  II  K.  upon  the  Side 
of  your  Chart ,  and  you  (hall  find  it  to  contain  96.2  Leagues ;  and  io  much  hath  the 
Ship  run  upon  that  Point  N  L  by  N. 

XII.  The  Latitude  of  two  Placer,  and  the  Difference  of  Longitude  'between 
*  them,  being  known,  to  find  what  Rumb  leadeth  from  one  to  the  other , 
And  how  many  Leagues  diflant  they  arc  afttndcr. 

The  Analog)  or  Troportion. 

.  As  the  Difference  of  Latitude , 

Is  to  the  Radius ; 

So  is  the  Difference  of  Longitude, 

To  the  Tangent  of  the  Rumb. 

And, 

As  the  Sine  of  the  Rumb , 

Is  to  the  Difference  of  Longitude  j 
So  is  the  Radius, 

To  the  Diftance  of  two  Places. 

So  the  Latitude  of  one  of  the  Places  being  50  deg.  and  the  other  52  deg.  30  min. 
and  the  Difference  of  Longitude  6.5  deg.  the  Rumb  wilt  be  found  to  be  be  67  deg. 
23  min.  and  the  Diftance  upon  the  Rumb  6.5  deg.  or  120  Leagues. 

Upon  the  Chan. 

UP011  the  Point  of  the  greater  Latitude  at  N,  52  deg.  30  min.  draw  a  Line  N  Mi 
parallel  to  A  D,  upon  which  Line  let  6  deg.  the  Difference  of  Longitude  of 
the  two  Places  (being  taken  from  the  bottom  of  the  Chart)  from  N  to  M.  Then 
from  the  Point  M  draw  the  Line  to  E,  the  leffer  Latitude ,  52  deg.  which  Line  taken 
in  the  Compaffes,  and  meafured  upon  the  Side  of  the  Chart ,  will  be  found  to  con¬ 
tain  6  5  deg.  or  1 30  League.  Alfo  the  Angle  N  E  M  being  meafured  by  your  Chord, 
or  Vrotratling  Quadrant,  will  be  found  to  contain  67  deg.  2  3  min.  which  is  the  Rumb 
leading  from  one  to  the  other,  namely,  (hort  of  the  E  NE  Point  7  deg.  or  N  E  by  E 
1 1  deg.  8  min.  Eafterly. 


The  End  of  the  Second  Pin  t. 
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part  III. 


O  F 

Mercators-Sailing. 

WHEREIN 

The  Doctrine  ofRiGH  t-l  inedTriangles 
(with  the  fupply  of  Meridional  Parts )  is  applied  to 
Practice,  in  the  Solution  of  fundry  Nautical 
Problems  in  Sailing  by  the  true  Sea-Chart :  All  per¬ 
formed,  (i.)  By  P  rot  rail  ion,  (2.)  By  Calculation, 
And  (3.)  Upon  the  Chart  it  fclf. 


Of  the  Table  of  Meridional  Parts. 

THE  following  Table  of  Meridional  Parts  is  onely  an  Abridgment  of 
Mr.  Edward  Wight's  large  Table  of  Latitudes ,  which  he  long  fince  pub- 
lifhed  in  his  Book  of  the  Correttion  of  Errors  in  Navigation ,  it  being  to  eve* 
ry  Six  Minutes  of  a  Degree  of  Latitude :  So  that  this  Table  (heweth  how 
many  Meridional  Varts  every  Degree,  and  Tenth  part  of  a  Degree  of  Latitude  is 
from  the  Equinoctial:  And  the  Table  begins  at  00.  deg.  00  min.  but  proccedcth  by 
every  Sixth  Minute  to  90  deg.  or  a  quarter  of  the  Compafs :  And  becaufe  in  this 
kind  of  Projeftion  of  the  Sea-Chart, (as  you  may  perceive  by  the  working  upon  Mer¬ 
cator's  Chart  as  hereafter, )  the  Degrees  of  Longitude  and  Latitude  are  not  equal ;  for 
the  Degrees  of  Latitude  at  every  Parallel  exceed  thole  of  Longitude  in  fiich  propor¬ 
tion,  as  the  Diametrc  of  the  Equinotlial  exceeds  the  Diainetrp  of  the  Parallel:  And 
therefore  thefe  differences  ot  Longitude  and  Latitude  muft  firft  be«cxprclTcd  by  fbme 
common  Mcafure ;  for  which  purpofe  this  Table  ferveth :  For  that  it  fheweth  how 
many  equal  Parts  are  contained  between  the  Equinotlial,  and  every  Degree  of  Ijitf 
tude :  namely,  of  Inch  equal  Parts,  as  one  Degree  of  Longitude  contains  60.  The  Uic 
of  this  Table  will  appear  farther,  by  rcfolving  the  Problems  following. 
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A  TABLE  of  Meridional  Parts. 


Latitude. 

Ateri- 

Latitude. 

Ateri- 

Latitude. 

Alert- 

Latitude. 

Meri¬ 

dional 

Parts. 

Latitude.'  Aferi- 

- dionat 

D.  M- Parts. 

Latitude. 

Ateri- 

dmal 

Parts. 

D.  M 

Parts. 

D.  M 

Parts. 

D.  M. 

Parts. 

D.  M. 

D.  Ifl. 

30  0 

1888 

35  0 

2144 

40  0 

'1623 

45  0 

3030 

50  03475  55  0 

3968' 

6 

1895 

6 

2252 

62631 

6 

3039 

634*4 

6 

5979 

12 

1901 

12 

1259 

12 

2638 

12 

3°47 

11 

3493 

12 

39*9 

iS 

1909 

l8 

1266 

l8  1646 

18 

3056 

18 

3503 

l8 

4000 

24 

1916 

24 

2274 

241654 

24 

3064 

14 

3512 

2-1 

4010 

30 

1913 

30 

2281 

3o‘i662 

30 

3°73 

30 

3522 

3C 

40II 

36 

1930 

36 

1288 

,61670 

3* 

3081 

36 

3  5  3  * 

S6 

4031 

42 

*937 

4* 

2196 

411678 

42 

3090 

4* 

3540 

42 

4041 

4* 

1944 

48 

2303 

48  2  686 

48 

3098 

4* 

3550 

4* 

4053 

54 

195* 

54 

2311 

S4|26?4 

54 

3107 

U 

3  5  59 

54 

4°6} 

3*  0 

*95* 

3d  0 

2318 

41  0  2702 

46  0 

3116 

51  0 

3569*56  c 

4C74 

6 

1962 

6 

1325 

<52710 

6 

3114 

6 

35“° 

6 

4085 

12 

1971 

12 

2  333 

12  2718 

12 

3132 

12 

35** 

12 

4096 

18 

*979 

l8 

234° 

18 

2726 

18 

3*43 

18 

3S9* 

18 

4106 

24 

1986 

14 

i}48 

14 

2  7  34 

24 

3150 

24 

3607 

14 

+  "6 

30 

1993 

30 

2355 

30 

2741 

30 

3*59 

30 

3617 

30 

4Il8 

36 

2000 

?6 

2363 

36 

1750 

36 

3  Id8 

36 

3617 

36 

4*39 

42 

2007 

43 

2370 

42 

1758 

42 

,176 

42 

3636 

41 

4150 

2014 

48 

2'*Z8 

48 

276*5 

48 

,185 

48 

3646 

48 

4161 

54 

2011 

54 

2385 

54 

2774 

54 

3*94 

54 

3656 

54 

4.71 

32  0 

2018 

37  0 

2  m 

42  0 

1782 

47  0 

3203 

52  0 

3665 

57  0 

4.8, 

<5 

1055 

6 

1400 

6 

2790 

6 

3212 

6 

3675 

6 

4*94 

12 

2043 

11 

2408 

11 

2798 

12 

32I9 

11 

3685 

12 

4105 

18 

2050 

18 

2415 

18 

1806 

18 

,119 

18 

3695 

18 

4216 

14 

2057 

24 

1423 

14 

1814 

24 

,1,8 

24 

3705 

24 

4217 

30  2064 

30 

243° 

30 

1822 

3o3M7 

40 

37*  1 

30 

4238 

362071 

36 

2438 

36 

1830 

565256 

36 

3/14 

36 

425° 

42  2078 

4* 

2446 

41 

2839 

41*  3^6  5 

4* 

3734 

42 

4261 

481085 

48 

2455 

48 

2847 

48,3274 

48 

3744 

’  4* 

4172 

542092 

54 

1461 

54 

1855 

54 

3283 

54 

3754 

54 

4283 

33  02100 

58  0 

2468 

43  0 

2863 

48  0 

32V4 

53  0 

3764 

58  0 

4195 

61107 

6 

1476 

6 

1871 

6 

3301 

6 

3774 

6 

4306 

1221 14 

12 

2484 

12 

2880 

12 

3310 

12 

37*4 

12 

43*7 

182111 

l8 

2491 

18 

2888 

1  8 

33*9 

18 

3794 

18 

4319 

242 128 

14 

2499 

H 

1896 

14 

3328 

24 

3*04 

244340 

302135 

302507 

30 

1904 

30 

3337 

30 

3**4 

3o)43  52 

36114? 

36(2  51  4 

36 

2913 

56 

3346 

36-3824 

564363 

41 

115c 

42.1522 

42 

1911 

423355 

41,3*34 

4i|4375 

4*1*57 

oc 

0 

4« 

2929 

483364 

48,8+4 

484386 

542164 

54j2537 

54 

1938 

543373 

5-^55 

54|4398 

34  02171 

39  0,2545 

44  0 

2946 

49  °|33^2 

54  0)3*65 

1 

59  04409 

62179 

6,2553 

6 

2954 

6!339i 

6;j«7S 

6441* 

121186 

H256O 

12 

2963 

j  21340 1 

11 3885 

n)4433 

18,219? 

18.I568 

l8 

2971 

18,3410 

18 3896 

1 8+445 

242201 

241570 

241979 

243419 

1J3906 

244456 

501108 

3° 2  584 

30 

1988 

3°>42* 

3° 

49*6 

30 

4488 

362215 

382592 

199<5 

363437 

363927 

364480 

42  2222 

412599 

42 

3005 

42.3147 

42|  45257 

424494 

48 123c 

48)1607 

48 

3013 

48!3456 

4*,  3947 

4*4504 

_ Hiiil 

542615 

54:3022 

543465 

_ nm8. 
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Latitude. 

Ateri - 

Latitude. 

\kri- 

Latitude. 

Meri- 

imal 

Parts. 

Latitude. 

Ateri- 

iimal 

Pans. 

Latitude. 1  Ateri- 

- dmal 

).  M  ’  Parts 

L).  M. 

Parts. 

D.  M. 

Parts. 

D.  M. 

D.  M. 

So  0 

I.528 

65  O 

5*79 

70  0 

5967 

75  0 

*972 

80  0*8377 

6 

1-54° 

6 

5*94 

6 

5984 

6 

6095 

6 

8,3 1 1 

12 

45  5i 

11 

5208 

12 

8002 

12 

7018 

11 

*347 

l8 

1-5*4 

18 

5222 

l8 

8010 

18 

7041 

18 

8383 

24 

4566 

24 

5237 

24 

6038 

24 

“066 

14 

8418 

3° 

4588 

'30 

5251 

30 

6056 

3° 

7089 

30 

8455 

36 

4600 

36 

5165 

36 

6074 

3* 

7114 

36 

8491 

42 

4613 

41 

5280 

42 

6092 

42 

7138 

4i 

48 

I-625 

4* 

5295 

48 

6lIO 

4* 

7162 

48 

8568 

54 

4637 

54 

5309 

54 

6128 

54 

7187 

54 

8603 

61  0 

4650 

66  0 

5314 

7*  0 

6147 

76  072 1 1 

81  0 

8742 

6 

4662 

6 

5  339 

6 

6165 

6:7236 

6 

8780 

12 

4674 

12 

53  54 

12 

6184 

12)7161 

12 

88 1 9 

18 

4687 

l8 

5369 

l8 

8102 

187287 

18 

88j9 

24 

4699 

14 

5384 

14 

6221 

2473*2 

24 

8899 

30 

47*i 

3° 

5399 

3° 

6240 

3°,73  ?8 

30 

8939 

36 

+715 

?6 

54*4 

36 

6259 

367364 

36 

898O 

41 

4737 

42 

5419 

42 

6278 

42 

7390 

42 

9021 

48 

4750 

4* 

5444 

4* 

6197 

4*74** 

48 

9063 

54 

4763 

54 

5459 

54 

6316 

547441 

54 

9105 

62  0 

4775 

67  0 

5475 

71  0 

6,36 

77  0 

7469 

82  0 

9*4* 

<5 

47  X* 

6 

549° 

6 

6355 

6  7495 

6 

9*91 

12 

4801 

11 

5505 

11 

6375 

127522 

11 

9236 

l8 

4**4 

18 

552  1 

18 

6394 

187550 

18 

9280 

24 

4827 

24 

5537 

24 

64*4 

247577 

24 

9325 

30,4*4° 

30 

5  5  51 

3° 

64;4 

307605 

40 

9371 

,6485, 

36 

5568 

36 

*454 

367633 

36 

9417 

i  424866 

41 

55*4 

42 

6474 

4i 766J 

41 

9464 

484879 

48 

5600 

48 

6495 

48  7889 

48 

95*1 

54,4892 

54 

5615 

54 

6515 

54 

77*7 

54 

9560 

63  O 

4905 

S8  0 

5631 

73  0 

6535 

78  0 

7746 

83  0 

9609 

6 

49*9 

6 

5648 

6 

6556 

6 

7775 

6 

96  59 

12 

4931 

12 

5664 

12 

6577 

12 

7804 

11 

9709 

18 

4945 

18 

5680 

l8 

6598 

18 

7^34 

18 

9760 

24 

4959 

24 

5696 

14 

6618 

14 

7864 

24 

9812 

30 

497  2 

30 

57*2 

3° 

664c 

30 

7894 

30 

98^5 

36 

49*  e 

36 

5719 

36 

666 1 

36 

7924 

369918 

4i 

4999 

42 

5745 

42 

6682 

42 

7954 

41.997? 

48 

5°*3 

48 

5762 

48 

6704 

48 

79*5 

54 

5026 

54 

5779 

54 

6725 

54 

7916 

64  c 

504c 

69  0 

5795 

74  c 

674/ 

79  c 

8048 

t 

5051 

C 

15812 

e 

6765 

6 

8079 

n 

5067 

12 

,581c; 

12 

6791 

12 

8 1 1 1 

ii 

5081 

18 

15846 

18 

6813 

18,8148 

2^ 

15°95 

245863 

14 

6835 

248176 

3( 

5 101 

30588c 

3C 

y685*; 

308109 

3< 

5*i; 

365897 

3< 

5  688c 

3618242 

4' 

*5*3' 

4i|59M 

1  41 

1  690: 

4*12*75 

4* 

M*5 

485951 

*  4* 

l  69^ 

488309 

5< 

,516 

5  4  5945 

>  5- 

^694*  54*343 
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Latitude, 

Meri- 

Latitude. 

Aten • 

^Latitude. 

’Meri- 

Latitude. 

Meri- 

Latitude. 

Meri- 

Latitude, 

M 

di 

D.  M 

Parts. 

D.  M 

Parts. 

[d.  M.  Parts, 

D.  M. 

Parts. 

D.  M- 

Parts. 

D.  It!. 

P. 

30  0 

1888 

35  0 

1244 

40  O 

'1623 

45  0 

3030 

50  0 3475  55  0 

39 

6 

1895 

6 

2152 

62631 

6 

3039 

63484 

6 

39 

12 

1901 

12 

1259 

12  2638 

12 

mi 

H3493 

12 

39 

18 

1909 

18 

1166 

l8  2646 

l8 

3056 

18 

3503 

1 8 

4C 

24 

1916 

24 

1274 

241654 

24 

3064 

14 

3512 

24 

4C 

3° 

1913 

30 

2281 

30  l66l 

30 

*°73 

30 

3522 

3c 

36 

1930 

36 

1288 

,61670 

;6 

3081 

36 

3  5  3  * 

36 

4C 

42 

1937 

42 

2196 

411678 

42 

3090 

4* 

354° 

4  2 

4c 

48 

1944 

48 

2303 

48  2886 

48 

3098 

48 

3550 

48 

40 

54 

1951 

54 

2311 

J+2<594 

54 

3107 

U 

3559 

5-t 

4° 

51  0 

1958 

3  <5  O 

1318 

41  0jl702 

46  0 
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51  0 

3569^  0 

4C 

6 

Ip62 

6 

1325 

62V0 

6 

3114 

6 

35/8 

6 

4C 

12 

1971 

12 

2333 

122718 

12 

3*32 

12 

3588 

12 

V 

18 

1979 

18 

134° 

182726 

18 

3i4; 

18 

3598 

18 

4- 

24 

1986 

24 

1548 

*42734 

24 

3150 

24 

3607 

14 

4 

3° 

1993 

3° 

1355 

30 

2741 

30 

3i59 

30 

3617 

3  0 

4- 

36 

2000 

36 

2383 

56 

1750 

36 

3(68 

36 

3617 

36 

4 

41 

2007 

42 

2370 

41 

1758 

42 

3176 

42 

3636 

41 

4 

48 

1014 

48 

2-^8 

48 

2766 

48 

,185 

48 

3646 

48 

4' 

54 

2011 

54 

2385 

54 

1774 

54 

3194 

54j3656 

54 

4J 

52  0 

20l8 

37  0 

2?‘>? 

42  0 

1782 

47  0 

3203 

52  0 

3665 

57  0 

41 

6 

IO35 

6 

2400 

6 

1790 

6 

3212 

6 

3675 

6 

41 

12 

2043 

11 

1408 

11 

2798 

il 

3219 

1 2 

3685 

12 

4- 

18 

IO5O 

18 

18 

1806 

18 

18 

3695 

18 

4* 

*4 

IO57 

24 

142  3 

24 

1814 

24 

,i,8 

24 

37°5 

24 

4: 

30  2064 

30 

243° 

3° 

1822 

303147 

40 

37*4 

3° 

4'- 

362071 

36 

2438 

36 

2830 

}6.}2$6 

36 

37*4 

36 

42 

42  2078 

41 

1446 

41 

1839 

42' 3 -<>6  5 

4* 

37  34 

42 

42 

481085 

48 

*455 

4« 

2847 

48. 3 2  74 

48 

3744 

‘  48 

42 

542092 

54 

1461 

54 

1855 

54 

3283 

54 

3754 

54 

42 

33  01100 

38  0 

2468 

43  0 

1863 

48  0 

32^ 

53  0 

3764 

58  0 

4* 

61107 

1  6 

1476 

6 

1871 

6 

3301 

6 

3774 

6 

43 

1211 14 

12 

2484 

12 

2880 

11 

3310 

12 

3784 

1 2 

43- 

182111 

18 

2491 

18 

2888 

i  8 

33*  9 

18 

3794 

18 

43- 

242128 

14 

2499 

*4 

1896 

14 

332« 

24 

,804 

*443' 

302135 

302507 

30 

2904 

3° 

3337 

3C 

3814 

3o'43  5 

36114? 

36(2514 

36 

2913 

36 

3346 

36:3824 

36436 

42115c 

421522 

42 

2921 

42 

3355 

41,3834 

4*1437 

481157 

48.1530 

48 

2929 

48 

3364 

4838+4 

48,43  k 

54^2164 

5  4  p  557 

54 

2938 

54 

3373 

54;?*55 

.  *■ 

439 

54  0217J 

39  02545 

44  0 

2946 

49  0 

3382 

54  0(3865 

59  044c 

61179 

6,2555 

6 

2954 

6 

339i 

43875 

6442 

12 1186 

H256O 

12 

2963 

ji 

3401 

11 3885 

n(443 

i8(U93 

18.I568 

18 

2971 

i8(34io 

18(3896 

18444 

242201 

242570 

241979 

143419 

24'39o6 

24445 

501108 

3O2584 

30 

2988 

30(3428 

30(3916 

30446 

362215 

3<Si592 

36 

1996 

03437 

363927 

36448. 

41 2225 

412  599 

42 

3005 

4a!3l47 

42  3937 

42449. 

48225c 

48I26O7 

48 

3013 

48(3456 

48  3947 

48450. 

542237 

542615 

54’3°2*' 

543465 

W958 

5  4  45 1  * 
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Latitude. 

Meri¬ 

dional 
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Latitude. 

Meri- 

attitude. 

Meri- 

Latitude. 

Meri¬ 

dional 

Parts. 

Latitude. ' 
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L).  M. 

[>.  M. 
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D.  M. 

Parts. 

D.  M. 

D.  M 

3o  0 

4528 

65  O 

5*79 

70  O 

5967 

75  0 

6972 

80  0 

8377 

6 

r54° 

6 

5*94 

6 

5984 

6 

6095 

68311 

12 

4552 

11 

5208 

12 

6001 

12 

7018 

*28347 

18 

4584 

18 

5122 

18 

6020 

l8 

7°4* 

18 

8,8, 

24 

4566 

24 
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24 
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24 

7066 

24 
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3° 
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3° 
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3° 

7°89 

3° 
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36 
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36 
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36 

6074 

36 
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8 49* 

42 
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4* 
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42 
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42 

7138 

4* 
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48 

4625 

48 

5295 

48 
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48 

7162 

48 

8566 

54 

4637 

54 
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54 

6128 

54 

7187 

54 

8603 

61  0 

4650 

66  0 

53*4 

7*  ° 

6147 

76  0 

7*11 

81  0 

8742 

6 

4662 

6 

5  339 

6 

6165 

67236 

6 

8780 

12 

4674 

12 

53  54 

1  2 

6184 

12(7161 

12 

8819 

18 

4687 

18 

5  369 

l8 

6102 

18  7287 

18 

8859 

24 

4699 

24 

5384 

24 

6221 

247312 

24 

8899 

30 

4712 

3° 

5399 

3° 

6240 

3°  73  38 

3° 

8939 

36 

47*5 

36 

54*4 

36 

6259 

367364 

36 

8980 

4* 

4737 

42 

54*9 

42 

6278 

42 

7390 

42 

9021 

48 

475° 

48 

5444 

48 

6297 

48,74*8 

4S 

9063 

54 

4763 

54 

5459 

54 

6316 

547441 

54 

9105 
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4775 

67  0 

5475 

71  0 

6, ,6 

77  ° 

7469 

82  O 

9*48 

6 

+7»« 

6 

549° 

6 

6355 

6,7495 

6 

9*9  * 

12 

4801 

12 

55°5 

12 

6375 

117522 

12 

9136 

18 

+814 

18 

552  i 

18 

6394 

187550 

18 

9280 

24 

4827 

24 

5537 

24 

64I4 

247577 

24 

9325 

30484° 

3° 

55  5* 

30 

6434 

30  7605 

40 

937* 

36485; 

1  36 

5  568 

36 

6454 

367633 

36 

9417 

424866 

4* 

5584 

1  42 

6474 

427661 

42 

9464 

484879 

48 

5600 

48 

6495 

48  7889 

48 

95** 

544892 

54 

5815 

54 

65*5 

54 

77*7 

54 

9560 

6;  0(4905 

68  0 

5631 

73  °' 

6535 

78  0 

7746 

83  0 

9609 

6 

49*9 

6 

5648 

6 

6556 

6 

7775 

6 

9659 

12 

4932 

12 

5664 

12 

6577 

12 

7804 

11 

97°9 

18 

4945 

18 

5680 

18 

659b 

18 

7^4 

18 

9760 

24 

4959 

24 

5696 

14 

66l8 

14 

7864 

24 

9812 

3° 

4972 

30 

57*2 

30 

664O 

3° 

7894 

3° 

9865 

36 

498  c 

36 

57*9 

36 

666 1 

36 

7924 

369910 

42 

4999 

42 

5745 

42 

6681 

42 

7954 

41 997 i 

48 

5°*3 

48 

5761 

48 

6704 

48 

79«5 

54 

5026 

54 

5779 

54 

6725 

54 

79*6 

64  c 

504c 

69  0 

5795 

74  c 

6747 

79  ° 

8048 

6 

5°  5-1 

6 

5812 

6 

6769 

6 

8079 

12 

5067 

12 

5819 

12 

6791 

12 

81 1 1 
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5081 

18 

5846 

18 

6813 

18(8148 

2-1 

5°95 

24586; 

14 

6835 

248176 

3C 

5 1  °v 

30  5880 

3C 

6857 

30.8209 
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3< 

16880 
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4: 

-5*37 

41(5914 

4* 

;  6903 
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4 
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4* 
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54 
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Probl.  I.  To  find  robot  Meridional  Parts  arc  contained  in  any  Difference  of 
Latitude. 

Let  there  be  two  Places,  one  in  the  Latitude  of  32  deg.  25  min.  North,  and  the 
other  in  the  Latitude  of  50  deg.  North. 

The  Meridional  Tarts  belonging  to  50  deg.  arc  >  347 5 

The  Meridional  Tarts  belonging  to  3 2  deg.  2  5  min.  arc  2058 

Meridional  Tarts  in  1 7  d.  3  5  m.  the  Difference  of  Latitude  1417 
Which  Difference  are  the  Meridional  Parts  contained  in  the  Difference  of  the  two 

^Thbholds  when  the  two  given  Latitudes  are  both  North,  or  both  South. 

But  if  one  Latitude  be  North,  and  the  other  South,  then  the  Sumni  of  the  Meridio¬ 
nal  Parts  of  both  Latitudes  is  the  Meridional  Tarts  anfwcring  to  thofc  Differences  of 

L*Soif*onc  Place  be  in  50  deg.  of  North  Latitude ,  and  the  other  in  South  Latitude 
16  deg.  the  Meridional  Tarts  anfwcring  to  the  Difference  of  thefo  two  Latitudes  will 
be  505?!. 

The  Meridional  Tarts  anfwering  to  50  d.  of  Latitude  arc  347 5 

The  Meridional  Tarts  anlwering  to  2  6  d.  ot  Latitude  a  re  1616 

Their  Summ  5091 

Which  are  the  Meridional  Vans  contained  between  thofc  two  Latitudes. 

II.  To  turn  Degrees  and  Minutes  of  Difference  of  Longitude  into  Mcridio- 
nal  Parts. 

This  is  performed  by  common  Multiplication ,  in  this  manner :  Multiply  the  Degrees 
of  Difference  of  Longitude  by  60 ,  the  Product  is  the  Meridional  Tarts  anlwering 

th  Lorthe  Verna  of  Difference  of  longitude  be  I  a  ;  this  multiplied  by  (So  produced! 
7ao  for  the  MeriJmal  Vans  anfwering  to  1 2  deg.  of  Difference  of  Longitude. 

But  if  there  beany  odd  Minutes  joined  with  your  Degrees,  they  mult  be  added  to 

the  Meridional  Parts :  As,  .  ,  , 

Let  the  Difference  of  Longitude  be  7  deg.  41  min.  7  multiplied  by  60  produced! 
410,  to  Which  add  the  42  min.  and  it  is  461,  the  Meridional  Tarts  anfwering  to  7  deg. 
41  min.  of  Difference  of  Longitude.  ,  r  .  f 

Thus  having  (Viewed  how  to  reduce  Degrees  of  Difference  ot  Longitude  and  Latitude 
into  Meridional  Tarts,  I  will  now  proceed  to  the  Solution  of  fomc  Problems  in 
Sailing  by  the  True  Sea-Chart,  and  that  by  the  Doctrine  of  Plain  Triangles. 

III.  The  Latitudes  of  Wo  Places,  and  their  Difference  of  Longitude  given, 
to  find  the  Rumb  and  Diftance. 

In  thefe  following  Problems  I  will  make  ufe  of  Mr.  Norwood's  Example  of  two 
Places,  viz,,  the  Lizard,  lying  in  50  deg.  of  North  Latitude ,  and  the  Seiner  If  and, 
(commonly  called  Bermudas)  lying  in  the  Latitude  of  32  deg.  15  min.  No.  v\  Then, 
III  the  Triangle  A  D  B,  let  A  reprefent  the  Lizard,  and  A  B  the  Tar ’  ,r  che  La? 
titude  thereof,  viz,,  50  deg. - Let  D  repreient  the  1  :  Meri¬ 

dian  thereof.  Then, 

In  the  Triangle  A  DB  there  is  given,  (1.)  D  B,  tl  '  *7  deg. 

a 5  mill,  which  turned  into  Meridional  Tarts,  are  14;  /  <  Jiff'erence 

of  Longitude,  70  deg.  which  (turned  into  Minut  •  <>•  Which 

two  Sides  (and  the  Right  Angle)  being  given,  we  :  hi. 

I.  The  Rumb  A  1 ■ 

By  the  IV.  Cafe  of  Right  angled  plain  Triangles , 

As  the  Difference  of  Latitude  D  B,  (17  <’  :  5  <i  )  in  Parts,  1417.  Co.  Ar.  6.84863 
Is  to  the  Difference  of  Longitude  A  Ii.  (7  o  deg.)  in  Miles,  4200  325 

So  i6  the  Radius ,  90  deg.  10- 

To  the  Tangent  of  A  D  B  the  Rumb ,  7 1  deg.  1 1  min.  1  °'47 1  So 
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- — '  7~~  riu.  Courfe  from  the  Bermudas  to  the  Lizard  is  E  N  E,  3  deg.  5 1  m.  Eafter- 
ly  f and  fVom^^  W,  W  S  W,  3  deg.  51  mi,,  Wefterly, 

II.  For  the  Difiance  inth QRumb. 

By  the  II.  Cafe.  But  firft* 

Reduce  the  Different,  of  Latitude,  ■  7  deg.  ;  5  min.  into  Miles,  by  multiplying  them 

bv  60,  which  makes  1055  Miles.  Then, 

As  the  O fine  of  the  Rumb  D  A  B,  18  deg.  59  min.  Co.  Ar.  0.495 ,4 

Is  to  the  Difference  of  Latitude,  D  B,  in  Miles,  1055.  502525 

So  is  die  Radius,  90  deg.  — - — 

Tothe  Diftance  AD,  3299  Miles  -*'3  S<859 

Which  is  almoft  1 100  Leagues. 

Not,  In  this  or  the  like  Cafes,  whonfoever  we  fpeak  of  the  Diftance  of  two  Pla- 
ces,  is  meant  their  Difiance  mealiired  in  the  Rumb. 

IV.  The  Latitudes  of  two  Places ,  and  their  Diftance  given,  to  find  the  Rumb, 
and  Difference  of  Longitude. 

tuiDDofe  I  fail  from  the  Lizard  at  A,  in  the  Latitude  of  50  deg.  upon  fome  Point 
rn  the Weft  ward,  2299  Miles,  and  then  find  my  (elf  in  the  Latitude  of  31  d.  25  m. 

I  would  know  upon  what  Courfe  I  have  made  ray  Way  good,  and  how  much  I  have 

there  is  given,  (1.)  A  D,  the  Diftancefa'M,  3299  Miles, 
(i.)  D  B,  the  Difference  of  Latitudes  in  Miles  1055,  by  which  I  may  find  the  Rumb 
and  Difference  of  Longitude.  ( 

1.  For  the  Rumb. 

By  the  V.  Cafe  of  Right-angled  Plain  Triangles.  , 

As  the  Diftance  failed,  A  D,  J*  99.  Co.Ar.  6.48161 

To  the  Radius,  90  deg.  JO- 

So  is  the  Difference  of  Latitude ,  D  B,  105 5  Miles  %.o\%2y 

To  the  Co  fine  of  the  Rumb  D  A  B,  18  d.  39 111.  .*-9. 50486 

That  is,  W  &  W,  3  deg.  5  *  min.  Weftcrly. 

II.  For  the  Difference  of  Longitude. 

Find  (by  Trob.  I.)  wlut  Meridional  Tarts  are  contained  ill  the  Difference  of  Latitude 
17  deg.  3  5  min.  and  they  will  be  1 4 1 7  Tarts.  Thcii, 

As  the  Radius,  90  deg.  ,  IO‘ 

To  the  Difference  of  Latitude  in  Parts,  D  B,  1417 
So  is  the  Tangent  of  the  Rumb  A  D  B,  7 1  d.  2 1  m.  10.47188 

To  the  Difference  of  Longitude  A  B,  in  Parts  4200  ^3.61315 

Which  Parts  reduced  into  Degrees,  (by  dividing  them  by  60,)  the  Quotient  is 
70  deg.  for  the  Difference  of  Longitude  required. 

V.  By  the  Rumb,  and  Latitude  of  two  Places  given,  to  find  their  Dift&nce 
and  Difference  of  Longitude.. 

Admit  I  fail  from  the  Lizard  at  I),  (being  in  the  Latitude  of  50  deg.)  W  S  W, 

3  deg.  51  min.  Weftcrly,  till  1  find  my  lolf  at  A,  in  the  Latitude  of  32  deg.  25  min. 

1  demand  how  far  I  have  failed,  and  how  much  I  have  altered  my  Longitude. . 

The  Diftance  is  found  as  in  the  Latter  Part  of  Probl.  III.  The  1 7  deg.  35  min.  con¬ 
verted  into  Miles  is  1055  Miles.  Say  then, 

As  the  Co  fine  of  the  Rumb  DAB,  13  d.  39  m.  Co.  Ar.  0.485 14 

To  the  Difference  of  Latitude  D  B  in  Miles,  1055  3.02325 

So  is  the  Radius,  90  deg.  *  .  ia  _ _ 

To  the  Diftance  A  D  in  Miles,  viz.  3299  ,» 3 . 5 1 8  39 
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Thus  for  the  Difiance :  And  for  the  Difference  of  Longitude ,  that  may  be  found  as 
in  the  Latter  Part  ot  Prohi.  II.  thus : 

As  the  Radius , 

Is  to  the  Difference  of  Latitude  ill  Meridional  Parts  ; 

So  is  the  Tangent  of  the  Rumb , 

To  the  Difference  of  Longitude  in  Minutes. 

Which  divided  by  do,  gives  the  Difference  of  Longitude  in  Degrees ,  viz,.  70  deg. 

VI.  By  the  Difference  0/ Longitude,  the  Rumb,  and  one  Latitude,  to  find 

the  other  Latitude  and  the  Diftance. 

Admit  I  fail  from  the  Lizard  at  D,  (being  in  the  Latitude  of  50  deg.)  W  SW, 

5  deg.  5 1  min.  Wefterly,  till  1  have  altered  my  Longitude  70  deg.  how  much  have  I 
depreffed  the  Pole,  and  how  far  am  I  from  the  Lizard  ? 

Firft,  Reduce  the  Difference  of  Longitude,  A 13,  70  deg.  into  Minutes,  by  multiplying 
them  by  60,  it  makes  4100 :  Then  fay, 

As  the  Tangent  of  the  Rumb  ADD,  71  deg.  11  min.  Co.  Ar.  9.52839 

To  the  Difference  of  Longitude  A  B  in  Parts,  4100  3,61315 

So  is  the  Radius ,  90  deg.  10. 

To  the  Difference  of  Latitude  of  Latitude  D  B  in  Parts,  1417  .1-3.1 5 1 54 

Now  the  Meridional  Parts  anfwering  to  50  deg.  of  Latitude  arc  3475,  from  which 
fubtra&ing  1417,  (the  Parts  here  found,)  there  remains  1058  ;  which  fought  in 
the  Table,  againft  it  you  will  find  31  deg.  15  min.  which  is  the  Latitude  of  the 
Place  to  which  l  am  come;  fb  that  the  Difference  of  Latitude  is  17  deg.  35  mui. 

Secondly,  For  the  Diftance , 

Having  already  the  Rumb  and  Difference  of  Latitude ,  the  Diftance  may  be  found  as 
in  the  III.  and  V.  Problems,  in  this  manner. 

As  the  Co-fine  of  the  Rumb  DAB,  1 8  d.  39  m.  Co.  Ar.  0.495 14 

To  the  Difference  of  Latitude  D  B,  1055  Miles  3.01325 

So  is  the  Radius,  90  deg.  10. 

To  the  Diftance  A  D,  3299  Miles  ^3  51839 

VII.  The  Rumb,  the  Diftance,  and  one  Latitude  given ,  to  find  the  other 
Latitude,  and  the  Difference  of  Longitude. 

Suppofc  I  fail  W  SS,  3  deg.  1  min.  Wefterly,  3199  Miles,  and  then  find  my'felf 
in  the  Latitude  of  31  deg.  25  min.  I  demand  the  Latitude  of  the  Place  from  which  I 
came,  and  the  Difference  of  Longitude  between  That  and  This. 

Firft,  For  the  Difference  of  Latitude, 

As  the  Radius,  90  deg.  iQ< 

Is  to  the  Diftance  failed,  A  D,  3199  Miles  2.5 182B 

So  is  the  Cofine  of  the  Rumb  D  A  B,  18  d.  39  ni.  9. 50486 

To  the  Difference  of  Latitude  D  B,  1 05 5  Miles  7' 3. 02314 

Which  1055  Miles  converted  into  Degrees,  is  17  deg.  35  min.  the  Difference  of 
Latitude  required,  which  added  to  31  deg.  25  min.  makes  50  deg.  for  the  Lati¬ 
tude  of  the  V\vftVi\GQ. 

The  Difference  of  Longitude  is  found  as  before  in  the  IV.  Problem ,  thus : 

As  the  Radius , 

To  the  Difference  of  Latitude  in  Meridional  Parts) 

So  is  the  Tangent  of  the  Rumb , 

To  the  Difference  of  Longitude  in  Minutes. 

And  thus  the  Difference  of  Longitude  will  be  found,  as  in  this  Example,  to  be  70  dog 


VIII.  To 


part  III.  Of  SAILING  by  the  True  Sea-Chart. 

VIII.  To  convert  the  Difference  of  Longitude  found  in  any  Parallel,  in  De¬ 
grees  and  Minutes,  into  Miles. 

Admit  there  be  two  Places,  A  and  B,  both  in  the  Parallel  of  50  deg.  of  Latitude , 
Which  differ  in  Longitude  70  deg.  I  demand  the  Diftance  of  thofe  two  Places. 

It  is  to  be  underftood,  that  the  Minutes  of  Longitude  in  any  Parallel  are  in  propor¬ 
tion  to  the  Diftance  in  Miles,  as  the  Equinoctial  is  to  the  Parallel  \  or,  aS  the  Semididt 
wire  of  the  Owe  is  to  the  Semidiametre  of  the  Other .  That  is, 


As  the  Radius,  90  deg.  io. 

Is  to  thcCofine  of  the  Latitude ,  40  deg.  9.80807 

So  is  the  Difference  of  Longitude  in  Miles,  4200  3.62325 

To  the  Diftance  in  that  Parallel  2700  Miles  ,1-3.43 1 32 


By  Protraflion. 

Let  it  be  required  to  protrad  the  two  Places  before  mentioned,  one  in  the  Latitude 
of  50  deg.  the  other  in  the  Latitude  of  32  deg.  25  min.  and  differing  in  Longitude 
70  deg.  both  by  the  Plain,  and  by  the  True  Sea  Charts. 

Firft,  Draw  a  Right-line,  E  IE,  reprefenting  the  Parallel  of  th6  Latitude  of  the  IJ- 
xard,  32  deg.  15  min.  and  upon  it  let  70  deg.  the  Difference  of  Longitude  (in  Miles 
4100)  from  JE  to  E. 

Secondly,  From  JE  let  fall  a  Perpendicular  JE  C,  reprefenting  the  Meridian  of 
Bermudas :  And  becaufe  the  Difference  of  Latitudes  is  1 7  deg.  3  5  min.  and  the  Meridio¬ 
nal  Parts  anfwering  thereunto  are  1417,  let  them  from  JE  to  C,  and  draw  the  Line 
E  G »  fo  (hall  you  have  conftituted  a  Right-angled  Triangle  /EEC. 

Again,  Reduce  the  17  deg.  35  min.  the  Difference  of  Latitude,  into  Miles,  by  mul¬ 
tiplying  of  them  by  60,  and  they  make  105  5,  which  let  from  C  to  A,  and  through 
A  draw  the  Line  A  B  Parallel,  and  of  the  fame  length  with  E  JE,  (viz.  4100  Miles> 
and  draw  the  Line  B  C,  conftituting  another  Right-angled  Triangle  ABC. 

Now  is  C  Bermudas ,  and  B  the  Lizard,  diftant.  4329  Miles,  according  to  the  Plain 
Chart ;  but  C  D  the  Diftance  3299  Miles,  according  to  the  True  Chart  .—The  Differ 
rence  1030  Miles. 

And  now  is  B  C  the  Rumb-line  betweeh  the  two  Places,  according  to  the  Plain 
Chart ;  but  C  E  the  Rumb-line ,  according  to  the  True  Chart  i  and  the  Angle  B  C  A, 
75  deg.  5  3  min.  is  the  Courfe,  According  to  the  Plain  Chart ;  but  the  Angle  EC  JE, 
71  deg.  2 1  min.  is  the  Courfe  according  to  the  True  Chart ,  differing  4  deg.  3 2  min. 

Alfo,  E  IE.  is  the  true  Difference  of  Longitude,  and  A  D  the  true  Meridian  Diftance 
or  Departure. 

In  this  manner  may  all  the  other  Problems  before  Calculated  be  Protra&ed ;  but 
this  one  may  luffice,  the  P  rot  raft  ion  differing  nothing  from  that  of  the  Plain  Chart , 
bnly  you  rnuft  life  the  Proper  Difference  of  Longitude  and  Latitude,  in  ft$ad  of  the  other. 


Lin  problems 
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PROBLEMS  of  S  A  I  L  I  N  G 

According  to  (  ■ 

M  E  K  c  A  T  OK  s  P  V  o  j  e  c  t  i  o  n, 

'trigonometrically  Performed,  and  alfo  wrought  upon 

Witli  a  'Piii'ii lid  between  the  Plain  and  T  it  ur.  S  e  a-C  h  a  it  t. 

PROBL.  I.  Bom  to  make  Sea-Chart  ( both  General  and  Particular) 
according  to  Mercator’/  Projetfipn.  : 

A  Sea-Chart,  according  to  this  Trojellm,  may  be  made  General ,  from  the  Erjuino- 
Mal  towards  either  of  the  Poles. or  Particular,  lor  any  one  dcf.gneU  Voyage 
between  any  two  Parallels  pf  Latitude,;,  both  which  are  to  be  made  by  help  ot  the 
following  table,  which  Is  fitted  for  dividing  ot  *  Meruhan  Line  (or  Scale)  upon  a 
Kuler  as  Mr.  Gunter  hath  taught  how.to  doc:. And  Inch  a  Meruhan  Scales  may.be 
conveniently  fet  upon  fuch  a  Ruler,  is  before  deJeribed,  Lib.  %.  Part  2.  ot  Pralfical 
Agronomy ,  But  let  it  lv^fficc  here  tOj  fliew  how  to  .Projedt  a  Sea-Chart  by  the  lplloWi 
ing  Table.  1  ■  r  ■■  • 


T  A  B  L  E 


For  the  Dividing  the 


M  iE  RID  IAN  S 


I  N  A 


True  Sea-Chart, 

According  to  Mr.  Wrights  (vulgarly  called  Mercator's) 

Project!  on. 


A  TABLE 
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A  TAB  LE  for  Dividing  the  Meridians  in  a  True  Sea-Chart. 


D. 

* 

_  JU 

At.  D.  par. 

Af. 

D.  par. 

At.  \ 

o  54-85  54  o  54.41  60 


4 9  0  5<*-37 
5  5^52 

12  55.58 
18  66.81 
24  55.98 
30  57* » 3 
36.  57-29 
42  57-44 
48  57-^Q 
54  57-74 

50  o  57  91 
5  58.05 
12  58.22 
I81 58.38 

24  58.53 

30'  58.59 
36]  58.8  s 
42'  59.00 
48;  59-1* 
54  59.32 


55  o  55.13  5 1 

5  55.30 
12  55.48 
18  66  66 
24  55.83 
30  57.01 
35  57.19 
42  57.35 
48  57.54 
54  ^7.72 

5 5  o  57.50  52 

6  58.07 
12  58  25 
18  58.44 
24  68.62 
30  58.8o 
35  5 8.98 
42  59.15 

48  59.34 

54  69-53 


o  75.45  55  o 
5  75-^5  6 

12  75-85  !  *2 

18  76.05  18 

24  76.26  24 

30  76.46  30 

35  76.67  36 

42  75-87  42 

48  77.07  48 

54  77-28  54 

:  o  77-49  67  o 


059.48157  069.7  >63 


o  79-58  68 
6  79-79 
»2  80.01 
18  80.22 
24  80.41 
30  80.66 
36  80.87 
42  81.09  - 

48  81.51 
54  8i’*3  __ 

o  81.75  69 
6  81.97 
12  82.19 
18  82.47 
24  82.63 
30  32’.86 
36  83.08 
42  83,31 

48  83.53 
54  ®3-7<*  : 


88.72  72  0  ; 

88.97  6 

89.22  12 

89.47  *8 

89.71  24 

89.97  30 

9022  36 

90.47  42 

90.72  48 

90.98  54 

91.23  '73  o] 

91.49  6. 

91.75  12 

92.00  18 

92.26  24 

92.52  30 

92.78  36 

93- °5  42 

93.31  48 

93.58  54 

93.84  74  o 
94.21  6 

94- 38  12 

94- 65  18 

94.92  24 

95**9  30 

95- 47  36 

95-74  42 


96.57  75  o 

96.85  6 1 

97.11  12 

97.42  18 

97.70  24 

97.98  30 

98-27  36 

98.56  42 

98.85  48 

99.14  54 


142  o  61.09  58  0  7 *‘57  64  o  83.99  7°  o  99*43  7 6  o 

/  .  *  n  I  X  0.11  X  no.11  X 


6  99-72 

12  I00.CI 
18  100.31 
24  100.61 
30  100.91 
36  101.21 
42  101.51 
48  101.81 
54  102.12 


0  62.73  59  0  73.49  65  0  86.31  71  o  102.43  77 


6  10273 
12  10304 
18  10335 
24  103  6 7 
30  103.98 
36  104.3- 
42  104.62 
48  104.94 
54  lo<.2.5 


05.58  78 

O 

129.07 

105.90 

6 

119.56 

106.13 

12 

130.06 

106.55 

18 

130.54 

106.89 

24 

131.03 

107.22 

30 

*3«-53 

107.51 

S6 

132.04 

107.69 

42 

132.54 

108.23 

48 

*33.05 

108. 56 

54 

‘33-57 

108.91  79 

0 

134.09 

109.25 

6 

134.60 

109.59 

12 

*35.19 

109.94 

18 

135.68 

110.29 

24 

136.23 

110.64 

30 

136.77 

l 10.96 

36 

137.32 

111.35 

42 

137.88 

1 1 1.70 

48 

138.44 

1 12.06 

54 

139.01 

112.43  80 

0 

139.58 

112.79 

6 

140.16 

113.16 

12 

140.75 

113.52 

18 

141.34 

115.89 

24 

141.93 

*14.27 

30 

142.54 

1 14  64 

36, 

*43.14 

115.02 

42 

*4376 

H5.40 

48 

144.38 

115.79 

54 

145.01 

116.17  81 

| 

O 

*45.65 

116.56 

6\ 

146.29 

116.95 

121 

14694 

H7.34 

18 

147.60 

117.73 

24' 

148.26 

1 1 8. 1 3 

30 

148.93 

"8.53 

3* 

149.61 

118.94 

42 

1 50.30 

*19.34 

48 

1 5 1.00 

119.75 

54 

'  5**7  * 

*20.17  82 

~i 

0 

152.42 

121.58 

6 

*53.14 

12  1.00 

12* 

153.88 

121.40 

18 

15462 

121.84 

24 

*55-37 

122.27 

30 

156.13 

I22.70 

36 

156.90 

I23.I3 

42 

157.58 

123.57 

48 

158.48 

I24.OI 

54 

159.28 

124.45  83 

0 

160.09 

I24.90 

6 

160.92 

*25.35 

J  2 

161.76 

125.80 

18 

16261 

126.26 

24 

•  63.47 

125.72 

3° 

104.35 

127.18 

36 

165.24 

*27.65 

42 

169.14 

6  169.90 
12]  170.90 
18J  171.90 
24  172*90 
3°j  *73-94 
36  *74-99 
42  176.06 
48  177.16 
54  *78-27 

85  o  179-4* 

6  180.57 
12  *81-75 
i  18  182.56 

24  184.19 
3°;  185  45 
36  186.74 
t  42  188.06 

t  48  189.41 

54  *9°-79 

86  o  192.21 

1  6.  193.66 

1  12  195**5 

\  18  196.68 

t  24  158.25 

t  301  *99-86 

36  2°*-53 
1  *  42  203. 24 

I  48  205.00 

54  206.82 

:  87  oj  208.70 

>  6  j  210.6  5 

12  212.67 

;  18  214.74 

'  24  216.90 

t  30  219.16 

1  ’36  221.50 

>  42  223.94 

>  48  226.48 

54' 229.15 

■  88  231  95 

\  6  234.89 

1  *2  237-99 

i8|  241.20 
24  24474 
!  30  248.44 

»  3*;  252  40 

42  256.115 
481  26  I.24 
54  266-23 
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T  The  Vfe  of  the  Table  in  making  a  General  Sea-Chart  according  to 
1#  J  Mercator’/  Projection. 

„ -nn  thc  manner  of  Divifion  of  the  Parallels  of  Longitude  upon  the  tstquaur  let  %  VIU- 
F  ,  l!*  be  drawn,  and  divided  and  croflcd  with  Parallel  ALndun, 

•  I  MS  as  in  the  Plain  Sea-Chart:  But  tor  the  dividing  the  Medians  you  mutt 
!'>  t±Zo  the  following  Table,  and  work  in  this  manner. 
h  S,  I  To  draw  the  Parallel  of  io  deg  of  latitude  Irom  the  P.V<m.!Ual. 

,  CTJhl' Table for  ,o  deg.. igainft  which  you  dull  find  io.o,  ;  this  Number 
'  from  which  your  KpMM  K.  <e  was  divided. 

ta  ftomVhe  P.fiMl.al  it  felt',  it  being  fb  divided,)  and  let  them  upon  the  Miruh.im 
(or  trom  t  anj  from  a  to  io,  and  draw  the  Line  to  io  to;  die 

a' a/Wof  i o’  deg.  Of  Latitude  from  the  either  Northward  or  Southward. 

Example  i-  Let  it  be  required  to  draw  the  Parallel  ot  40  deg.  of  Latitude  from 

Look  into  d?e  Tablc  for  40  deg.  and  again!!  it  youfliall  find  45.71  Parts,  which 
..tefrom  the  fame  I Haemal  Scale,  and  let  them  upon  the  Mend, am  iP.  P  and  at  S>, 
from  ^”040,  and  from  a  to  40,  and  draw  the  Line  40  40  lor  thcPWMot  4od. 

To  deferibe  the  Parallel  of  55  deg.  o(  Latitude.  _ 
i  u  i./rhe  Table  for  deg.  againtt  which  you  find  66.13,  which  taken  out  of 
,tC°Scl  ( o  divided  will  reach  from  At  toF,  and  from  ,  to  E }  fo the 

Line  F  E  being  drawn,  it  (hall  be  the  Parallel  of  55  deg  of  Latitude :  And  io  lor  any 

other. 

II  yJC  yrc  of  the  foregoing  Table  in  making  a  Particular  Sea-Chart, 
according  to  Mercator/  Projection. 

TO  make  a  Particular  Sea  Chart  according  to  this  P niellim,  firft,  draw  die  Line  f,?.  IX. 

F  F  ferving  for  the  Firft  Meridian,  and  crois  it  with  two  Parallel,,  F  C,  and 
F  H  tile  one  at  the  upper,  the  other  at  the  lower  end  of  the  Chart,  which  may  fieve 
r  1  n  pvu'Pinc  parallel t  of  Latitude  between  which  your  Navigation  will  extend. 
f°Th™  confider  at  what  Latitude  the  Chart  is  to  begin  and  end  ;  io  this  Chart  here 
inSdcd  s  h  tween  the  Latitudes  of  49  deg  and 1  57  deg.  I  thereto  look  into  die 
?  kil  *nd  find  that  4.9  deg.  of  Latitude  mutt  be  drawn  at  56.37  Parts,  and  57  deg. 
of  LdfiniVat  69.71  Ruts  oi  the  Equinoctial :  Subtriift  5^-37  trom  69.7 1  the  Remain¬ 
der  will  be  13.14,  which  is  the  Meridional  Vi  fiance  between  the  Latitude  ot  49  deg. 
an d  <7  dee  This  done,  take  the  Line  E  F  in  your  Compares,  and  mca  tiring  it 
;jo„! a  Diagonal  Scale,  you  will  find  it  to  contain  i**75-  Then  iay  by  the  Rule 
of  Proportion ; 

As  13.H,  the  Meridional  Difiance  between  the  two  Latitudes, 

So  Vi  it <°°the  Meridional  Difiance  between  the  two  extreme  Latitudes , 

To  0.  92V  the  Parallel  Difiance  of  the  Meridians. 

Wherefore,  take  0.91  out  of  the  fame  Diagonal  Scale  upon  which  you  mcafured 
die  Line  EE  and  with  that  Extent  fet  off  the  other  Meridians  at  both  ends  of  the 
dart  at  1,2, \&c.  and  through  thofc  Points  draw  the  Meridians  1,1,— a,  a, -3*3? 
Sleltothcfirft  Meridian  EF,  and  number  them  with  >,  i,  &c  and  divide 
each  Space  between  i  and  2  ,&c.  into  10  or  100  Equal  Parts-,  lot  it  is  luppofcdeve- 

fvnff hem  to  be  divided  into  1000  Equal  Parts. 

yThe  Meridians  being  drawn,  and  the  Parallels  of  the  two  extreme  Latitudes  divi¬ 
ded,  as  is  before  (aid,  proceed  we  now  to  prick  down  the  other  intermediate  l  arallels 

0fLoo Tin  the*  Table  for  49  deg.  againtt  which  is  56.37  :  Alio  look  for  50  deg. 
againtt  which  is  57.91,  their  Difference  is  1.54;  which  taken  out  of  the  divided 
fardel  of  49  deg.  E  H,  will  reach  upon  the  Meridians  E  F  and  II  G,  Irom  49  (050. 
io  the  Line4 50  50  (hall  be  the  Parallel  of  5°  deg.  ot  Latitude  irom  the  Eqmncihal. 

5  5  Then  for  the  Parallel  of  5 1  deg. 

The  Number  again!!  5 1  deg.  is  W'f 

From  which  iubtrad  the  Mend. Diftancc  of  49  deg.  J 6.j7_ 

The  Remainder  is  5  1 1  , 

Jill;  Winch 
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- Which  taken  out  of  the  divided  Parallel  of  49  deg.  will  reach  un.m  the  A/m- 

,"fF  and  H  G  to  <  1  and  5 1 ;  (o  the  Line  5151  being  drawn,  (hall  he  the  Pa- 
'/  'lei  of  , ,  dcK*  of  Latitude  from  the  E t,uimlltal:  And  (b,  by  contimiaHubtt  ailing 
Of  ,6  17  (the  Meridional  Diftance  of  the  Idler  given  Latitude  49 deg- )  Irom  the 
Meridional  Distance,  again!!  every  Degree  ot  Latitude  m  the  7 able,  they  (hall  give 
Pofnts  whereby  to  prick  down  all  the  Parallels  beyond  49  deg.  towards  cither 
Tele:  As  in  this  little  Table  for  this  Chart. 


>ffance  of  49  dcgX 
of  Latitude,  the  I 


rcoi  r57*9°9"'  r.540'1 

cr  UqaHi  r  1  a  /  /  Shall  he  the  Diftance 

ZtZ“f i  \\  64”°  k?‘LiX ‘the'  W?"  the  l  irli  4W,„v 

in 

I57J  L69.712J  I-13.34D 

For  the  Subdivifions  of  thefe  Degrees  of  the  Meridian  they  may  be  divided  each 
of  them  into  equal  Parts,  as  the  Divifions  at  the  top  and  bottom  of  the  Chart  ought 
to  be;  but  the  Degrees  of  the  Meridian,  .as  they  grow  higher,  they  ought  (till  to 
grow  greater.  But  the  difference  is  fo  liiiall,  that  it  cannot  produce  any  conhdcra- 
blc  Error,  though  the  Subdivifions  be  all  made  equal  between  Degree  and  Dc- 
gree.  You  may  therefore  divide  them  either  into  60  Minutes  or  Eng/ffb  Miles,  or 
into  10  Leagues,  or  into  100  parts  of  Degrees,  as  you  (hall  bed  like  oi. 

Your  Chart  being  thus  prepared,  I  will  now  come  to  (hew  you  how  to  refolve  fc- 
vcral  Problems  upon  it. 

II.  To  find  how  many  Leagues  do  artfmr  to  one  Degree  of  Longitude  in  every 
feveral  Latitude. 

UPon  the  two  edges  of  your  Protrading  Quad)  am  there  arc  two  Lines,  the  one 
divided  into  10,  the  other  into  60  equal  parts. 

Take  therefore  the  lcaft  diftance  from  the  Complement  of  the  Parallel’s  diftance 
from  the  JEquator,  (  or  die  Complement  of  the  given  Latitude : )  this  diftance  being 
meafured  upon  the  edge  that  is  divided  into  20,  (hall  fhew  you  wliat  number  of 
Leagues  make  one  Degree  of  Longitude  in  that  Parallel  of  Latitude.  Anti  the  fame 
Diftance,  being  meafured  upon  the  other  edge  that  is  divided  into  60,  will  give  fo 
many  of  our  Miles,  or  fo  many  Minutes  of  the  ts£qninottial,  or  any  other  great 
Circle,  as  arc  anfwcrable  to  one  Degree  of  Longitude  in  that  Latitude. 

Example.  Let  it  be  required  to  find  how  many  Leagues  do  anfwer  to  one  Degree 
of  Longitude  in  the  Latitude  of  18  deg.  12  min. 

Set  one  Foot  of  your  Compares  in  7 1  deg.  48  min.  the  Complement  of  the  given 
Latitude ,  and  with  the  other  take  the  neareft  Diftance  to  the  fide  of  the  Quadrant 
which  is  divided  into  10  .*  that  Diftance,  meafured  upon  the  Line  10,  will  reach 
from  the  beginning  thereof  to  19 :  and  fo  many  Leagues  do  anfwer  to  one  Degree  of 
Longitude  in  the  Latitude  of  1 8  deg.  1 2  min. 

Or,  if  you  take  the  leaft  Diftance  from  18  deg,  12  min.  the  Latitude  itfelf,  in 
the  Limb  of  the  Quadrant ,  to  that  edge  which  is  divided  into  60,  that  Diftance  will 
alfo  reach  to  19  upon  the  Line  10,  as  before. 

And  the  fame  Diftance,  being  meafured  upon  the  Line  60  of  the  Quadrant ,  will 
give  you  57  parts:  and  fo  many  Minutes  of  the  Equator  are  anfwcrable  to  one  De¬ 
gree  of  Longitude  in  the  Parallel  of  18  deg.  12  min.  or  Latitude. 

So  likewile  in  the  Latitude  of  25  deg.  15  min.  if  you  take  the  lcaft  Diftance  from 
the  Complement  thereof,  or  from  the  Latitude  it  felf,  to  the  edges  of  the  Quadrant , 
you  (hall  find  that  Diftance  to  reach  18  in  the  Line  of  20:  and  fo  many  Leagues 
do  anfwer  to  one  Degree  of  Longitude  in  the  Latitude  of  25  deg.  ij  min.  or  unto 
54  in  the  Line  of  60  :  and  fo  many  Minutes  of  the  Equator  do  anfwer  to  one  De* 
gree  of  Longitude  in  that  Parallel  of  Latitude, 


!l 


The  Analogic  or  Proportion  is, 

^Vsw^hc  Co-Sine  of  the  Latitude  64  deg.  45  mm.  ‘i'VoVcy- 

So  is  20  Leagues, 

To  18  Leagues,  *-574 

And 

So  is  60  Minutes  or  Miles, 

To  54  Minutes  or  Miles. 

HI.  By  the  Latitude  of  two  Places  a, sd  their  Diflance,  to  find  the  Rumb. 

The  Analogie  or  Proportion. 

As  the  Diftance  upon  the  Rumb,  6  (leg.  Mer.  Van:  361,  ■ M  5 7  5 « 

So  U  the 'viftimld ot ?  Latitude,  5  deg.  Mir.  Vans  }oo,  i2:.477*2 

Tlunif  dtePl^es  given' weroone ^iVthe  PaSe  of  50  deg.  end  the  othSc 
rT  E  nf  «  dee  and  the  Diftance  upon  the  Rumb  6  deg.  or  120  Leagues;  the 
pleading  tVom  one  to  the  other  will  be  found  to  be  the  third  ftom  the  Meridian, 
namely  N  E  by  N.  }?  deg.  45  ™n. 

Upon  the  Chart. 

r  ET  A  reprerent  the  Place  in  the  Latitude  of  5o  deg.  and  C  that  in  5  5  deg.' 
I  n;L,  from  A  to  C  is  6  deg.  Take  6  deg.  out  of  the  Mmdtandme , 

^etdng  one  ^oot  as  much  betow  the  lifter  Latitude  as  above  the  greater,  which 
% f?  K  in  the  Latitude  of  49i  deg.  to  L  in  the  Latitude  ot  55'  i  either  ot 
whiclAre  half  a  Degree  above  and  under  the  two  given  Latitude).  ’lake  this  Dt- 
wluch  are  halt  ay  g  letting  one  foot  in  A,  ( the  Idler  Latitude )  with 

(lance  K  L  ujy?ur  JJ  »  ,  ter  latitude  5$  deg.  in  the  Point  C,  and  draw 
the  other  crofs  the  Paralle  g  ^  uantjty  of  the  Angle  B  A  C,  being  found, 

(ehherby  your°S»t/  „r  ^..Lnt.)  fhewtou  the  Inclination  of  the  Rumb  to  the 

MNotc"rto  »fttgr tfflfiZifdewing,  tic  Difference  of  Longitude  mnft  always  be 
taken  out  of  the  /Equator,  and  meajured  thereupon  alfo.  But  the  Difference  o/ La¬ 
titude  and  Diftance  upon  the  Rumb  muff  always  be •  meafured  upon,  and  taken  out  of 
the Meridian  Tine  of  your  Chart.  And  hereajter  Jfl,all  call  them  the  proper  Difference , 
and  proper  Vi  (lance. 

IV  The  Longitude  .ml*  Latitude  of  Wo  Places  being  given  to  find  the 
Rumb. 


The  Analogic  or  Proportion . 

As  the  Proper  Difference  of  Latitude  5  deg.  Mtr.  Parts  493, 
Is  to  the  K adtus,  90  deg. 

So  is  the  Difference  of  Longitude  5  deg.  30.  Mer.  Parts  330, 
To  the  Tangent  of  3  3  deg.  45  the  Rumb. 


2.6918$ 

10. 

13.51851 

9.82566 


Thus  if  the  Places  fhould  lie  one  in  the  Latitude  of  50  deg.  and  the  other  in  the 
latitude  of  <<  dec  and  the  Difference  of  Longitude  between  them  were  5  deg. J°  mi”* 
the  limb leading^ftom  one  place  totheot&r  will  be  found  to  be  the  third  from  the 
Meridian  N  E  by  N.  33  deg.  45  min. 

Upon  the  Chart. 

THE  Meridians  and  Varallels  being  drawn  through,  the  two  Places  at  A  and  C, 
and  aftreight  Line  from  A  to  C,  for  the  Rumbby  yourCktv/  « 
find  the  quantity  of  the  Angle  BAC,  which  you  will  find  to  be  3}  deg.  45  nun. 
or  the  third  Lumb  from  the  Meridian  N  E  by. N.  .  , 

But  if  tltis  Rumb  wore  to  be  found  by  the  Common  Sea-Chart, 11 
to  be  above  47  deg.  that  is.  NE  2  deg.  Eafterly;  tliat  is,  one  whole  Point  and 
2  deg.  more  Eafterly  than  it  fhould  be.  y.  ^JC 
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V.  The  Latitude  of  two  Places ,  and  the  Rumb  being  given ,  to  find  the  Dif¬ 
ference  of  Longitude. 

The  Analogy  or  Proportion. 

As  the  Radius  .  o.  o 

Is  to  the  7Vw?H»f  Of  the  W,  3  3  deg.  45  nun. 

So  is  the  Proper  Difference  of  Latitudes ,  Mr.  493>  . .  *:,? 918 j 

To  350,  the  Difference  of  Longitude  6  deg.  30  min.  ^2*5 1 774 

Thus  the  Latitude  of  one  Place  being  50  deg.  and  the  other  f  <  deg.  and  the 
leading  from  one  to  the  other  being  the  third  from  the  Meridian,  the  Difference  of 
Longitude  will  be  found  to  be  5 1  deg. 

Upon  the  Chart. 

LET  ft  Meridian  be  drawn  through  A,  and  a  Parallel  of  Latitude  through  C. 

Then  upon  the  Angle  A  Protraft  the  Angle  of  the  Rumb  33  deg.  45  mm.  So 
the  Diftance  B  C  upon  the  Parallel,  being  meafiircd  upon  the  bottom  ol  the  Chart , 
will  be  found  to  contain  6  deg.  30  min.  .  _  ...  . 

But  if  this  Difference  of  Longitude  were  to  be  found  by  the  Plain  Sea-Chart ,  the 
Difference  of  Longitude  would  be  found  to  be  but  3  deg.  20  min.  which  is  more  than 
3  deg.  lefs  than  the  truth  :  And  yet  this  Error  would  be  yet  greater,  it  either  the  La¬ 
titude  be  greater,  or  the  Rumb  farther  from  the  Meridian. 

VI.  The  Difference  of  Longitude  of  two  Places ,  the  Latitude  of  one  of  than, 
and  the  Rumb  leading  from  one  to  the  other  given ,  to  find  the  Latitude 
of  the  other  Place * 

The  Analogy  or  Proportion: 

As  the  Radius ,  I0- 

To  the  Co-Tangent  of  the  Rumb ,  5 6  deg.  1  *  min.  1  o.  r  7  5 1 1 

So  is  the  Difference  of  Longitude  6  deg.  30  min.  (or  330  Parti,  )  2t51^5l 

To  493,  the  Proper  Difference  of  Latitude  ill  Parts.  ,11.69  362 

Thus  if  the  Latitude  of  one  of  the  Places  were  50  deg.  the  Rumb  leading  from  that 
to  the  other  N  E  by  N.  33  deg.  45  min.  and  the  Difference  of  Longitude  between  the 
two  Places  were  5  deg.  30  min.  the  Latitude  of  the  ocher  Place  will  be  found  to  be 
in  55  deg. 

Upon  the  Chart. 

LEt  AB  and  DC  be  two  Meridians  drawn  through  A  and  C,  at  5!  deg.  thd 
Difference  of  Longitude ,  and  a  Parallel  of  Latitude  through  A,  eroding  the  Me¬ 
ridian  C  D  in  D  :  Then  upon  the  Point  A  Protrad  an  Angle  equal  to  the  Rumb 
from  the  Meridian  given  3  3  deg.  45  min.  So  the  Line  C  D,  being  mealured  upon 
this  Meridian  from  A,  the  given  Latitude,  50  deg.  will  reach  to  55  deg.  the  proper 
Difference  of  Latitude .  So  that  the  other  Place  lies  in  the  Latitude  of  55  deg. 

But  if  this  Difference  of  Latitude  were  to  be  found  by  the  Plain  Sea-Chart ,  this  Dif¬ 
ference  of  Latitude  would  be  found  to  be  8  deg.  1 3  min.  and  the  Latitude  louglit 
would  be  found  to  be  58  deg.  13  min.  above  3  deg.  more  than  the  truth ;  as  by  the 
Triangle  for  that  purpofe  drawn  upon  the  Plain  Sea-Chart,  marked  with  T  V  E  may 
appear. 

VII.  Having  the  Latitude  of  one  Place,  the  Rumb  leading  from  that  Place  to 
another  unknown,  and  the  Diftance  upon  the  Rumb  from  the  firjl  to  the 
fccond  Place ,  to  find  the  Difference  of  Longitude  of  the  two  Places. 

Tbs  Analogy  or  Proportion. 

As  the  Radius,  10. 

Is  to  the  Sine  of  the  Rumb  from  the  Meridian ,  33  deg.  45  min.  9-74474 

So  is  the  Proper  Diftance  upon  the  Rumb  6  deg.  Parts  593,  2.77305 

To  330  min.  (  or  5  deg.  30  min. )  the  Difference  of  longitude.  j  1.5 1779 
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TjT  If  the  two  Places  were  one  in  the  Latitude  ol  50  deg.  and  the  other  in  a 
1 1  rltitude  but  unknown  ;  the  Proper  Diftance  upon  the  Rumb  leading  from  one 
H»  Wn  E  by  N.  33  deg.  45  min.  W- 

ference  of  Longitude  will  be  found  to  be  5 1  deg. 

•  Upon  the  Chart. 

T llrough  the  Point  A  in  the  Latitude  of  50  deg.  let  be  drawn  &  Meridian  A  B, 
nnd8a  Parallel  A  D;  and  upon  the  Point  A  Protrafl  an  Angle  equal  to  the 
Vuml  iVom  t|lc  Meridian  33  deg.  45  min.  Then  take  with  the  Compaffes  6  Degrees, 
fhcTroper  D.fiaJe  upon  the  Rolf out  of  the  MmJian-line  (  having  refpea  to  the 
timJof  the  Places,  )  as  from  K.  to  I„  and  let  that  D'JIaxce  upon  the  Rami  from 
A  to  C  Then  through  C  draw  another  Meridian  C  D,  crofting  the  Parallel  drawn 
through  A  in  the  Point  D.  So  the  Line  A  D,  being  meafured  at  the  bottom  ol 
the  Chart ,  will  be  found  to  contain  5’  deg.  the  Difference  of  Longitude  fought. 

But  if  this  Difference  of  Longitude  had  been  to  be  found  by  the  common  Sea-Cbart, 
it  would  be  found  to  have  been  oncly  3  deg.  20  min.  which  is  i  deg.  10  nun.  leis 
than  the  truth  ;  as  in  the  Plain  Chart  may  be  feen,  where  the  Third  Rumb  from  the 
Meridian  cuts  the  Parallel  of  55  deg.  of  Latitude  in  3  deg.  10  nun.  of  Longitude  at 
the  Point  X. 

VIII.  The  Difference  of  Longitude  between  two  Places ,  //jc  Rumb  leading 
from  one  Place  to  the  other ,  and  the  Latitude  of  one  of  the  Places  being 
given ,  to  find  their  Diftance. 

The  Analogy  or  Proportion. 

As  the  Sine  of  the  Rumb  3  3  deg.  45  min.  9-74474 

Is  to  the  Radius ,  *  °'  »  , 

So  is  the  Difference  of  Longitude  5  deg.  30  min.  ( in  Parts  330.  )  — .ILSilSi 

To  6  deg.  the  proper  Diftance  upon  the  Rumb ,  (or  593’)  2,77377 

Thus,  if  the  Latitude  of  one  Place  were  in  50  deg.  the  oth,er  in  3  greater  Lati¬ 
tude  unknown,  the  Difference  of  Longitude  between  the  two  Places  5!  deg.  and  the 
Rumb  N  E  by  N.  33  cleg.  45  min.  from  the  Meridian  ;  the  proper  Diftance  upon  the 
Rumb  will  be  found  to'  be  6  degrees. 

Upon  the  Chart. 

LET  two  Meridians,  AB  and  CD,  be  drawn  through  A  and  C,  according 
to  the  Difference  of  Longitude ,  and  a  Parallel  of  Latitude  through  A,  crofting 
the  Meridian  C  D  in  the  Point  D.  Then  upon  the  Point  A  Protraft  an  Angle  of 
33  deg.  45  min.  the  quantity  of  the  Rumb  from  the  Meridian ,  and  draw  the  Line 
A C crofting  the  Meridian  CD  ill  C.  So  the  Diftance  CD,  being  taken  in  the 
Compaffes,  and  meafiircd  upon  the  Meridian- line  of  the  Chart ,  (  refped  being  had  to 
the  Latitude  of  Places)  that  is,  lo  much  above  the  greater  Latitude  as  below  the  lel- 
fer  Latitude ,  you  will  find  it  to  contain  6  deg. 

But  if  this  Letting  of  the  Compaffes  fo  much  above  one  Latitude  as  below  another 
feem  difficult,  it  maybe  thus  otherwile  done.——  For,  the  Rumb-line  being  drawn, 
it  will  cut  the  Meridian  C  D  in  C:  fo  a  Parallel  drawn  through  C  will  cut  the  Aft- 
ridian  A  B  in  B:  fois  B  the  Latitude  of  the  lccond  Place,  viz.  55  deg.  Then  di¬ 
vide  the  Diftance  between  the  two  Latitudes  A  and  B  in  two  equal  parts  in  the 
Point  M;  alfo  divide  the  Rumb-line  A  C  in  two  equal  Parts  in  N:  Then  take  thd 
Diftance  N  C  or  N  A,  and  lotting  one  foot  of  the  Compaffes  in  M,  the  other  will- 
reach  to  L  above  the  greater  Latitude ,  and  from  M  to  K  as  much  below  the  left 
ler  Latitude,  namely,  30  min.  or  half  a  Degree  on  either  fide »  fo  that  between  K 
and  L  are  contained  6  deg.  and  that  is  the  proper  Diftance  upon  the  Rumb* 

But  if  this  Diftance  were  to  be  found  by  the  Plain  Chart ,  it  would  be  almoft 
Jo  dog.  or  197  Leagues,  which  is  77  Leagues  more  than  in  truth  it  ftiould  be  :  As 
m.'.y  appeir,  if  you  mcafiire  the  Line  A  Lin  the  Plain  Chart,  upon  the  fide  thereof- 
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IX.  The  Difference  of  Longitude,  and  Diflancc  of  two  Places ,  with  the  La¬ 
titude  of  one  of  the  Places ,  being  given ,  to  find  the  Rumb  that  leads 
from  one  to  the  other. 

The  Analogy  or  Proportion. 

As  die  proper  Diflancc  upon  the  Rumb  6  deg.  (  or  593,  )  177305 

Is  to  the  Difference  ol  Longitude  5  deg.  30  min.  (or  330,)  1 2. ^  1 85 1 

So  is  Radius ,  _ 

To  the  Sine  of  33  deg.  45  min.  the  Rumb  from  the  Meridian.  9-74546 

Thus,  if  one  of  the  Places  lay  in  the  Latitude  of  50  deg.  and  the  other  in  a  greater 
Latitude ,  but  unknown;  the  Difference  of  Longitude  between  them  5  *  deg.  and  their 
proper  Diftance  Upon  the  Rumb  6  6c g.  the  Inclination  of  the  Rumb  to  the  Meridian, 
which  leadeth  from  one  Place  to  the  other,  will  be  found  to  be  33  deg.  45  min, 
that  is  the  N  E  by  N  Point. 

Upon  the  Chart. 

LEt  the  Meridians  A  B  and  D  C  be  drawn  through  A  and  C,  and  through 
A  a  Parallel  of  Latitude  A  D :  Then  open  the  Compacts  ( having  re- 
fped  to  the  Latitudes )  from  K  to  L,  the  quantity  of  6  deg.  in  the  Meridian ; 
and  fetting  one  foot  of  that  Extent  in  A,  with  the  other  foot  crofs  the  Meridian 
CD  inC,  and  draw  the  Right-Line  AC  for  the  Rumb.  Laftly,  By  your  Chord  or 
Quadrant  find  the  quantity  of  the  Angle  B  A  C,  33  deg.  45  min.  and  that  is  the 
Rumb  required  N  E  by  N. 

But  if  you  were  to  find  this  Rumb  by  the  Plain  Sea-Chart ,  it  would  be  found  al- 
mod  the  E  N  E  Point  within  1  deg.  30  min.  differing  from  truth  near  3  whole 
Points  to  the  Eaftward. 

X.  The  Longitude  and  Latitude  of  two  Placet  being  given,  to  find  the  Di- 
fiance  upon  the  Rumb. 

The  Analogy  or  Proportion. 

As  the  proper  Difference  of  Latitude  493,  2.69285 

Is  to  the  Difference  of  Longitude  330,  J  2.51851 

SO  is  Radius ,  10. _ _ 

To  the  Tangent  of  33  deg.  45  min.  the  Rumb.  9.^2506 

And 

As  the  Sine  of  the  Rumb ,  33  deg.  45  min.  9-74474 

Is  to  the  Radius,  Io. 

So  is  the  Difference  of  Longitude  5  deg.  30  min.  (  or  330J  12.51851 

To  593,  (  or  6  deg. )  the  proper  Difiance  upon  the  Rumb.  2T77  37 7 

Thus,  the  two  Places  being  one  in  the  Latitude  of  50  deg.  the  other  in  the  Lati¬ 
tude  of  5 5  deg.  and  the  Difference  of  Longitude  between  them  being  5I  deg.  the  pro¬ 
per  Difiance  upon  the  Rumb  will  be  found  to  be  6  deg. 

Upon  the  Chart. 

DRaw  the  Meridians  A  B  and  C  D,  the  Difference  of  Longitude  between  them 
being  54  deg.  and  through  A  and  B  draw  two  Parallels  B  C  and  A  D,  and 
then  rheLine  for  the  Rumb  leading  from  the  one  to  the  other  A  C.  So  A  C,  be* 
in£  takefi  in  the  Compafies,  andmcafhrcd  upon  tho  Meridian-line  of  the  Chart,  with 
this  condition,  that  at  the  retting  of  the  Compafies  upon  the  Meridian-line ,  one  foot 
be  fo  many  Degrees  above  the  greater  Latitude  ns  the  other  foot  is  below  the  letter 
Latitude ;  fo  will  the  feet  of  the  Comp  reft  in  the  Points  K  and  L,  one  being 
30  min.  below  the  letter  Latitude,  and  the ‘other  30  min.  above  the  greater. 

But  if  this  Distance  upon  the  Rumb  were  to  be  folmd  by  the  Plain  Chart ,  it  would 
be  found  to  be  almoft  7  deg.  1 5  min,  or  245  Leagues,  which  is  2  5  Leagues  more 
than  it  fhould  be. 


XI.  The 


Part  III. 


Of  SAlLiPUJ  by  we  n* 


vt  \The  I  ititude'  of  wo  m^Mdthcir  *{**  f  R«lnb  few*  gf- 

xl-  ■  to  find  I  heir  Difference  of  Longitude. 

The  Analogy  or  Proportion. 

■  A,  the  proper  mlrncc  upon  tho  Rumb  593>  filllll 

Is  to  the  proper  Difference.*  Latitude  49,,  ^ _ _ 

S°ToKdt sine  of  5*  deg.  ,  5  min.  .he  Comp.  of  .he  Rumb t 

So  is  the  Sineof  the  Ritwifrom  the  Meridian,  33  deg.  45  min. 

To  the  Difference  of  Longitude,  3  3°. 

r  „r  ,1,,.  pl  ices  be  in  the  Latitude  of  50  deg.  and  the  other  in  55  deg. 

Jib* »p»n  t,hc  Rrb  6  dcg- 01 M0  Lcagues’  D>s‘mm 

Longitude  will  be  found  to  he  5  deg.  3°* 

Upon  the  Chart. 

D™  ...  AT)  md  BC  two  Parallels  of  Latitude,  through  50  deg.  and  '55  deg. 
Raw  A  D  mw  »  ^  ™  Latitudes  :  Then  out  of  the  MtridtanLne  take  the 
which  WCIC  \  R  A  (hwingrcfpcato  both  Latitudes)  from  KtoL:  the 
proper  Dfiance  llPon  ^  ,  8  oni  foot  being  let  in -A,  the  letter  Latitude , 

Otnpaffes  being  opened  to  th n  Difim ce,  one  J  the  mUnce  B  C, 

by  the  T  V  E,  drew.,  upon  the  VUm  Oort,  nuy  appear. 

m  P  * 

‘Difference  of  Latitudes 

The  Analogy  or  Proportion. 

As  the  proper  D, fiance  of  the  two  Places  upo.uhe  Rumb,  59?  ,*;773°? 

Is  to  Radius,  1151851 

So  is  the  Difference  of  Longitude,  3  30,  — “•g 

To  the  Sine  of  33  deg.  45  min.  the  Rumb ;  /7+H 

Anti  . 

So  is  the  Co  fine  of  the  Rumb,  56  deg.  15  nml. 

To  493,  the  proper  Difference  of  Latitudes. 

will  be  found  to  be  5  deg. 

Upon  the  Chart. 

T^Hroueh  the  given  Latitude  A  draw  a  Meridian  AB,  and  a  ParaljA  ™ 
T  upon  the  Parallel  let  the  Difference  of  Lo.mi.ule  5i  deg.  taken  hon, ^h-  bottom 
of  the  Chan,  from  A  to  D,  and  through  D  draw  ^Mertdtnl DC. 
tteww*  take  .lie  proper  Defiance  upon  the  RJW,  C  D  in'c: 

letting  one  foot  of  the  Com[affe,  In  A,  w,th  the  other  cro. .  the  Mend, an  L.U  m  e_. 
lo  a  Parallel  of  Latitude  drawn  through  C  will  lie  the  lara {{4  5\^  ,  dcK 

55  deg.  the  Latitude  of  the  other  Place,  and  50  bang  taken  l.o.n  55.  1'-av‘-5  5  m-g. 
for  the  Difference  of  Latitudes  required.  would  have  been 

Which  Difference ,  had  it  been  to  be  found  by  the  V  a,,,  <f  >  ^  Triangle 

but  2  deg.  25  min.  that  is,  2  deg.  35  mm.  lets  than  the  tiuth ,  as  by  the  luangie 

T  V  E  upon  the  Plain  Chart  may  appear. 


12.51851 

9-74546 


XITI.  75r 


URSUS 


AT  It  EMAT  ICUS. 


XIII.  Jhe  Latitude  of  tm  Places ,  and  their  Difference  of  Longitudes  being 
given ,  to  find  the  Rumb  leading  from  one  to  the  other ,  and  alfo  how 
many  Degrees  diflant  they  are  afunder. 

THis  Propofition  is  already  performed  in  the  Example  of  the  two  Places  A  and  B) 
but  tor  variety  I  will  take  two  other  Places,  and  only  (hew  the  manner  of 
working  upon  the  Chart. 

Suppofe  then  two  Places,  one  (as  before)  m  the  Latitude  of  50  deg.  the  other  in 
the  Latitude  of  52  deg.  30  min.  whole  Difference  of  Longitudes  is  6  deg. 

Upon  the  Chart. 

Through  the  two  given  Latitudes,  50  deg.  and  51  ■*,  at  A  and  O  draw  two  Paral¬ 
lels,  O  P  and  A  D>  upon  which  fet  the  Difference  of  Longitudes  from  O'toP, 
and  from  A  to  Q.,  6  deg.  Then  draw  the  Line  A  P,  which  fliall  be  the  Line  of  the 
Rumb  leading  from  one  Place  to  the  Other :  Wherefore,  by  your  Chord  or  Pro- 
trading  Quadrant  find  the  Quantity  of  the  Angle  O  A  P,  which  fhall  be  the  Inclina- 
tion  of  the  Rumb  to  the  Meridian,  and  will  be  found  to  be  56  deg.  15  min.  that  «, 
the  N  E  by  E  Point ;  which  was  the  firft  thing  that  was  required. 

Then  to  find  the  proper  Diftance  upon  the  Rumb,  take  the  Line  A  P  in  your 
Compafles,  and  mcafure  it  upon  the  Meridian-line,  fb  that  one  Foot  may  be  above 
the  greater  Latitude  fb  much  as  the  other  is  below  the  leffer ;  and  you  will  find  the 
Compafs  points  to  reft  in  E  and  S,  E  being  one  whole  Degree  below  the  leffer  La¬ 
titude,  and  S  one  Degree  above  the  greater  :  So  that  there  is  intercepted  between  E 
and  S  4 1  deg.  and  that  is  the  proper  Diftance  upon  the  Rumb,  which  was  the  fe- 
cond  thing  required. 

But  if  this  Problem  had  been  wrought  upon  the  Plain  Chart,  the  Rumb  from  the 
Meridian  would  be  found  to  be  67  deg.  min.  that  is,  within  7  min.  of  the  fixth 
Rumb ;  which  is  more  than  the  truth  by  1 1  deg.  8  min.  almoft  a  whole  Point  of  the 
Corapafl 

XIV.  A  Ship  fet  fail  from  the  Latitude  of  50  deg.  upon  the  Fifth  Rumb; 
N  E  by  E$  after  that  jhe  had  made  36  Leagues  of  Way  upon  that  Rutdt 
the  Wind  changing ,  Jhe  was  coujlrained  to  fail  50  Leagues  upon  the 
Seventh  Rumb  EbyN'->  I  would  know  in  what  Longitude  and  Lati¬ 
tude  the  Ship  is. 

Upon  the  Chart. 

THe  Rumb-line  A  P  being  drawn,  fet  off  thereupon  36  Leagues,  (which  was  the 
Way  that  the  Ship  made  upon  the  fifth  Rumb  before  the  Wind  changed,)  from 
A  to  T,  (which  Diftance  muft  be  taken  out  of  the  Meridian-line  by  opening  the 
Compafles  from  50  deg.  to  51.48,  or  better,  to  as  much  below  50  deg.  as  above 
5 1  deg.)  fo  fhall  the  Point  T  be  the  Place  that  the  Ship  was  in  when  the  Wind  al¬ 
tered  :  So  a  Parallel  drawn  through  T  upon  the  Chart,  will  cut  the  Meridian  at  V 
in  51  deg.  and  in  that  Latitude  the  Ship  was.  Now  to  find  in  what  Longitude  fiie 
was,  take  in  your  Compaffes  the  Line  T  V,  and  meafure  it  at  the  bottom  of  the 
Chart,  you  fhall  find  it  will  reach  from  E  to  a  deg.  min.  and  in  that  Longitude 
the  Ship  then  was. 

This  done,  upon  the  Point  T  (where  the  Wind  changed,  and  drove  the  Ship  two 
Points  more  Eaftwardly,  namely,  upon  the  E  by  N  Point)  protraA  an  Angle  of 
2ideg.  50  min.  namely,  the  Angle  P T X,  which  is  the  Rumb  upon  which  the 
Ship  failed  50  Leagues  after  the  Wind  changed .-  Therefore  take  50  Leagues  out  of 
the  Meridian-line,  and  fet  them  from  T  to  X  i  fb  fhall  X  be  the  Place  that  the  Ship 
was  in  after  lhe  had  failed  50  Leagues  upon  the  E  by  N  Point ;  which,  by  drawing  a 
Parallel  through  K,  will  be  found  in  the  Latitude  of  51  deg.  30  min.  and  by  draw¬ 
ing  of  a  Meridian  through  K  alfo,  it  will  be  found  to  be  in  the  Longitude  of  6  deg. 
16  min.  0  0 

But  if  thefe  Courfes  had  been  protra&ed  according  to  the  Plain  Sea-Chart,  the 
Point  T  would  tall  in  the  Latitude  of  51  deg.  and  the  Point  X  in  the  Latitude  of 
5.1  deg.  30mm.  But  the  Longitude  of  T  would  be  only  1  deg.  30  min.  and  the  Lon¬ 
gitude  ot  X  is  3  deg.  37  min.  Both  thefe  Longitudes  being  added,  nuke  but  5  deg. 

27  min. 


i  Sot 
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rrrjribr  the  Diltcrencc  oflongitude  between  X  anil  the  firft  Meridians  whereas  ~ 
bv  the  other  Chart  it  is  6  deg.  1 6  min.  So  that  the  Ship  at  X  »s  %  )  mm.  V\  elhvai  d 

S’ I'havo obferved  to  be  between  the  Plain  JditatV 
Chart,  may  be  been  by  comparing  the  Scheme  of  the  two  Chai  ts  together. 

Co, tern, it, g  a  Su-Vytg',  md  fen-  to  keep  a  Journal  fir  that  pm-pofi- 

LP  T  the  Book  in  whicii  you  keep  y  our  Account  lie  in  Folio,  every  ljight-hand 
Pace  being  ruled  and  divided  as  is  done  in  the  Journal  following  ;  and  let  the 
Left-hind"  Pagif  agaiilft*  the  f.me  be  [blank  ,  to  into,  therein  the  Occurrences 
whldTyou  meet  Ah  everyday,  or  at: any  tune, asOccahon  ofes;  £ot  tVtndr, 

Currents  Variation  of  the  Compafs,  Storms,  and  the  Veath  o\  an>  lirjo n,Crc. 

C  Then’ write  the  Title  of  your  Journal,  as  from  whence  you  came,  in  vthx  Latitude, 

,|£  bound,  and  in  what  Latitude.&c.  as  you  fee  in  the  Title  ot  the  Jour, ml 

^  Incite  Journal  following  there  are  Eleven  Columns,  which  contain  as  follow- 
ctll,  viz. 

The  Firft  contains  the  Days  ot  the  Month.  , 

The  Second,  the  Month's  Name,  and  the  Latitude  that  Vay ,  as  it  was  touna  y 

Third,  the  Courfe,  as  it  is  corroded  by  Allowance  for  Lee  may,  or  Variation 
of  the  Compafs,  if  there  be  any. 

Tile Fdf^b'sixtlb^Smrmith^and Eighth,  the E \afing,  Wefhg,  Northing,  and  toiti- 
bg"  which  are  dm  Diffenn of  Latitude  and  Departure  upon  the  ieveral  Courjet  and 

Difiances.  .  ,  _  ,  „  , 

The  Ninth  is  the  Latitude  found  by  the  Vend  Reckoning. 

The  Tenth  and  Eleventh,  the  Eafi  or  Writ  Longitude.  w„,  , 

Every  one  that  intends  to  keeps  a  true  and  )utt  Xa.ouMa( ^  the  S  i  W .  y , 

tllo  *  W* Vf: 

(?)  The  Way  the  Ship  hath  made  in  that  time  in  Knots  and  parts  *  ODOortunitv 
Lop-line,  (i)  The  Depths  and  Soundings.  (5.;  The  thud.  And  who  I  P°  ^ 
wifi  permit  make  Obfcrvation  of  your  Latitude,  and  compare  the  O  {e*ve‘  j  '1' 
by /«"  Shd  Latitude,  and  reconcile  them,  and  then  accoidmgk 
iii /our  Journal:  And  the  Manner  of  proceeding  in  the  keeping  ol  this  Journal ,  may 
be  as  followcth. 


THE 

Form  of  the  Journal. 


A 


M  m  m  m 


Curs  us  Mathematic  us.  Book  Vll 


A  journal  of  our  Voyage  intended,  by  G* d's  Affiance,  from  the  Lizard  J 
L  chc.  of  North  Latitude,  to  the  ljland  of  Barbadoes ,  w  North  La  inde j 
12  dec  12  min.  The  Difference  of  Longitude  between  the  Lizard  and  Bar- 
f  58 „J,kCoJjeSWAV,  March  ao.  ,684. 
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£  X  A  M  V  L  E. 

n  . 12l|  „r  M  at  Noon.l  find  the -L^rJw  heat  North, ami  to  hediftant 
°  I  s  therefore  1  am  to  tire  Southward  of  rt»c  L, zarJ  30  Miles,  winch  I  place  ... 
rsomh’  Gtomn of  my  >«W,  and  that  makes  my  W.  to  he  49  Jog.  3o  nnn. 

mcf  :JUv7 

S  olmm  lr  l  one  and  (bccaufo  the  Comic  is  SouthEallerly)  1  place  the  Uiffc- 
D  p  r  ,, 712  in  the  South  Column,  and  the  Departure  79  2  >“  <>>»  Well 
renceol  I. a  iw*  7“ " '“'V  ,  ,  min  which  fubtraclod  from  49  deg.  jo  mm. 

Column,  wine.  S  .  |  \  t|icrc  ,enuins  48  deg.  1 1  mill,  for  the  Latitude 

«'•  Column  o^the^r,./.  And  no.  «o  tod 

^^vidcf,  yon  may  lutd'the  Diffcrc.ce  of  Lnm„U,  as  hath  been  (hewed  before,  by 
this  Propouion. 

As  the  R  ad  ins ,  ~  r  .  . 

To  the  Meridi.in.il  Difference  of  Latitude  ; 

So  i6  the  Tangent  ot  the  Courfe, 

To  the  Difference  of  Longitude. 

W^Sc‘^''.rt.  11V  to  t>c  wrought  after  the  fame  manner  as  the  23  day  ;  for  having 
in  their  respective  Columns. 

How  to  correct  your  Dead  Reckoning  by  Obfervation  of  the  Latitude. 

n  -1,,.  ,  ifh  of  March  by  Obfervation  I  find  the  Latitude  that  I  am  in  to  be  47  d. 

L  I  (hould  be  in  Latitude  47  deg.  « 5  loc  thf  *ho 

whereas  by  my  ueaa  iuck  m  4  •  „  , .  .  1  (ct  i<  min.  in  the  South  Co- 

iiskiSsS|ii|S5 

accorcHng^as  ?he  Sern  dmh°fun  hinder  the  Ship  in  her  Coiirie.  ihit  ff  by 

or  that  there  is  lomc  other  Cattle  ot  this  Error  m  yom  Reckon  mg  .  d 

If  Hi-romnifs  varv  fas  it  often  doth)  then  finding  what  that  Vanauoii  is,  a .iu 
which  wa^ym  nul^allow  it  in  the  Ship's  Comic.  Now  if  you  cannor .  mpmc  e 
Error  to  any  of  theft,  then  ch  cW/U.ce  is  faulty  5  ™dth,s  1st  hat  winch  nMy  1 make* 
the  Difference  between  the  Oifirvei  I.atm,.lc  and  the  U, ,„<l . 'K* 

1  hcic  take  this  to  he  the  Caufcof  the  Error  this  14th  oi  Mu<cb,  and  gene. ally 
this  whole  Reckoning.  .  n.  1 1  un  vour 

Now  to  correct  your  Departure  and  Difference  of  La  lt,l‘l  >J>° u  *  Pb*  in. 
M  ir,(f  North,  and  .SWA‘ Columns,  luim  the  day  that  you  coned,  to  the .  begin 
f«n;  of  Coiir  7»,  if  it  be  the  Im  ft  Conation  you  have  ma  le  o  horn 

the  day  of  Correction  to  the  lift  Correction,  it  it  be  the  Second  ,  and  ^ 

the  Second  and  Third,  the  Third  and  lourth,  &c.  1  hen  fuberadt  the  S.u  “ 

M  m  m  m  a  iynw 


Curs  us  Mathematicus.  Book  VII. 

jSlortJj  and  South  Columns  from  each  other ;  and  likewifc  the  Eaft  and  Heft  Columns: 
And  lay  by  Psoportion  ; 

As  the  Differ  nice  of  the  North  and  South  Columns, 

Is  to  the  Difference  of  the  Eaft  and  If ’eft  Columns, 

So  is  the  Difference  between  the  Latitude  by  Reckoning, and  Latitude  by  Oblervation, 
To  the  Difference  in  the  Difference. 

And  lor  the  Difference  of  Longitude ;  lay, 

As  the  Difference  between  the  oblerved  Latitude ,  and  that  by  reckoning. 

Is  to  the  M<  ridianal  Difference  of  thole  two  Latitudes  j 
So  is  the  Difference  in  the  Departure , 

To  the  Difference  in  the  Longitude. 

Example  in  this  Journal. 

This  24th.  of  Marcby  you  will  find  the  Summ  of  the  North  Column  to  be  00.0. 
The  Summ  of  the  South  Column  ( leaving  out  the  15  min.)  to  be  164.8  i  and  there¬ 
fore,  their  Difference  is  the  lame  164.8. -  The  Summ  of  the  Eafl  Column  is  00.0. 

The  Summ  of  the  Witt  Colum  is  124.9,  apd  therefore  the  Differences  the  lame: 
And  then  the  Operation  by  the  Logarithms  will  be 


As  the  Difference  of  the  North  and  South  Columns  1 64.8  Co.  Ar.  7.78 304 

To  the  Difference  ol  the  Eaft  and  Weft  Columns,  124.9  2.09656 

So  is  the  difference  between  the  two  Latitudes ,  1 5  min.  1.17609 

To  the  Difference  in  the  Departure,  11  Miles.  1 1.05  5  59 


Place  this  1 1  Miles  or  Minutes  in  the  Weft  Column,  bccaule  the  Summ  of  the  Weft 
.  Column  exceeds  that  of  the  Eaft  Column. 

The  Tenths  of  the  Departure  arc  here  ncgle&ed. 

The  Operation  for  the  Difference  in  Longitude. 

The  two  Latitudes  are  47  deg.  1 5  min.  and  47  deg.  by  which  you  will  find  in  the 
Table  of  Meridional  Darts ,  the  Meridional  Difference  of  Latitude  to  be  22  min. 
Therefore, 

As  the  Difference  of  the  two  Latitudes,  15  min.  Co.  Ar.  8.82591 

To  the  Meridional  Difference  of  thole  Latitudes ,  22  1.34242 

So  is  the  Difference  in  the  Departure ,  1 1  ,  r.041 59 

To  the  Diff  erence  in  th es  Longitude,  16  11.20772 

This  16  min.  is  to  be  placed  in  the  Wttt  Column,  becaufe  the  Departure  is  Weft- 
ward. 

And  after  the  lame  manner  arc  the  Corrections  made  in  this  Journal  on  the 
30th  of  March ,  the  4th  the  9th  and  the  20th  of  April  ;  the  Errour  being  fuppoled 
to  arile  from  the  computation  of  the  Diftancc  of  the  Ships  Way. 

If  your  Ship  Ihape  levcral  Courlcs  in  24  hours,  you  arc  to  find  your  Difference  of 
Latitude  and  Departure  by  working  a  Traverfe  \  as  hath  been  taught  before  :  And  fo, 
your  Difference  of  Latitude  will  give  you  the  Latitude  that  your  Ship  is  in.  Then 
have  you  two  Latitudes ,  namely,  the  Latitude  the  Ship  was  in  the  Day  before  at 
Noon,  and  the  Latitude  it  is  in  at  Noon  this  Day  ;  by  which  you  may  find  the  Me¬ 
ruit  anal  Difference  of  Latitude  by  the  Table  of  Meridianal  Parts ,  as  before  hath  been 
taught. 

Then  for  the  Difference  of  Longitude  j  lay, 

As  the  Difference  of  Latitude  found  by  the  Iraverfe , 
is  to  the  Difference  of  Latitude  in  Meridianal  Parts  \ 

So  is  the  Departure  found  by  the  Traverfe , 

To  the  Difference  of  Longitude  for  that  Traverfe. 

To  find  the  whole  Difference  of  Longitude  of  the  two  Places  between  which 
you  make  your  Voyage. 

Add  up  the  Columns  ol  Eaft  and  l Deft  Longitude ,  and  liibtraCt  the  one  from  the 
other,  the  Rennindcr  is  the  Difference  ol  Ijongitude  in  Miles. 

hi  this  journal)  the  Difference  ol  the  East  and  IVeft  Column-,  of  Longitude  is  5177 .6, 
or  ^178  Miles  :  which  reduced  into  Degrees  and  Minutes  is  52  deg.  '58  min.  for  1  he 
Difference  of  Longitude  between  the  Lizard  and  the  Barbadoes. 

The  End  of  the  rfbird  Tart. 


N  A.  V  IGA  T  I  O  N. 

PART  IV. 


O  F 

Circular-Sailing. 

WHEREIN 

Divers  Problems  of  Sailing  by  the  Arch 
of  A  GREAT  CIRCLE  ok  performed,  by 
Spherical  Projection ,  and  Trigonometrical  Calculation. 

IN  the  Two  foregoing  Ways  of  ™cp““cj« ;  fo  this,by  the  Arch 

Sailing  by  Mercator  s  Chart  cx  &  »  tl ia  p  foralinuch  as  the  Earth  and  Sea 

of  a  Circle  cx< both.  *0  0f  Sailing  upon  the  Sea 

are  a  Spherical  Body,  lhJ  Surface  of  the  Sea,  hom 

two  Places. 

S  E  C  T.  I.  For  lk  Nearcft  Diftancc. 

i  at  „ Tsidance  between  two  Places  is  to  be  found  Fig.  X 
r>Efo,e  1  come  tofl.ew  how  the  tQ  Scribe  unto  you  the 

D  upon  the  Tern  final  Gl^e'r  lomtltJcs  and  Latitudes  are  given,  may  belaid 
Manner  how  any  two  1  laces,  ^  jfuhc  Scheme,  the  outward  Circle  thereof, 

down  upon  the  Projethon, .  Wh  Median  :  The  Linc/E  a  is  the 

N/ES  rcprelcnts  the  Fiiitor  ui  Meridian.  The  Circles  N  E  S, 

upon  which  the  Longitude  is  counted tro  //  ,  plffing  over  levcral  Places. 

NRS.NCS,  and  N ID  S ,  arc  G.,  .cU Latitude.  The  Po nrs 
The  leffer  Circles  C  D  F  and  IBM  aic  following  Pro- 

♦.  %  *.  *<•  ^  whgu  U.IUn.o  wc  .uc  to  ^  ^ 

pofitions.  And  the  I  onus  C,  ,  »  •  Diltanee  is  to  be  lound. 

which  pals  through  the  refpe  t  i\c  •  .  \n  Projetlion  are  the  lame  as  the 

And'  here  note.  That  and  of  them 

Aumuth  Circles  in  the  loimet  Mini  m  T  thc  ol  Lnuluile  ill  tins  frujahtn 

are  found  in  the  lame  manner.  L  >  ,  ,  in  ,|10  hmna  MtriJiiMl  t'nje- 

are  the  lame  with  the  TaM  or  Uni,  o  At  th,  1)clc,iption  of  that 

Him,  and  their  Centres  are  found  an  n()  more  Precepts  for  its  De- 

SoX^wiii  *4S£ whieb  to  iind  UilUnge 

bt  Places. 


M  m  m  m  3 


PROP.  1.  Two 


Curs  us  Mathematicus.  Book  Vll  ’ 


p  p  o  P.  I.  Two  Places  which  differ  only,  in  Latitude,  to  find  their  Diftance. 

IN  this  Propofition  there  are  two  Varieties. 

,  ff  both  the  Places  lie  under  one  and  the  lame  AQndtan^afi id  on  Ohe  and  th6 
lame  fide  of  the  Equinoftial,  either  on  the  North  of  South  fide  tHcrcof,  then  lubtraft 
the  leffer  Latitude  h  orn  the  greater,  and  the  Difference  converted  into  “Miles,  (by  al¬ 
lowing  60  Miles  to  one  Degree)  dhall  give  you  the  Diftance. 

Example.  London  and  Ribadio  lic-toth  under  one  Mffidian,  but  they  differ  in  Lati¬ 
tude  i  for  London  hath  5 1  deg.  30  tilirt.  and  Eibhdid  hath  Latitude  43  deg.  both  North; 
the  Difference  of  Latitude  is  8  deg. 40  min.  which  being  turned  into  Miles,  makes 

*  *2.  if  tlie  two  Places  lie  under  one  and  the  fame  Meridian ,  but  one  on  the  North, 
and  the  other  on  the  South- fide  of  the  £7 uhtodial ,  add  both  the  Latitudes  together, 
the  Summ  is  the  Diftance,  , 

Example.  London  and  the  Ifland  .Tdfian  Dacunhu  he  both  under  ofie  Meridian  ;  but 
London  hath  5 1  deg.  jopiin.  Nprth  Latitude ,  and  the  Ifland  Hath  34  deg.  South  Lati¬ 
tude  >  their  Summ  is  *8  f  dbg.  30  min.'  which  converted  info  Mile*  (by  dividing  the 
Degrees  by  <Jo,  and  allowing  for  every  Minute  one  Mile,)  makes  5130  Miles:  And 
fuch  is  the  Diftanc  of  London  and/thd  Ifland  Triflan  Dacunhu. 


PROP.  II.  Two  Places  which  differ ,  only  in  Longitude,  to  find  their  Diftance. 

IN  this  Propofition  there  arc  two  Varieties  alfo.  For, 

1.  The  two  Places  .may  lie  both  under  the  Equinoctial,  and  have  no  Latitude: 
In  this  Ca'fb  thfc  Difference  of  their  Longitudes  (if  it  be  left  than  180  deg.)  reduced 
into  Miles,  is  their  Diftance  ;  but  if  their  Difference  exceed  180  deg.  take  it  out  of 
360  cleg,  die  remaining  Degrees  turned  into  Miles  will  be  the  Diftance  of  the  two 
Places.  '■ 

Example.  The  ifland  Sumatra  aiid  the  Ifland  of  S.Tbotna  lie  both  under  the  Equi- 
ncltial,  the  Ifland  of  S.  Thonta  hailing  33  deg.  10  min.  of  Longitude,  and  the  Ifland 
Sumatra  1 37  deg.  10  min.  The  leffer  Longitude  taken  from  the  greater,  leaves  104  d. 
00  min.  which  converted  into  Miles,  is  6140 ;  and  that  is  the  Diftance  of  the  two 
tflands. 

3.  But  if  the  two  Places  differ  only  in  Longitude,  and  lie  not  under  the  Equinodial 
but  under  fome  other  intermediate  Parallel  ot  Latitude ,  between  the  Equinoctial  and 
one  of  the  Voles ;  then, 

Let  the  two  Places  lie  both  in  the  Latitude  of  50  deg.  and  let  their  Difference  of 
Longitude  be  1 3  $  deg. 

I.  By  Projection. 


Having  drawn  the  firft  Meridian  Circle  N  /E  S  <ef  and  let  the  Common  Latitude  upon 
it,  50  deg.  from  AL  to  C;  and  from  a  to  F,  count  135  deg.  upon  the  Equinothal 
from  to  E,  and  draw  the  Meridian  N  E  S,  palling  through  the  other  Place  at  Dj 
in  the  fame  Parallel  of  Latitude ,  50  deg. 

Then  through  the  Points  C  and  D  deferibe  an  Arch  of  a  Great  Circle  CD  G, 
pafling  through  the  two  Places  G  and  D,  the  Pole  of  which  Circle  is  at  A.  Now  to 
find  the  Diftance  between  C  and  D  in  the  Arch  of  the  Great  Circle ,  lay  a  Ruler  to 
A  and  D,  it  will  cut  the  firft  Meridian  in  a  ,  fi>  the  Diftance  C  a  mealiircd  upon  the 
Scale  of  Chords ,  will  be  72  deg.  51  min.  which  converted  into  Miles,  is  4371  Miles, 
for  the  Diftance  of  the  two  Places. 


II.  By  Trigonometry. 

By  the  Intcrle&ion  bf  the  three  Great  Circles  in  the  Projection,  you  have  confticutcd 
the  Oblique-angled  Spherical  Triangle  C  N  D,  in  which  is  given, 

(i.)  The  two  Sides  N  C  and  N  D,  the  Complements  of  the  Common  Latitude,  40  d. 
(2  )  The  Angle  C  N  D,  the  Difference  of  Longitude ,  1 3  5. deg. 

By  which  you  may  find  the  Side  C  D, 

By  Cafe  VI.  of  Oblique-angled  Spherical  Triangles ; 

Or  rather  the  Half  of  it,  by  the  following  Analogy. 


As 


Part  IV.  Of  C  J( TjyULAQf  SAILING. _ 668 

AToCthcCo%1?c°odfethc Common'latitude, C  N or  N D, 40 deg.  ‘ 9.80806 
So  Is  the  Sine  of  Half  the  Difference  ot  Longitude,  67  deg.  30  mill. 

To  the  Sine  of  Half  the  Diftance,  3 6  deg.  26  min.  *9-17  367 

.  .  •  _ 1  .1... _ ..Ulrvllort  kxr  An  r\mrtnrr>fh  Miles. 


- ’J  u 

Which  doubled  is  71  deg.  S*  min.  and  that  multiplied  by  6a,  produceth 4J7*  Mil®, 
,s  before ;  and  that  divided  by  5,  gives  1457  Leagues  and  one  Mile,  ior  the  Diftance 
in  the  Arch  of  a  Great  Circle. 

PROP  III.  Two  Places  differing  both  in  Longitude  and  Latitude,  to  find 
their  Diftance. 


T Here  are  three  Varieties  contained  in  this  Propofition^  For, 

■  One  of  the  Places  may  lie  under  the  Equmofttal,  and  have  no  Latitude, 
and  the  other  under  fome  Parallel  of  Latitude,  between  the  EftlrioClM  and  ohe 
of  the  Poles. 

I.  By  Projection. 

Thus  fuppofe  the  two  Places  to  be,  one  at  H,  lying  under  the  EjuinotJial.And  the 
other  at  C,  under  the  Parallel  of  50  deg.  and  differing  in  Longitude  MMeg.  f  ( 
The  two  Places  upon  the  Projection  arc  reprefented  by  C  and  H»  the'ftiiht  Hlyj 
irttfundeTthe  Equinoctial,  and  the  Point  C  under  the  Parallel  of  30  deg.  North,  and 
Slerine  in  Longitude  158  deg.  Through  the  two  PUces  C  and  I  (aWbrthng  to 
former  f)ire&ions)  draw  an  Arch  of  a  Great  Circle ,  CHG,  and  find  the  1  ole ^  there¬ 
of which  will  be  at  the  Point  A.  Then,  a  Ruler  laid  to  A,  and  the  Point  H,  will 
3  the  full  Meridian  in  n  ;  the  Diftance  »  C  being  mcafured  upon  the  Lihe  of  C hotds 
wi]t  be  found  to  contain  126  deg.  23  min.  which  m  Miles  is  7583,  or  in  Leagues 
152*7  and  1  Miles. 

Jl,  By  Trigonometry. 

Bv  the  InterfeCtion  of  the  three  Great  Circles  in  the  Projection,  there  is  conftitufed, 
i teluadrantal  Spherical  Triangle  CNFI,  or  rather  its  Oppoiite  HS G,  whole  bide 
H  S  is  a  Quadrant,  in  which  there  is  given,  befidcs  the  Quadrant  s  Side  H  S, 

”(1)  The  Angle  HSG,  22  deg.  the  Complement  ot  the  Difference  ot  Longitude 

ft.)°  The  sufe  S  G,  equal  to  &  C,  the  Latitude  50  &&■  1!V  which  V0"  nu>’  finJ 
the  Side  II G, 

By  the  XVI.  Cafe  of  Eight -angled  Spherical  Triangles. 


th t Co' fie  olni  S  G,  68  deg.  the  Difference  of  Longitude  9^71 6 

So  is  the  Sine  ot  S  G,  the  Co-  Latitudt  40  deg.  —  • 

To  the  Sine  of  36  deg.  35  min.  9  77  523 


10  tile  o/we  ui  v.v6.  ,,  ....... 

Wbolb  Complement  U  deg.  15  min.  is  the  Side  H  G,  and  that  fubtrafted  horn 
Reg  toes  i  16  deg  a  )  min.  for  the  Side  C  D I  I,  winch  is  the  Diftance  between 
the  two  Places,  and  will  be  found  as  before  to  be  75»3  M>les-  ,  si . 

t.  If  both  the  Places  propofed  (hall  be  without  the  EmlHal,  but  on  one  bide 
thereof  either  both  towards  the  North,  or  both  towards  the  South.  . 

So  the  two  Places  propounded  lying  both  in  North  Latitude,  one  m  50  deg.  and 
the  other  to  5  deg‘  ^differing  In  Longitude  60  deg.  you  may  find  then-  Dtftance 
as  followeth. 

#  I.  By  Projetlion. 

The  two  Places  in  the  Projeftion  are  wpjofimwd  by  ttough 

which  Points  draw  the  Arch  ot  a  Great  Circle  C  B  G,  ai ud  \  .  Diftance 

fore  lav  1  Ruler  from  K  to  B,  it  will  cut  the  firft  Meridian  in  gy  and  the  Diftance 
g  C  mcafured  upon  the  Scale  of  Chords ,  will  be  found  to  contain  59  deg.  25  min. 
and  chat  is  their  Diftance,  which  in  Miles  is  3565. 


jl.  By  Trigonometry. 

By  the  Inteifeaion  of  the  three  Great  Circles  in  the  Projection,  there  is  conftituted 
the  Oblique  Spherical  Triangle  N  C  B,  in  which  is  given,  ^  ^ 


Curs  us  MathIematicus. 
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(i  \  The  Side  C  N  (40  deg.)  the  Complemenc  of  the  Latitude  of  the  P  ace  at  C. 
(2  )  The  Side  N  B  (75  deg.)  the  Complement  ot  the  Latitude  ot  the  Place  at  13. 
The  Angle  C  N  B  (60  deg.)  the  Difference  of  Longitude  between  the  two 


(3.)  The  Angle  CN  B  (60  deg.)  cue  umeience  01  i^uuguuuc  uwiwwv.i 

1  By  which  may  be  found  the  third  Side  B  C, 

By  Cafe  VI.  of  Oblique-angled  Spherical  Triangles , 

OJ  As  the  Radius,  90  deg.  '  I0‘  0 

To  the  Co fme  of  C  N  B,  30  deg.  the  Difference  of  Longitude  9.69% 

So  is  the  Tangent  of  C  N,  40  deg.  ,  99*tfr 

To  a  fourth  Tangent,  n  deg.  46  min.  '  "  '  ,r9Miq% 

SubtraA  this  fourth  Tangent ,  11  deg.  46  min.  from  the  Side  B  N  7$  deg.  the  Re¬ 
mainder  will  be  52  deg.  14  min.  for  the  Segments  of  the  Bale  for  Side)  NO 

and  O  B.  Then  fay,  ,  , 

(i.)  the  Co  fme  N  O,  li  cleg.  46  min.  Co.  Ar.  0.0152; 

To  the  Co  fine  O  B,  52  deg.  14  min.  9-7°7°7 

So  is  the  Co  fine  N  C,  40  deg.  9.8842$ 

To  the  Cofine  C  B,  ;o  deg.  35  min.  ^9-7p^.55 

Whore  Complement  5;  deg.  25  min.  is  the  Side  C  B ;  and  that  converted  into  Miles, 
makes  3  565  Tor  the  Diftance  of  the  two  Places  in  the  Arch  of  a  Great  Circle . 

2.  The  two  Places  may  be  fo  fituate,  that  one  of  them  may  lie  on  the  Norfh, 
the  other  on  the  South-lide  of  the  Equinoctial :  And  to  find  their  Diftance, 

I.  By  ProjeChon. 

'  The  two  Places  in  the  Projection  are  reprefented  by  the  Letters  L  and  P,  L  being 
in  1 5  deg.  of  North  Latitude,  and  P  in  62  deg.  30  min.  of  South  Latitude..  The 
Meridian  palling  through  L  is  the  Primitive  Circle  ;  the  Meridian  palling  through  P  is 
N  B  P  S ;  and  the  Great  Circle  palling  through  both  the  Places  is  L  P ;  and  the  Pole 
thereof  R.  NOw  to  find  the  Diftance,  lay  a  Ruler  from  R  to  P,  it  will  cut  the  firft 
Meridian  in  k  j  the  Diftance  between  L  and  k  meafurod  upon  the  Scale  of  Chords, 
will  be  found  to  contain  89  deg.  38  min.  for  the  Diftance  of  the  two  Places  L  ami  P, 
which  make  in  Miles  5378. 

II.  By  Trigonometry. 

In  the  Projection,  by  the  Inter fe&ions  of  the  three  Great  Circles ,  is  conftituted  the 
Oblique-angled  Spherical  Triangle  L  P  S,  in  which  is  given, 


By  which  you  may  find  the  SidcL  P  the  Diftance. 
By  Cajc  VI.  of  Oblique-angled  Spherical  Triangles. 
(1 )  As  the  Radius,  90  deg. 

To  the  Co  fine  of  Difference  of  Longitude,  P  S  L 
So  is  the  Co-tangent  of  the  greater  Latitude  PS,  17  deg.  30 min. 
To  the  Tangent  of  14  deg.  36  min. 


10. 

9.69897 

9.7^47 


deg.  min. 

From  the  Side  L  S  105  00 

Subtract  the  Fourth  Arch  14  36 

The  Remainder  is  90  24  % 

Then  fay, 

(2.)  As  the  Co  fine  of  the  Fourth  Arch  Co.  Ar.  0.01425 

Is  to  the  Co-fine  of  the  leflfer  Latitude,  15  deg.  9.94793 

So  is  the  Co  fine  of  the  Arch  remain.  90  deg.  24  mill.  7.84091 

To  the  Co-fine  of  the  Diftance,  89  deg.  38  min*  ,*7.80310 

Which  turned  into  Miles,  is  5378,  as  before. 

Thefe  are  all  the  Varieties  of  Pofitions  of  Places  upon  the  Toreftrial  Globe ;  for  no 
two  Places  (whole  Diftance  can  be  required)  but  they  niuft  fall  under  one  or  other 

of 


p-^T  of  cTfcitjAfK.  SA'ilinn. _ 

— —  .  "  !  ,\t„  .  riv'fi*  tluvc  Prooofitions.  And  note  that  this 

°f  tllCfVfiKUnK  the  of  Places  is  tire  moll  abiblutc  ancVcxad  of  any  other,  p 

rrll'.ulshorc  Clid  concerning  finding  dicic  Vi/loncei  1  fliall  apply  <°  Circular 
Saitipfr,  of  all  other  ways  the  moll  perfect. 

SECT.  II.  for  the  Angle  of  LThe6E  Pofition  from  one  <Place  to 
another. 

Ac  ....  DtiUnce  of  Places  were  mealm  cd  by  the  Sides,  jo  the  of  l’laccs  Fig.  XL 

ncmf.ftrcdbv  die  Anglo  of  Spherical  Triangle, :  And  in  the  rcfolvmg  otlome 
Of  this  nature,  I  dull  retain  the  fame  method  as  in  finding  ot  IM/lances, 
viZ  Firft  by  the  I’rojellmi,  and  then  by  Trigonometry. 

i’ll  OB  I  Tm  Phcct,  one  lying  under  the  Equmofthd,//jf  other  it)  anyLor 
titude  and  the  Difference  of  Longitude  hetmen  them  being  given 
to  find  the  dircCl  Pofition  of  the  Firft  Place  from  the  Second,  and 
of  the  Second  from  the  Firji.  . ; ' ; . ; . 

I.  By  VrojtClion.  , 

Having  drawn  a  Primitive  MniJian,  as  the  Circle  ABQGP.  let  $}?*«£ 

D,  under  tire  Eyunollial ;  die  other  A,  in  5°  deg.  ot  ri  Triamle  thus  pro- 
Difference  of  Longitude  between  them  be  51  Degrees,  «  •  And  (2  )  The 

jcS,  the  things  required  to  be  found  are,  (1.)  The  Angle  BAD.  And  (2.)  lhc 

Angle  K  D  B.  1  Ruler  laid  from  A  to  C  will  cut  the  Primitive  Circle 

Place  at  C.  „  R  ,  j.jj  from  A  to  C  will  cut  the  Meridian  in  a, 

httA-rtAStittzV**  basa 

^  II.  By  Trigonometry. 

Bv  the  lntcrfc&ion  of  the  Equinoctial,  and  the  great  Circle  A  D  F,  with  the  Meri 
di^MM  Triangle  k  B  D,  Right  angled  at  B  ;  m  which  is  given, 

(a.)  The  ltde  B  D^l'dffhcffference  of  Longitude  of  the  two  Places  •,  by  which 
you  may  find  the  Angle  BAD. 

By  Cafe  XV.  of  Right-angled  Spherical  Triangles. 

,  10. 


As  the  Radius,  90  deg.  ,  9.88425 

Is  to  the  Sine  ol  A  B  50  deg.  ;  9.90817 

So  is  the  Co-Tangent  of  B  D.  51  deg. 

To  the  Tangent  of  30  de$»,  49  min.  ^  1  ‘ 

Whofe  Complement  58  deg.  1 1  min.  is  the  Angle  BAD. 

Then  for  the  Angle  A  B  D,  by  the  VI.  Cafe. 

10. 

As  the  Radius ,  90  deg.  9.80806 

To  the  Co-Stne  ol  A  B,  50  deg.  692928 

So  is  the  Sine  of  D  A  B,  58  deg.  1 1  min.  ^9.73734 

To,tteS,»e°f  «deg.7n>in-  amity  of  die  Angle  of  'vofitrn 


Whofb'comidcmeiu  56  cleg" S  3  min.  is  the  entity  of  die  Angle  of  Voftion 
AD  li. 


Ui  Trot 
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n.  Two  Places  Differing  in  Latitude,  and  their  Difference  of  Longitude  fo- 
i„g  given,  to  find  the  Angle  of  direft  Petition  from  the  Isrfi  to  the  Sc- 
cond,  and  from  the  Second  to  the  birjl. 


let  the  two  Places  be  the  Lizard,  lying  in  the  Latitude  of  50  deg.  and  the  other 
the  Summer  Hands,  lying  in  \2  deg.  15  min.  ot  North  Latitude, .and  their  Difference 
of  Longitude  70  deg.  the  fevcral  Politicos  of  thclc  Places  one  from  the  other  is  re- 

^U'rC^‘  I.  By  Projettion. 


Set  the  Latitude  of  the  Lizard  50  jlcg.  from  Gto  L,( P  being  the  North  Pole:) 
alio  let  the  Difference  of  Longitude  70  deg.  trom  G  to  T,  and  diaw  the  Mend, an 
P  TQ.and  from  T  to  S  fet  the  Latitude  ol  the  Summer  IJlands  32  deg.  25  min.  then 
through  L  and  S,  draw  the  great  Circle  M  S  L,  palling  through  both  1  laces,  and 
by  their  Interfe&jons  invade  the  Oblique  angled  Triangle  1  b  J* ;  m  which, 


P  Lis  the  Complement  of  the  Latitude  ot  the  Lizard,  40  deg. 

P  S  the  Complement  of  the  Latitude  of  the  Summer  IJlands  57  deg.  35  mm. 

SL  the  nearell  Difiance  between  the  two  Places  in  the  Aich  ol  a  gieat  Ctrck\ 
which  may  be  found  by  the  directions  of  the  lafl i  Sell  ion  to  be  53  deg.  24111m 
Now  the  things  wc  arc 'to  feck  are,  (ij  The  dirett  Pofftion  trom  Summer  IJlands 
to  the  Lizard,  P  S  L.  And  (i.j  The  dirett  Pofftion  trom  the  Lizard  to  the  Summer 

IJlands ,  P  L  S.  ,  T 

1.  For  the  Angle  P  S  L. 

A  Ruler  laid  from  N,  the  Pole  of  the  Meridian  PTQ_,  toS,  will  cut  the  Primi¬ 
tive  Circle  in  d ;  and  90  deg.  let  upon  the  lame  Circle  trom  d,  will  rwch  to  c  ;  a 
Ruler  laid  from  N  tp  c  will  cut  the  Meridian  ot  the  Summer  IJlands  P  T  Qjn  e. 

Alfo,  a  Ruler  laid  from  K.  ( the  Pole  of  the  great  Circle,  which  pailccti  through 
both  the  Places,  (  viz.  L  S  M  )  to  S,  will  cut  the  Primitive  Circle  in  f,  and  90  deg. 
let  from  f,  will  reach  to£  ;  a  Ruler  laid  from  K  tO£  will  cut  the  great  Circle  M  S  l 
in  b.  ,  _  . 


Laftly,  A  Ruler  laid  fromS  toe  and  h,  will  cut  the  Primitive  Circle  in  k  and  l  : 
and  the  Diftance  k  l  mcafured  upon  the  Scale  of  Chords,  will  be  found  to  contain 
48  deg.  47  min.  for  the  Angle  M  S  Q,  to  which  P  S  L  is  equal,  and  is  the  dirett  Po - 
fition  from  the  Summer  IJlands  to  the  Lizard. 

1.  For  the  Angle  P  L  S. 

A  Ruler  laid  from  L  to  0,  will  cut  the  Primitive  Circle  in  7,  the  Difiance  from  7 
to  V,  meafured  upon  the  Scale  of  Chords,  will  bo  tound  to  be  81  deg.  8  nun.  which 
is  the  Angle  of  the  dirett  Pofftion  from  the  Lizard  toward  the  Summer  IJlands. 


II.  By  Trigonometry. 

By  the  Interfeflions  of  the  two  great  Circles  palling  through  both  the  Places,  with 
the  general  Meridian,  there  is  conftituted  the  Obligue-  angled  Spherical  Triangle  P  S  L  ;  in 
which  is  given,  _  , 

(1.)  The  fide  PS  57  deg.  55  min.  the  Complement  of  the  Latitude  ot  the  Summit 
IJlands .  f  ,  ,  M 

■  (1.)  The  fide  P  L  70  deg.  the  Difference  of  Longitude  between  the  Places. 

(;.J  The  fide  P  L,  40  deg.  the  Complement  ot  the  Latitude  of  the  Lizard :  where¬ 
by  you  may  find  the  Angles  at  S  and  L* 


I.  For  the  Angle  P  S  L. 

By  Caffe  V.of  Obligue- angled  ShericalTriangles. 
(1.)  As  the  Radius ,  90  deg. 

To  the  Co-Jim  P,  70  deg. 

So  is  Tangent  P  L  40  deg. 

To  a  Fourth  Tangent,  viz.  1 6  deg.  1  min. 

deg.  min. 

From  PS  57  35 

Subtract  16  01 


10. 

y.534p5  . 

_JT9±  Is.1. 
a'945786  l 


There  Remains 


41  54 


(*•)  As 


Part  IV.  ~OfCI<RCHLA<K.  .  670 


(ll  &  tta  Sim  of t\lc  Reminder  4<  <kg.  54  min. 

So  is  the  Co-Tangent  P,  70  deg.  N  1-9.941 5  5 

the  Angle  of  Jirill  Vofitim  irom  Summer  Iflandi  to  the.  Lizard. 

n.  For  the  Angle  P  L  S,  having  attained  the  Angle  P  S  4%. 

By  Cafe  I.  of  OUiiue- angle <1  Spherical  Triangles, 

si 

So  is  the  Sine  of  P  S,  57  Jeg.  5  S  min.  J5m9.no 

To  the  Sinc-oi  P  I.S  hi  deg.  J  min.  aVJJVI 

Which  is  the  Angle  of  direct  Vofitm  from  the  Lizard  to  the  Summer  if  ami. 


s  F  r  T  III.  Of  finding  by  what  Longitudes  and  Latitudes  the 
Anbof  any  grL Circle,  (  dram  as  before , )  / ball  pafs  between  any 

two  ^Places, 

II  Places,  bowfoever  lituacc  in  tbc  Arch  ol  ^  this  Xhird  Se&im  (hall 

Angles  of  dir  e*  Pofftion  othv^  1M  Qf  ^  greac  Circlc  doth 

be  to  find  by  what  bongitm  «  ,  CaiCMiat(on  .  And  our  fir  11  Example  lhall  be 

CfSi  b0ththeyrS  wo  the  Second  VrMem  of  the  Se- 

cond^tffiw*  foregoing  ;  be  neceifary  to  have 

theProjeftion  whereof  .(with  ^  ^TLvcherc  again  added  ano- 

of  Spherical  Proiedion,  referring  the  Reader  for  its  Conliruaion  to  the 

i-cced  to  the  Uie  of  the  fame  Pro- 

je&ion  in  Navigation. 

P  r  O  R  I  The  Latitudes  of  two  Places,  and  their  Difference  »/  Longitude 
PR.OB.I.  Jfilld  by  what  Longitudes  and  Latitudes,  the 

&rJt  Circle  leading  to  thofi  Places  doth  pafs. 

I.  By  Projection. 

..5 

7°  deg.  „  •  o .  n  r  atituje  0f  one  of  the  Places,  as  Summer  IJlands, 

i.  Count  upon  your  Pr  j  Circle  it  S:  T  And  herein  regard  muft  be  had  to 
25  mi? *  Phc<^°For i fC the  Scco nd  IMace  lie  Weft  from  the  Firft  then 

'two  Places  fct  down  according  to  their  true 
Latitudes  and  Difference  of  Longitu <demt\ he  I the  Arch  of  the  great  Circle 
S  and  alio  in  Spherical,^,, 

leveral  times. 


5.  The 
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Projcaion  thus  prepared,  if  you  would  know, 

i  By  wh.v  Longitudes  and  Latitudes  the  Arch  of  the 
plCar  Circle  p.iifcrh  :  This  may  he  done  by  inlpodioti ; 
lor  ii  you  ti -ico  with  your  Eye,  or  with  a  Needle  s 
Point  'you  (hall  ice  that  the  ic tb  Meridian  from  S, 
crnrJt  the  great  Circle  at  3«  deg  5{  n«n -  of  Lau- 
1t ,r  ..t  20  deg.  l\{f  twite  of  Longitude >  it  crolleth  the 
prat  Circle  at  43  deg.  34 min.  of  Latitude ;  and  fo  of 

the  reft,  as  in  this  7  Me.  _  '  n*  *  1  ,  • 

z  siagk  of  Vo  fit  ion  from  S  toL.  To  find  this, 

take  in  your' Cnnp.ges  the  Difiancc  from  T,  ( the  Point  _ 

u  lnae  the  gro  it  Circle  crolleth  the  Diamctrc  thereof  f 

]\,1  N  J  10  N,  1 !  .a:  Dijlatrc  meafured  upon  the  Equhwtiial  from  C,  Will  reach  to  about 
,  v  clef',  and  that  is  the  A'rdeol  Vifstim  North-eajlerly.  „  , 

4\  'i|K;  DtlU.u  between  S  and  L.  Lay  a  Ruler  from  O,  the  Foie  of  the  great 
Circle,  to  S,  and  note  where  it  cuts  the  outermoft  Meridian,  and  from  that  1  oint 
take' the  l)-fia..\-  to  S;  that  Pittance  mcaliired  upon  the  Primitive  Meridian  from  C, 
{hall  give  you  the  Difiance  5  ?  deg.  24  min.—  And  in  this  manner  you  may  mea- 
fmc  any  Part  of  the  Arch  of  the  great  Circle,  as  between  every  lotbovyh  Mm- 
dian ,  or  Difference  of  Longitude.  -  r  n  c  r  ■ 

And  in  this  manner  may  any  two  Places,  howfoever  htuatc  in  id  oca  or  Longi¬ 
tude  or  Latitude ,  be  fet  upon  the  Projection  ;  an  Arch  of  a  giv  ic  *  a  role  palling 
through  them  be  drawn  cheiir  Difiance  miia lin  ed  :  the  Angle  of  their  Volition  found: 
And  by  what  Longitudes  and  Latitudes  the  Arc!,  oi  the  great  Circle  pafleth.  As  by 
two  or  three  Examples  which  follow  will  plainly  appear. 

II.  By  Trigonometry. 

For  the  better  llluftration  of  the  Trigonometrical  Operations  following  I  have  here 
inlet  ted  a  particular  Part  of  the  former  Sphere ,  ic  being  an  Oblique-angled  Spherical 
Triangle,  comprehending  all  fuch  Parts  of  the  leveral  Meridians ,  as  lie  between  the 
two  Places,  (  or  every  iorZ»  of  them. ) 

In  which  Triangle , 

\jjjt  P  rcprefcnts  the  North-Vole . 

S  Summer  IJlands. 

L  the  Lizard. 

And  in  it  there  is  given, 

S  P,  the  Complement  of  the  Latitude  of  Summer  IJlands ,  57  deg.  35  min. 

P  I  the  Complement  of  the  Latitude  of  the  Lizard,  40  deg.  00  min. 

S  J-’  1  ,  the  Diff  erence  of  Longitude ,  7°  dog.  00  niin. 

Thcfe  filings  known,  it  is  required  to  find  the  Longitudes  and  Latitudes  by  which 
this  Arch  SI,  do'  .  pals.  ,  „  ,  _  . 

In  rafe  it  will  be  requifite  to  let  fall  a  Perpendicular  from  the  Vole  P  to  the 
Arch  01  the  great  Circle  S  L  ;  which  let  be  P  B. 

And  then  let  it  be  required  to  find, 

(1.)  Th"  Perpendicular  it  felf. 

(2.)  The  Parts  of  the  Vertical  Angle,  viz,,  the  Angles  S  P  B,  and  LP  B. 

And  thele  being  known,  all  the  otners  will  be  Right-angled  Triangles ,  and  lo  be  re¬ 
vived  at  One  operation. 

I.  For  the  Verpendicular  P  B, 

There  is  given,  (1.)  The  Ilypotenufe  SP,  the  Complement  of  the  Latitude  of  Sum¬ 
mer  IJlands,  57  deg.  35  min.  (2.)  The  Angle  of  Vo  fit  ion  at  S,  fas  before  it  was  found 
to  be  )  48  deg.  47  min.  To  find  P  B. 


By  the  IV.  Cafe  of  Right-angled  Spherical  Triangles. 


As  the  Radius,  90  deg.  ,0* 

To  the  Sine  of  P  S,  57  deg.  35  min.  it-9^43 

So  is  the  Smc  of  the  Angle  P  S  B,  48  deg.  47  min.  ^29^876  35 

To  the  Sine  oi  the  Perpendicular  PB,  39  deg.  25  min.  .19.80278 


Whole  Complement  50  deg.  35  min.  is  the  greateft  Latitude  by  which  the  great 
Circle  S  B  L  doth  pals. 


11.  For 


9.81112 

10.08492 

^9.90604 


II.  l'or  the  Angles  S  P  B  and  L  P  B, 

By  the  III.  Cafe  of  Right-angled  Spherical  Triangles, 

^$To the  oflpS,  ;iU:g.  ifmin.  '  9‘729^ 

So  is  the  of  1>  S  L,  4*  deg.  47  ««>»• 

To  the  Tangent  of  S  P  B,  *  I  deg.  19  mm. 

WA°1S' Sl’d.^  min-  bcin8  takcn  thcrc- 

f™c^!a?fo^^^  «h',?h  ”  “*fwo  have  found 

^^,TecsL.,t,,,le  fromLtoLPB,  n  deg.  i,  nun.  and  from  the  Angle 

S  Now  the  p#'<™  of  /•»»?<",*  from  S  to  L  being  70  deg  let  it  bo  required  to  find 
by  wlutT attUt  the  Ards  Ldotl.  pah,  lor  every  Tenth  Degree  of  Vtjferam  of 

XtfZ  Point  K.  to  differ  in  Longitude  from  S  10  deg.  end  1  would  know  the 

lnvebcfore’  found  the  Angle  S  P  B  to  be  58  deg.  ;i  min.  and  the  Angle 
SPKbcing  (by  Suppofition}  10  deg.  therefore  the  AngleK  P  B  is  48  deg.  }i  mm. 
And  tte  Perpendicular  P  B  we  found  before  to  be  J9  d.  id  mm.  by  whteh  may  be 
found  the  Complement  of  the  Latitude  P  K, 

By  Cafe  V II.  of  Right-angled  Spherical  Triangles, 

As  the  Radius,  90  deg.  .  1 981112 

Is  to  the  Co  fine  of  K.  P  B,  48  deg.  5 1  mm. 

So  is  the  Co-tangent  ot  P  B,  39  deg.  26  mm.  - 

To  the  Tangent  of  58  deg.  5 1  min.  ^  *9-9°  °4 

Whofe  Complement  is  5 1  deg.  9  min.  the  Latitude  at  K. 

In  like  manner,  liippoling,  ^  ^ 

fO>  ../r  •  t  C10^we  fliall  dn(^^v?tobeiii  theSll  <1 
ThePoint^^^’^fJom S  ^40^0? °f ^  ?  j 

And  thus  much  for  finding  what  Longitudes  and  Latitudes  tho  Arch  of  a  Great  Circle 
^^ir^'fmc'rie.tvt^tl^Way^of^GV^t^Cir^/^fiwgr  1 “will"  add  two  PrMm,  more, 

OrtKafipili  in foCrafl’olitions,  one  Plfce  being  in  the  E,«wf/W,  and  the  other 
either  in  North  or  South  Laura* ,  The  other,  one  m  North,  and  one  m  South 
Latitude, 

II.  Tm  Hues,  one  lying  under  the  Equinoctial  Circle,  and  the  other  it, 
South  Latitude,  to  find  their  Diftance,  their  Angle  of  Pofition,  and  hji 
mhat  Longitudes  and  Latitudes  the  fame  Great  Circle  miift  pafe. 

Let  one  Place  be  St.  Tbemai  Bland,  lying  under  the  E^mcltiol,  and do  hath  no 
Latitude ;  let  die  other  be  tire  SmiXki  of  Mageltm,  lying  'nS?  deg.  of  South  U 
tnde ,  and  differing  in  Longitude  from  St.  Thomas  90  deg.  Weltward. 

I.  To  place  the  two  Vlaces  upon  the  Projection,  and  to  deferibethe  Great  Circle. 

Firft  Set  down  the  Ifland  of  St.  Thomas  at  one  end  of  the  Equinotlial  at  D  ;  then 
accounting  thereon  po  deg.  of  longitude  from  D  to  E,  there us  the tMmdt. «^of  tile 
St, eight,  .fMagelm  r  whereupon  you  mull  mark  out  the  o  W  n  Id  e 

side?  Southwitd  at  the  Point  W  :  And  thus  have  you  three  Poults,  D,  W,  aiul  C, 
trough  which  the*  Arch  of  the  Great  Circle  mult  be  ^'ihestch 

before.  Now  this  part  of  the  Great  Circle  which  lies  between  D  and  W,  is  the  Aicb 
of  the  Great  arm  ;  by  which  may  be  tound  all  the  other  things  icquired ;  As, 

N  n  n  a  u.  to 


C  U  A  $  U  s  Mat  H  e m at  icu„. _ 

I,  To  fni  (it  Longitude  mi  Latitudes  bj  which  Ms Great  Chdepajjah. 

£$£% ^  which  you  Ml  find  for  every  Tenth  Degree  to  be  as  is  exhibited  m  tins 

Table.  '  Dcg^  Mia 

III.  To  find  the  Angle  c/Pofition  between  the  .  '*  “■ 

two  Placet.  ,0  12  ^  5° 

2o  2  A  ^  2  (J 

This  is  Chewed  by  the  Arqh  D  W  eroding  the  Semi-  ^20  22  •$:  24 

^  E  B:  So  Lt  ^  Z  \o  \l  X  li 

and  meafure  it  in  the  Equmthal  C  D,  it  will  icacn  50  45  ^  31 

from  C  to  }7  deg.  which  is  the  Angle  of  V  opt  ton  it-  6o  43  »  5K 

quired,  and  (hews  it  to  be  South-weiterly.  8  ?0  51  S  16 

■*  w*  80  <2  8r  2< 

IV.  For  the  Diftance  of  the  two  Places.  (2  i;Q  ",  Q  " 

If  vou  take  the  Didance  D  W,  and  meafurc  it  upon  ~ 

the  27  Meridian  Circle,  (which  anlwcrstothe  Angle  ot  1  option,)  it  will  reach  hom  A 
(th ePole)  toC,  in  the  Equinottial  upon  the  57th  Mmdtan  i  which  (hews  the  Dtftance 
to  be  90  deg. 

III.  Tm  Pto,  one  lying  on  the  North,  the  other  on  the  Sonth-JiJcoftk 
Equinoctial ,  to  find  their  Diftance,  the  Angle  of  Pohuon,  and  the 
Longitudes  and  Latitudes  by  which  the  Arch  of  the  Great  Circle 
fafieth. 

Let  the  two  Places  be  the  Summer  lfiands,m  »deg.  ->Smm.of 
and  the  other,  the  Cape  of  Good  Hope,  in  35  deg- ot  South  Latitude ,  and  then  Diflc 
rence  in  Longitude  90  deg. 

I.  To  place  the  two  Places  upon  the  Projection,  and  to  draw  the  Great  Circle. 

Count  the  Lai, lade  of  the  firft  Place,  Summer  IflanJ,,  32  deg,  2 5  min  from  C  to  S, 

upon  the  Primitive  Circle,  and  draw  the  Diametre  SK,  crofluig  it  at  Right-  Angles 
with  another  Diametre, N  M;  Then  count  the  Difference  of  Longitude,  90  deg-  upon 
the  E quimltial  from  C,  and  the  Meridian  of  the  Cape  of  Good  Hope  will  la  to  be 
the  Diametre  A  B,  upon  which  from  E  you  mull  count  the  Latitude  of  the  Caw, 
3<  deg  downwards  towards  B,  at  X ;  and  by  the  Points  S,  X,  and  K,  deienbe  the 
Great  Circle  Arch  S  X  K,  as  hath  been  often  taught  before. _ _ 

II.  To  find  the  Longitudes  and  Latitudes  by  which  DeJ  Miic 

the  Great  Circle  pajjetb.  - - - - • 

Trace  with  a  Needle  (or  only  call  an  Eye  along  10  26  57 

the  Great  Circle  Arch)  obferving  where  the  Arch  crol-  20  ip  3  40 

(eth  the  Meridians  and  Parallels  ot  Latitude  upon  the  r  ,  f  ^  ,8 

Projettion ,  which  for  every  Tenth  Degree  of  Longitude  ^  40  2  ^  5 

will  be  as  in  this  Table.  'o  50  7  'o  19 

III.  To  find  the  Angle  of  Poficion  between  the  two  §  b°  |  ^ 

Placl'-  |  «o  jo  p  5 

Obferve  where  the  Arch  S  X  K  doth  crofs  the  Line  _ 90 _ 3  5 _ _  °^_ 

N  M,  which  is  at  Z  •,  then  with  your  Compaffcs  take  .  , 

the  Diftance  ZM,  and  meafure  it  in  the  Equinoffial,  and  you  (hall  find  it  to  rcac 
from  C  to  about  60  deg.  vizn  to  59  deg.  25  jnin.  South-Eafterly ,  which  is  tn 
Angle  of  Pofition. 

IV.  For  the  Diftance  of  the  two  Places. 

If  you  take  the  Diftance  of  the  two  Places  in  the  Arch  S  X,  and  meafure  it  m  the 
Meridian  of  60,  (the  Meafure  of  the  Angle  of  Pofition,)  ym  (hall  hnd  it  to  reach 
from  A  to  Y,  which  is  107  deg.  34 min.  and  that  is  the  Diftance  ot  the  two  i  laces. 

The  End  of  the  Fourth  Fart. 

Here  follomth  a  Conmx  of  fitch  TABLE  S9  and  the  Vfis  of  them,  as  arc 
of  continual  Vfe  in  Navigation. 
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51  Aft.  17 

6 

33 

25 

3 

9  Mor. 

10 

4 

5+ m.  ; 
29  Af.j 

17 

1 

5  5  Aft.  5 

2 

40  Aft. 

.3 

1 

50  Aft. 

‘20 

12 

46  Noo. 

16 

11 

17  Nig.  24 

8 

3  Mor. 

2 

5 

16  Aft. 

IO 

10 

28  Mor. 

*6 

4 

43  Aft.  M 

10 

20  Mov. 

21 

1 2 

8  Noo. 

29 

1 1 

31  Noo. 

25 

6 

1 1  Nig.  3 

1 1 

12  Nig. 

10 

12 

0  Noo. 

l8 

4 

25  Aft. 

*4 

8 

4  Mor.  2 1 

3 

49  Mor. 

28 

8 

49  Mor. 

6 

12 

42  Noo. 

3 

2 

oAft.  In 

1 

25  Mor. 

17 

5 

31  Nig. 

15 

6 

8  Mor. 

22 

9 

37  Mor.l;o 

4 

0  Mor. 

7 

7 

54  Mor. 

14 

5 

48  Mor. 

1 1 

8 

5 1  Mor.  1 9 

12 

56  Noo. 

26 

_ 1 1 

00  Mor. 

J 

JL 

1 1  Mor. 

WjC  Difference  cf  the  Sun’s  Declination  in  Min.  in  2\  Hours. 
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T A  B  L  E  whereby  to  appropriate  the  Tables  of  the  Sun's  Declination  to  any 
Hour  of  the  Day ,  or  to  any  other  Meridian,  either  hajlward  or  Weflward  of 
London,  for  which  they  were  Calculated. 

fours  and  Minutes  after  Noon,  till  Midnight. 

!  1  a  3  4  5  I  6  7  [  8  9  |  1Q  I  11 

^TSvTte.  5TS.  5TS  M.  Scc.M.  'See.  M.  See.  M.  See,  M.  Scc-iM.  See.  M.  Scc.M.  Sec. 


5|  O  IO  o  12  0 


17  O  20  O  20  O  25  o  27  O  30 


10  o  20  o  30  o  40  o 
12  O  25  O  37  o  50  I 


10  I  20  I  30  I  40 
27  I  4°  1  52  2  5 


1 5 ' 

0 

30 

0 

45 

0 

1 

1 5 

1 

17 

0 

35 
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52 

10 

1 

2’l 

1 

20 

0 

40 

[ 

0 

20 

* 

4°, 
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22 

0 

45 
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30 

1 

52, 

2 

25 
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50 

1 

M 

40 

2 

5 

2 

27 

0 

55 

1 

22 

1 

5° 

2 

,7I 

2 

30 

1 

0 

l 

30 

2 

0 

2 

H 

3 

32 

1 

5 

1 

37 

« 

10 

2 

42 

3 

35 

1 

10 

1 

45 

2 

20 

2 

55 

3 

37 

1 

1 5 

1 

52 

2 

30 

3 

7 

3 

40 

1 

20 

2 

0 

2 

40 

3 

20 

4 

42 

r 

25 

2 

7 

2 

5° 

3 

32 

4 

45 

1 

30 

2 

15 

3 

c 

3 

45 

4 

47 

1 

35 

2 

22 

3 

lo 

3 

57 

4 

5C 

1 

40 

2 

30 

3 

20 

4 

lo 

5 

52 

1 

45 

2 

37 
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3° 

4 

22 

5 

55 

1 

5° 

2 

45 

3 

40 

4 

35 

5 

57 

1 

55 

2 

52 

3 

5°  4 

47 

5 

A 

30  i  45  2  o  2 

45  2  2.  2  20  2 

02  20  2  40  3 


02  37  2  55  3  ii  3  30 

03  o  3  20  3  42  4  0 

o  3  22  3  45  4  7  4  jo 

03  45  4  10  4  3$  5  0 


17,  2  45  3  ‘2(  3  4°  4 


121  404  7  4  35  5  25  3° I 

30  4  o  4  30  5  o  5  30  6  0 

47  4  20  4  52  5  25  5  37  6  30 

5  4  ‘4°  5  *5  5  <*  2$  7  0 

22  5  o  5  37  <5  15’  5  52  7  3° 


30  5  15  6  06  45  7  3°,  8  *5  9  0 

45  5  32  (5  30  7  7  7  55  8  42  9  3° 

o  $  so  6  40  7  30  8  20|  9  10  10  0 

156  7  7  o  7  52  8  45  9  37  i°  3° 

30  5  25  7  20  8  15  9  10  lo  511.  0 

45  6  42  7  40  8  37  9  3510  3211  30 


Hours  and  Minutes  from  Midnight,  till  the  next  Morning. 

2  3  I  4  5  1  <H  7  8  1  I  10  11 

M.  Scc.M.  Sec.M.  Sec. M.  Scc.M.  Scc.M.  Scc.M,  Scc.M.  Scc.M.  See  M.  See. 

o  35  o  37  o  40  o  42  o  45  o  47  o  50  o  52'  o  55  o  57 

1  10  1  15  1  20  1  25'  1  3°(  1  35  1  40  1  45  1  50  1  55 

1  45  o  52  2  02  7  2  15  2  22  2  30  2  37  2  45  2  52 

2  20  2  30  2  40  2  50  3  03  10  3  20  3  30  3  40  3  50 

2  30  3  4  3  20  3  32  3  4.$  3  57.  4 _ 10  4  3*,_4 _ 35  S  47 

3  30  3  45  4  o  4  15  4  30  4  45  5  0  5  15!  5  30  5  45 

4  5  4  22  4  40  4  57,  5  15  5  32  5  5°  <5  7  6  25  <5  42 

4  40  $  o  s  20  5  40  6  06  20  6  40  7  o  7  20  7  40 

5  155  37  6  06  22'  6  45'  7  7!  6  30  7  52!  8  158  37 

5  50  d  15  (5  40  7  5  7  3°  7  55  J  20  8  4$  9  lu  9  35 


20  7  47,  8 

o  8  3o|  9 

40  9  12  9 

20  9  55I0 


40  1 1  20  1 2 

2012  212 


V 1 

4012 

52  12 
3013 

4013 
20  (4 

27>4 

1015 

*5  '5 

-1— 

V5 

5016 

*5  >3 

7  >4 

c  14 

52, 15 

45*6 

37'7 

5°  *3 

45  '4 

4°  *5 

35 16 

30  17 

25  18 

2514 

22  1$ 

20  1 6 

*7,17 

15  18 

12  19 

22  II  5512  27 

1512  5013  25 

6713  4514  22 

■>14  40  I  5  20 

52  !5  3516  17 

45  *6  30.17  *5 

3717  2518  12 

3018  2019  ia 

2219  1 5  20  7 

1510  lo  2 1  5 

7  21  5 1 2  2  2 


The  Ufc  of  the  foregoing  Table. 

The  Vie  of  the  Table  of  Referring  the  Suns  Declination  to  any  Hour 
L  or  Meridian. 

Tur  Tiblos  or  the  5m, \  Declination  in  the  foregoing  Kahn  Jar,  arc  calculated 
properly  for  the  Sun’s  true  Place  at  Noon  in  the  Mend, an  ol  London ;  but  may 
he  referred  to  any  other  Meridian ,  by  help  ol  this  Table.  . 

b  Allb  lake  notice,  That  the  Degrees  and  Minutes  o\  Veclinauon  found  agamfl -every 
Dav  ol  the  Year,  are  the  Degiees  and  Minutes  which  the  Sun  hath  ovciy  Day  at 
Noon  '  for  the  Agronomical  Account  of  Day,  is  horn  Noon  to  Noon ;  fo  that  One  in 
the°Afternoon  is  called  the  l  u  ll  Hour  after  Noon,  Two  the  Second,  Hires  the 
Third  &,  till  Twelve  at  Night,  or  Midnight,  i  hen  One  m  the  Morning  is  cel- 

kd  he  Thirteenth  Hour,  or  the  Firft  Hour  from  midnight »  Two  in  the  Morning 
he  Fourteenth  Hour,  or  the  Second  Hour  from  Midnight  &c.  So  that  Eleven  the 
nest  Forenoon  is  called  the  Twenty  third  Hour,  or  the  Eleventh  Hour  Iron.  Mid- 
niuhr  •  ind  then  at  Twelve  begins  the  next  Day.  .  ... 

AHoobfbrve,  That  when  you  make  ufc  of  the  Table  of  Declination  you  make  u  e 
of  the  Degrees  and  Minutes  found  again!*  the  Tenth  day,  till  the  Eleventh  day  at 
Noon ;  ami  of  thole  againlt  the  Eleventh  day,  till  the  Twell.h  day  at  Noon,  <*. 
Tilde  things  being  premiled,  the  U(e  ot  the  lable  follows. 

How  to  Appropriate  the  Suns  Declination  to  any  Hour  after  Noon. 

You  mud  firft  find  the  Wi  Declination  for  thcDay  propofcd.Qn  Us  proper  Year,) 
in  the  Table,  and  note  it  down,  with  the  Difference  between  that  and  tho  nex' 
dw ;  then  knowing  at  what  Hour  alter  Noon  you  would  make  uie  ol  the  Vecltna- 
JS  find  that  Hour  in  the  Head  of  this  Table,  and  the  Minutes  of  the  Difference  ot 
the  Suns  Declination  in  the  Firft  Column  towards  the  Left  hand,  and  in  the  common 
Lie  or  Meeting  of  thole  two,  you  Hull  find  the  Number  oft  Minutes  and  Seconds 
wmch  arc  to  be  added  to,  or  fiibtrattcd  from  the  Degrees  and  Msnutes  *n  die 
Table  :  To  be  added,  if  the  Declination  incrcafc  ;  but  to  be  lubtraded,  it  the  Decli¬ 
nation  do  decrealc. 

Example.  What  Declination  fhall  the  Sun  have  upon  the  Fifth  of  April,  at  Seven  Hours 
after  Noon ,  in  the  Leap-year  > 

'  Look  in  the  Table  for  the  Fifth  or  Afrit,  and  againft  it.  in  the  Column 
you  fliall  find  10  deg  6  min  for  the  Declination,  and  21  "’l"' '"f 'h“  D#n”  hw  ro 
the  Decimation  found,  10  deg.  6  min.  is  the  Decimation  at  Twelve  at  Noon  ,  but  to 
find  it  at  Seven  after  Noon,  go  to  this  Table,  and  find  7  Hours  at  the  Head it  hereof, 
and  2 1  (the  Difference)  in  the  fill*  Column  towards  the  Right-hand,  and  againlt  a  i, 
and  under  7  Hours,  you  fliall  find  6  Minutes  7  Seconds  i  the  Seconds,  being  undu  30, 
may  be  omitted  ;  bmthc  6  Mmute,  mull  be  added  (beoaule  the  flic/mauve  nicr  al- 
eth)  to  the  Declination  at  Noon,  todeg.  6  mm.  making  it  to  deg.  ts  mm.  and  luch 
D, La, ion  (hall  the  Sun  have  on  the  Filth  ot  Afrit  at  Seven  in  the  Afternoon,  in  the 

^In  like  manner  if  it  wore  required  to  find  what  Declination  the  S»»  fliould  have 
the  fame  day”"*! 1  lours  after  Noon,  that  is  the  Seventh  Hour  ate  '  Midmght,  or 
Seven  the  next  Morning:  The  Hour  7  being  found  m  the  Head  o  the  XaUe,  md 
11  min.  (the  Difference  of  Declination)  in  the  hi  ll  Co  umn,  againft  *  ‘ > J nd ^u 1 de 
7  Hours,  you  (hall  (ind  16  min.  37  <uc'  wind.  Seconds  hemg  above  ,0,  add  1  ‘nl_ 
to  .6,  making  it  17  min.  which  added  to  iodeg.6i.un.  the  Decimal, on  lound  in  the 
Table,  maketh  10  deg.  23  mill,  for  the  Decimation  at  7  the  next  Morning. 
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THE 


NO 


1 


THE 

Aftral  Kalendar. 

Containing  all  the 

FIXED  STARS 

O  F  T  H  E 

First,  Second,  and  Third, 

MAGNITUDES. 

THEIR 

Longitudes  corrcAed,  and  reduced  from  the  Pole  of  the  Ecliftick 
to  the  Pole  of  the  World  ;  That  is  to  fay,  Brought  into  Right 
Afcenfions  and  Declinations. 

To  which  are  added, 

Their  Right  Afcenfions  in  Time,  and  Semidiurnal  Arks,*  whereby 
their  Rifing,  Southing,  and  Setting  may  (  at  at  time)’ be  ea- 
fily  obtained  :  Alfo  upon  what  Day  of  the  Year  each  of  them 
will  be  upon  the  Meridian  at  Midnight,  and  confecjuendy  the 
Stars  known  one  from  another. 
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The  Northern 


S  TA  <11  S  NAMES. 

t  ■  \  ' ;  ' 

t  ,  , , , ,  ,  -  ,  -  -  *■  x  1  * 

Minor.  Cynojjtra. 

In  the  Extremity  of  t fit  Tail,  or.Pc|  .S^r  .  i  '  y 

The  Upper  oP  tne  Two  preceding  j|n:  the  Square  ;  j 

The  Lower  of  the  lame  *'  w 

Vrfa  Mfyor.  Helicc, , 

In  the  former  Left  Knee 

The^ortherly  of  that  worn  tkc«RtghtToot  /f  r;  fjj 

ThcJoutherly  t.'4  £  '  j 

The  Upper  of  the  foregoing  in  the  greater  Square 

The  Lower  of  the  fame  Square 

The  Upper  of  the  following  in  the  Square  .  (  x 

The  Lower  of  the  fame 

The  laft  lave  Two  of  the  Tail 

The  laft  lave  one  ,  . 

The  laft  of  the  Tail 

That  between  this  Bear’s  Tail  and  the  Ltcn  .  ,  . 

That  between  the  Fore-foot  of  the  Bear  and  the  Firlt  ol  the  Lion  s  Head 
The  following  Southern 

The  foregoing  of  the  Two  in  the  Bale  of  the  Oxtgon 
The  following  one 

Draco . 

The  fotagoitlg  of  the(Two  Bright  ones  in  the  Head 

The  Bright  one  in  the  Head 

The  Northern  of  the  Square  in  the  fccond  Bending 

The  Southern  of  the  lame  Side 

That  in  the  Flexure  for  Bending)  of  the  third  Joint 

The  meanly  Bright  one  near  the  Pole 

The  laft  but  Twoforcgoing  the  Flexure 

The  laft  but  one  to  the  Flexure 

That  which  next  follows  the  Flexure 

The  laft  but  one  of  the  Tail 

The  laft  of  the  Tail 


Dccemb.  $ 
JamtarAy 
24 


|  Januar.  1 1 


19 

2; 

February  4 

4 
12 
18 

March  2 
Febrnar.26 
Jatinar.  1 6 
30 

February  1 

5 


May  18 
June  4 
Septern.  26 
Oitober  1 1 
February  8 
March  8 

2J 

10 

Februar.  1 1 
Januar)  20 


In  the  Girdle 

The  Bright  one  in  the  Right  Shoulder 
In  the  Left  Foot 

Bootes.  Artophylax. 

In  the  Left  Shoulder 
In  the  Head 

In  the  Right  Shoulder,  above  the  Crown 
J11  the  I  lip,  below  the  Right  Arm 
That  in  the  Right  Leg 
'Flic  Upper  one  of  the  Leg 
In  the  Skirt.  Animus 


OClober  14 
Sept  cm.  21 
Nowmb.  7 


March  24 

I 

Corona 


pppp&&&&PPPP&®P  PP* 
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Corona  Borca. 


The  Bright  one  of  the  Crown 


Engonaji  Her  cuter. 

In  the  I  lend 

In  the  Right  Shoulder 

The  Lift  Inve  one  of  the  Right  Arm 

In  the  Left  Shoulder 

That  in  the  Left  Hip 

The  more  Eadcrly  than  this  in  the  Left  Thigh 
In  the  Left  Knee 

That  in  the  Left  Leg  Calf,  nigh  the  Dragon's  Head 
In  the  Upper  Right  Thigh 

Lyra,  Vnltur  caclcns. 

The  Bright  one  of  the  Harp 

The  Northern  of  the  two  foremod  in  the  Neck 

The  Northern  of  the  two  following  in  the  Neck 
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Upon  the 
Meridian 
at 

Midnight, 


|  April  17 


May  ax 

7 
5 

11 

8 

'5 

Junt  4 
May  ii 

5 


June  2i 
2  6 


In  the  Bill 
In  the  Bread 

In  the  Tail  _  ,  __ 

The  Firft  and  Brighted  in  the  Pinnio n  of  the  Upper  Wing 
That  in  the  Pinnion  of  the  Lower  Wing 
The  uttermod  of  the  Lower  Wing 
Below  the  Wing,  towards  Vegafus  Foot 

Cajfiopcia. 

Ill  the  Bread.  Scbedir 
In  the  Flexure  (or  Bending)  at  the  Hips 
In  the  Leg 
At  the  Knee 

The  Bright  or\e  of  the  Chair 

Perfeut. 

In  the  Right  Shoulder 

The  very  Bright  one  in  the  Right  Side 

That  at  the  Flexure  of  the  fame  Side 

The  Head  of  Medufa.  Algol 

That  in  the  Left  Knee 

The  following  one  of  the  heft  Foot 

-  *  Auriga,  Hemochm ,  EMhonius . 

The  Bright  one  in  the  Led  Shoulder.  Capella 
The  Bright  one  in  the  Right  Shoulder 

Ophyuchuf ,  Scrpcntarius. 

Itl  the  Held 

In  the  Right  Shoulder  ' 

The  Lower  and  Follower  in  the  Right  Shoulder 


:w  9 

Augufi  i 
Novemb.  i 
M  *5 

Augufi  6 


Oft ober  1 6 
22 
16 

Novemb.  a 
I  Ottober  i $ 


Novemb.  7 
9 

; 

n 

I  10 


Novem.  2$ 
Vecemb .  7 


May  19 
June  J 
3 

The 
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The  more  Northern  in  the  Left  Hand 

The  more  Southern  following 

In  the  Right  Knee 

In  the  Left  Knee 

That  in  the  Right  Shin 

The  foremoft  of  the  Four  in  the  Right  Foot. 

I  Serpens  Ophittchi . 

That  in  the  Mouth 

That  in  the  Temples,  or  Side  of  the  Head 
In  the  ftretching  out  of  the  Neck 
The  Second  in  the  Neck,  below  the  Head 
In  the  Middle  of  the  Knot  in  the  Neck 
The  laft  lave  two  of  the  Tail 
The  laft  lave  one 
The  laft 
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|  Midnight, 
I  MaJ  9 


April  2  $ 
2S 


Sagitta ,  Jive  Tclum. 

There  is  no  Eminent  Star 

Aqttila ,  fen  Vtltar  volant. 


In  the  Neck 

The  Bright  one  in  the  Shoulder-blade 
That  in  the  Left  Shoulder 
The  Tail  of  the  Vultur 
That  which  next  precedes  the  Tail 


Anti  no  us. 


In  the  Left  Hand 
In  the  Right  Side 
In  the  Knee 
In  the  Right  Arm 
In  the  Breaft 
In  the  Right  Foot 


Delphinus. 


The  Bright  one  of  the  Tail 

The  more  Southerly  of  the  foremoft  of  the  ’Rhomboid 

The  more  Northerly  of  the  fame  Side 

The  more  Southerly  of  the  following  Side 

That  in  the  Head. 

Equttfeus ,  EqttifeCfio. 


Pegafus ,  Eqttus  Alatus. 

The  Mouth  of  Pegafus 

The  Bright  one  of  the  Neck 

The  Right  Knee 

The  Firft  of  the  Wing  March  ab 

The  Drawing  forth  ot  the  Leg  Schott 

The  Uttennoft  of  the  Wing. 


June  27 
1  25 


July  11  f 

3  s 

2 
I 

„  7 

June  14 


July  21 
24 


No  Eminent  Star 


The  ASTRAL  l\A  L  EK'D  A  % 
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The  Arrow,  or  Dart. 


The  Eagle ,  or  Flying  Vultur. 
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The  Dolphin. 
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s- 
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Aug. 
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X 

21 
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336 
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28  3* 

10 
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18 

56 

>9 
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342 

7 

13  28 

10 

48 

17 

2 

X 

*4 

49 
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59 
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38 

12 

35 
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13  22 

II 
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Com  a  Berenices. 

In  the  top  of  the  Firft  and  Northern  Triangle 


|  June  10 


The  1 2  Zodiacal 


A  R  IE  S. 

The  Bright  one  in  the  top  of  the  Head  I Oifol,er 

The  Eaftern  in  the  Bale  of  the  1  nangle  I  26 


~  ~  TAURUS. 

In  the  Face,  the  Firft  of  the  Sucula,  in  the  Noftrils.  Novem.  i ; 

Between  this  and  the  Northern  Eye.  H 

In  the  Southern  Eye.  ALDER  ARON.  VaUUcium.  17 

In  the  Northern  Eye.  - i 1 , 

In  the  extremity  of  the  South  Horn  . 

In  the  extremity,  common  with  the  Right  Foot  of  Hemocbm  Novem.  jo 

The  Midddle  and  Bright  one  of  the  Seven  Stars  7 


GEMINI 

In  the  upper  Head,  Cofir.  APOLLO.  D'c'mt.ii 

In  the  lower  Head.  Tollux.  HERCULES.  T 

In  the  Northern  and  upper  Knee  2| 

In  the  Left  Knee  .  _  .  - . 

That  in  the  Belly  of  the  Southern  Twin 
That  in  the  Foot,  called  the  Heel 

The  Bright  one  of  the  Foot.  5 


CANCER . 

In  the  Southern  Claw  I  Janttar ' 1  ® 


LEO. 

The  more  Southerly  in  the  Head  Jf"m  1  j 

The  throe  Northern  in  the  Neck  Feb‘ 

The  Middle  and  Bright  one  in  the  Neck 

The  Southern  one  . 

The  Lyons  Heart.  Regului,  Ba/ilifcas  ,  * 

The  Bright  one  that  follows  14 


684 


S  T  A  ’K.S  NJMES. 

The  Foremoft  and  Northern  of  the  two  in  the  Buttock 
^BriS8!  in  the  End  or  Tip  of  the  Tail. 

"  vHTgo. 

In  (he  Tip  of  the  Southern  and  Left  Wing. 

In  the  Right  Side,  under  the  Girdle 
The  more  Northerly,  called  V'ndemat*1* 

In  the  Left-Hand,  called  the  Virgins  Spike 
Under  the - in  the  Right  Buttock. 

LIBRA . 

The  Southern  Balance 

The  Northern  Balance  ,  -r  a 

The  Third  from  the  fame  Balance  to  the  Bait 

Under  the  Northern  Balance,  in  the  Left  Claw  of  the  Scorpion 

That  which  follows. 

SCORPIO. 

The  Uppermoft  in  the  Forehead 

The  Middle  one  in  the  Forehead  t 

The  Southern  of  the  Three  Bright  ones  in  the  Forehead 

The  Red  ihining  one  in  the  Middle,  An  tares,  Scorpio  i  Heart 

SAGITTARIUS. 

In  the  Point  of  the  Arrow  or  Shaft 
In  the  Haft  or  Handle  in  the  Left  Hand 

T  ’  CAPRICORNVS. 

The  Northern  of  the  Three  in  the  former  Horn 
The  Southern  one  . 

The  foregoing  of  the  Two  Bright  ones  in  the  Tail 
That  whidh  follows 

"  A  &JO  A  R  I  VS. 

The  Brighter  in  the  Right  Shoulder 

In  the  Led  Shoulder 

In  the  Elbow  of  the  Right  Arm 

The  Southern  one  in  the  Right-Leg  Calf,  Scbeat 

The  latt  in  the  Water-pouring,  Fomabant . 

PISCES. 

The  Bright  one  in  the  Faftning  of  the  Parfnetf. 


Upon  the 
Meridian 
at 

Midnight. 


March  2 
**  6 

15 
30 

16 


April  ao 
H 


Maj  9 
9 
19 
16 


June  7 
7 


The 


Magnitude 


Cursus  Mathi  maticus. 


Book  Vll. 


The  Southern 


s  TA<K.S  NAMES. 

Upon  the 
Meridian 
at 

Midnight. 

'  1  i  etc. 

The  Bright  one  of  the  Whales  Jaw 

The  Middle  one  in  the  Mouth 

Theforemoftof  the  Three  at  the  Cheek 

The  Northern  one  of  the  Belly 

The  more  Eafterly  of  the  two  Bright  ones  in  the  Back 

The  more  Wefterly  ot  the  fame 

The  Northern  one  of  the  Tail 

The  Southern  and  Brighter  of  the  Tail 

Ottober  2;  f 

lb 

*5  ; 

Septem.  ]o 

20 

9  1 

11  j 

Orion. 

The  following,  or  Bright  one  in  the  Right  Shoulder 

The  Left,  or  forcmoft 

The  Firft  of  the  Belt 

The  Middle  one 

TheLaft  .  p  ,  „  _ 

In  the  Hilt  or  Handle  of  the  Sword 

The  middle  one  of  the  Sword 

The  Southern  one 

The  Bl  ight  one  in  the  Left  Foot.  Regel 

In  the  Right  Knee 

Decemb.  5 
Novem.  28 

30 

Decemb.  I 

2 

Novern.ll 

19 

3°  ; 

2j 

Decemb  •  ]  ! 

Eridanus. 

Above  the  Foot  of  Orion,  in  the  River 

The  Firft  of  thofe  which  touch  the  Whale 

The  Third  tint  follows 

1  Novem.  21 
|  October  17 

I  22 

Lcpus. 

That  in  the  Back  or  Middle  of  the  Body 

Tfi  fheTeft  Sh'oulder 

The  more  Southerly  of  the  two  in  the  hinder  Foet 

The  more  Northerly  of  them 

Novem.  28 

17 

Decemb .  2 

4 

Cants  Major . 

'The  Bright  fining  one  in  die  Mouth.  Sirim 

That  under  the  Left  Ear 

That  in  the 'End  or  Top  of  the  ForeToot 

That  in  the  Belly 

The  forcmoft  of  the  Right  Foot 

That  in  the  Tail 

1 

Decemb.  20 
Januar.  24 

12 

27 

Decemb.  1 } 
January  j 

Cants  Minor.  Procyon. 

In  the  Neck 

In  the  Thigh.  Procyon 

(  Decemb.  28 
|  January  1 
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Conftellations. 


| 

K 

Longitude. 

Sin  Deg.  Mm. 

Latitude. 

Deg.  Min. 

Right 

Afccnfton. 

Deg.  Min. 

Declination. 

Deg.  Min. 

Right  |  Simidiur- 
Afcenfion  in  nal  Ark . 
Time. 

Ho.  Min.  Ho.  M. 

3 

8 

3 

3 

3 

3 

2 

»  9  47 

»  4  53 

S  3  2 

Y  »7  15 

Y  n  41 

Y  7  11 

X  l6  2; 

X  27  56 

12  57  f 

12  2  S 

14  32  S 

20  19  S 

15  46  s 

><*  55  S 

IO  I  h 

20  47  S 

The  Whale. 
41  21 

36  37 

35  44 

2?  5J 

16  58 

13  23 

0  43 

6  45 

2  48 

1  50  0 

1  7  S 

11  54  s 

9  52  s 

12  39  S 

10  37  s 
19  48  s 

2  45 

2  26 

2  2; 

1  35 

1  7 

0  55 

0  3 

0  27 

6  9 

6  5 

5  49 

4  51 

5  3 

4  48 

4  58 

4  11 

2 

2 

2 

2 

2 

3 

3 

3 

1 

3 

it  2.4  ii 

jr  16  13 

31  17  5° 

21  18  54 

jt  10  6 

it  15  37 
jt  18  24 

jr  18  17 
jt  ii  17 
jt  11  49 

16  6  S 
16  53  S 
23  38  S 
*4  J3  S 
15  21  S 
*5  36  S. 

28  45  S. 

29  17  s. 
21  11  s. 

35  8S. 

Orion. 

8+ 

7«  54 

78  52 

19  55 

81  4 

77  2 

79  4» 

79  5X 

74  44 

83  3 

7  18 

6  1 

o35S 

1  26  S 

2  9  s 

2  44  S. 

5  3?  S. 

6  10  S. 

8  37  S. 

9  49  S. 

5  38 

5  7 

5  M 

5  *9 

5  24 

5  8 

5  *6 

5  i9 

4  59 

5  32 

6  31 

6  24. 
5  55 

5  49 

5  44 

5  42 

5  42 
<  20 

5  6 

5  3 

3 

3 

3 

I  Jt  1 0  4° 

a  4  °° 

«  9  16 

27  54  S.I 

24  54  s. 

25  59  S.  | 

T/jc  Riwr. 

72  5*  1  5  S2  S. 

40  8  11  1  S. 

45  11  1  10  4S. 

4  5i 

2  40 

3  0 

5  2; 

4  56 

5  2 

3 

3 

3 

3 

jr  16  49 
jt  15  6 

jt  20  11 

it  2i  ;6 

41  5  S.I 

43  57  S. 
45  49  S. 

44  18  S. 

The  Hare. 

79  35 

78  35 

82  31 

48  20 

18  0;  s. 

21  1  S. 

22  33  S. 
20  56  S. 

5  18 

5  14 

5  3° 

3  <3 

4  21 
4  4 

3  56 

4  5 

1 

3 

2 

3 

3 

3 

©  9  35 

es  15  6 

©  1  42 

<3  18  55 

$  2  7 

3  25  11 

39  3°  8. 
38  2  S. 

41  18  S, 

48  ;o  S 

51  46  s. 
51  24  S 

The  Great  L 

97  42 

102  16 

pi  8 

103  48 

91  29 

107  45 

hg. 

16  14  S. 
15  10  S. 

17  49  S. 
25  53  S. 
28  16  s 
19  26  s 

6  31 

6  49 

6  8 

6  55 

6  6 
-  7  ix 

4  34 
4  40 

4  25 

3  29 

3  9 
2  59 

2  1  03  *7  39 

2  |  ©  11  18 

1  *3  33  £ 
1  *5  57  S 

The  LeJJer  L 
1  107  22 

1  no  34 

)og. 

I  8  54  1  7  9 

1  6  03  |  7  22 

I  6  42 

1  *  25 

Curs  us  Mathematic  us.  Book  Vll, 

ST  A  <ItS  NAMES. 

Upon  the 
Meridian 
at  | 

Midnight.  ; 

jrg0t  Navis. 

That  in  the  upDermoft  Part  of  the  Caftle 

The  Uppermoit  of  the 

The  former  of 

The  following  one 

That  between  the  Sail  and  the  Milkc  Way 

1 _  _ — - - - 

Januar.\6 

H 

,  9 

Februar.  i  j 
March  j 

~~  Hyclra. 

The  Bright  one  of  Hydra ,  or  the  Heart 

Under  the  Tail  of  the  Raven 

That  before  Hydras  Head 

January  i 

April  2 
January  9 

Crater.  .  j 

No  Eminent  Star  } 

_ — -  1 

Corvus. 

S 

5 

The  former  of  the  two  Upper  ones  in  the  Square 

The  following  one  hf  the  lame  Square 
*  The  following  one  of  the  Lower  in  the  Square 

March  16 

18  j 

21  i 

Centaur  us.  Chiron . 

No  Eminent  Star 


Magnitude 
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Longitude. 

Sin.  Veg.  Min. 

<51  6  53 

SI  1  35 

$  2  9  0 

m  5  20 

m  14  44 

Latitude. 

Veg.  Min. 

Right 

Afcenfton. 

Veg.  Min. 

Declination. 

Deg.  Min. 

jR/gi&i  I 

Afcenfton  in 
Time. 

Ho.  Min. 

Simidi  ur- 
nal  Ark. 

Ho.  Mm 

1 

43  18  S. 
4+  58  s 
47  20  S. 

22  29  s. 
30  30  S. 

r he  Ship ,  Arg 
1 1 8  25 
n;  57 
in  24 
148  55 
162  14 

0. 

14  48  s. 
12  22  S. 
6  6  S. 
11  22  S. 
JS  43  s. 

7  54 

7  35 

7  26 

9  55 

10  49 

4  4* 

4  55 

5  3° 

5  1 

3  3° 

I  Si  22  45 
&  22  24 
Is  29  44 

T 

22  24  S.  I 
15  4;  s. 
10  19  S.  1 

he  Water  Scr 

137  54 
195  *5 
119  43 

7  .5  s. 
j  21  25  S. 
10  ii  S. 

9  XI 

1  1 

7  59 

5  12 

4  1 

6  53 

The  Cup. 

in  this  Confteilation. 

|  tfh  6  13 

*  «  55 

|  *  11  49 

14  25  s. 
12  7  S. 
17  59  S. 

The  Raven 

17  P  49 

183  16 

184  20 

15  39  S. 
H  39  S. 
21  33  b. 

11  35 

I  0  13 

0  17 

4  35 
4  39 
4  0 

The  Centanre. 


in  this  Confteilation. 
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I A  TABLE  of  the  Suns  Right  Afccniion  in  every  Decree  of  tic  Ecliptick, 
to  be  ufe cl  with  the  foregoing  Table  of  Fixl’tl  Stars. 


|  y  v  v  s  a  nr  ^  ni  /  |  k 

Arks.  Tmm  Gemini.  Cancer.  Leo.  Vlrgh  Libra^  Sen?.  s«git.  j  C.tprjc  Aftar.  |  pifea^ 

I  Dt  [v7  0.  m"  dTM.  0.  M.D.  M.  D.  M.D.  M.  0. M-  D.  M.  0.  M.  D.  M  D.  M. 

"  “  02 Z  Z  <7  48  9o  0122  12152  6  1S0  0207  34257  48  2>‘>  ^302  12552  6 

o  55.8  51$  5'  9*  5  *  23  >4*55  2  180  5$2°8  5'2$8  5,2'‘  «°3  ’43}?  5 

,  to  2y  4959  55  92  11124  >  ^  1 54  I  ,8‘  5^20949239  53  272  1^504  16554  1 

1  2  4  5  30  4660  56  93  'd'25  19'54  58  182  45 2,0  4*  240  53275  16'joj  19334  $8 

j  2  4051  4561  59  94  22126  2.  155  54  ,83  4^2,t  44241  59274  22303  20335  54 

4  3532  4263  2  95  27  1 27  22156  51  184  35  212  42245  3  275  27*367  2233331 

“|  ~9  96  32128  24137  48,8«  30213.40244  6276  32308  24337:48 

6  2534  3865  6  97  38  l2p  25158  44  iW  25214  39245  9277  38  3:'J9  2S  338  44 

I  7  2135  37,46  13  98  43130  26  159  40  187  21215  37247  13278  43  3*0  2633940 

!  g  ,635  26-57  17  99  48131  27160  37  188  16216  36247  17279  48:311  27340  3, 

|  9  1137  34|68  21100  53132  28161  33  '89  ii  2'7  34  '*4 8  21280  53.3U  28  341  33 

,o  6  ;  -"'33  69  25101  58133  28162  29  1 9°  6218  33249  25  28i  58(3'3  2934229 

In  i39  33  70  29103  3  134  29  163  25  191  2219  32  250. 29283  3  ?  '4  2  9  34?  2  5 

1  n  5740  3271  34  104  8135  29164  20*9*  57  120  3*  25‘  34284  8  315  29  344  ^ 

|  12  5241  3 11? 2  3810$  13136  29165  16  192  53  221  31252  38285  13316  29.345  16 

I  '3  4842  3173  43106  17137  29  i65  12  I93_4jj8  22  3*253  43  286  17317  29346  12 

”l  14  44 43  3174  47107  22138  29167  7  '?4  44223  31254  47L87  22318  29  347  7 

.15  4044  3175  52108  26139  28168  3195  4^224  31255  52*78  26  3'9  28348  3 

1 1 6  3545  3176  57109  3  140  27168  58  '96  35225  31256  57:89  31320  27348  5i 

1  117  21  46  3278  1  no  35  141  27  169  54  l9 7  3‘  22 6  32  258  2  :yo  3S  321  27  349  54 

|  18  2747  32  79  7 '««  39 '42  26  170  49  198  *7227  32259  7291  39  322  26  350  49 


21  I19  2348  3380  12  112  43143  24171  44 ”99  231228  33290  12292  43  323  24  35i  44 

22  20  2049  3481  17113  47144  23172  392°°  21119  34261  172*3  4-I324  23552  39 

23  21  1650  3582  22  114  5'  '45  22  173  35  201  16  23o  35  262  22294  51  325  22353  35 

24  22  1:51  3683  28115  54'46  20174  30202  12231  36263  28:95  54326  2.55430 

25  23  95a  3884  32116  y  147  18175  25  203  9232  38264  33296  57327  18355  23 

86  24  653  48  85  38118  1148  16176  20S204  6  233  4C  265  38298  1328  16  356  jc 

27  25  254  4286  44  1 1 9  4149  19177  1  5;2u5  2|2 34  41  266  44  299  43291535715 

28  25  5955  44  87  49120  7150  11178  ioac5  59  235  44267  49  3  0  7330  11358  10 

29  26  56:56  46’,83  55  I2i  5151  9'79  5'2c6  56236  46268  55  301  9331  9359  j 

30  I  I27  54  57 4 8_ 30  0122  i a\  1  52 6_i 80 i 2 07  54237  48I270  c  302  123 32  6  360 c 

The  Ufe  of  this  Table. 

Having  found  in  what  Sign  and  Degree  of  that  Sign  the  Sun  is  on  any  Day  i 
which  you  may  find  in  the  Third  Column  of  the  DIA  RY,  againlt  every  bay  in 
the  Year :  leek  the  Sign  in  the  Head,  or  top  of  this  Table,  and  the  Degree  of 
the  Sign  in  the  Firit  Column  hereof,  and  in  the  common  Angle  you  Hull  have  the 
Sun’s  Right  Afcenfion  for  that  Day. 

Example.  Let  the  Sun’s  Right  Afcenfion  be  required  upon  the  fifth  of  Augufl. 

Look  in  the  DIARY  for  the  Fifth  of  Auguf,  and  again!!  it  you  (ball  find  22  deg. 
49  min.  of  Leo  ;  and  that  is  the  Sign,  Degree,  and  Minute  in  which  the  Sun  is  on 
the  Fifth  of  Augufl  at  Noon. 

Now  to  find  his  Right  Afcenfion  for  that  time,  look  for  Leo  in  the  Head  of  this  7* 
ble,  and  for  23  deg.  in  the  Fil  l!  Column  on  the  Left-hand,  (  becaufe  21  deg.  49  min. 
is  nearer  to  23  deg.  then  to  12  deg.  )  and  under  Leo,  and  againlt  23  in  the  Firft 
Column,  you  lliall  find  145  deg.  21  min.  for  the  Sun’s  Right  Afcenfion  on  the  Fifth  ot 
Auguft. 

In  like  manner,  D.  M.  D.  M. 

On  the  V  6  of  ytpr'Tf  Ik  Sun  is  in^  26  J  Y  ***1%  it 

ti6ofD««»4.S  Is  20  v<  \  V_7,  i7 

And  fo  for  any  other  Day  in  the  Year. 


A  7  A- 


The  Table  of  <geduHion,  its  Tejo  iptm,  and  Ufe. 


The  Defeription  and  Ufe  of  the  Table  of  Reduction. 

The  Defeription. 

TN  the  Six  uppermoft  Lines  of  the  Table  are  all  the  Degrees  of  the  Egnmfial. from 
T  o  deg.  to  90  deg.  each  Line  containing  i <  deg.  thereof,  or  one  Hour  ot  Time,  as 
h  noted  in  the  firft  Column  towards  the  Left-hand,  at  the  end  of  each  Line. 

In  he  under  Part  of  the  Table,  and  in  the  firft  Co  uron  thereof  towards  the  Left- 
hand  you  have  every  Fifth  Minute  of  the  ^mmlhal  again!!  each  of  which,  in  the 
refpedtive  Columns,  you  have  how  many  Minutes  and  Seconds  of  Time  are  contained 
therein,  having  relation  to  the  Degrees  of  the  ^Eqwmth.l  in  the  Six  Lines  above. 

The  1)fi  of  the  Table. 

1.  Em  to  Kioto  how  many  Degrees  and  Mimes  of  Time  are  contained  in  any 
Number  of  Degrees  find  Minutes  of  the  ./EcjUinocuaL 

You  mull  Leek  the  Number  of  Degrees  of  the  ^mmBial  above,  in  one  of  the 
Six  Lines,  and  the  Minutes  (or  the  ncareft  Minutes  you  can  “JJ" 
iumn  of  the  lower  Part  of  the  Table  ;  and  agamft  the  Minutes  in  the  firft  Column, 
and  under  the  Degrees  in  the  Head,  in  that  Common  Angle,  you  (hall  have  the  Ml- 
nuces  and  Seconds  ♦  and  at  the  end  of  the  Line  above,  where  you  found  the  Degrees, 
you  (hall  have  the  Hours }  as  in  the  Examples  following. 


Example 


C  U  R  s  u  s  Mathematicus, 


Book  Vil. 


Example  i.  In  17  deg-  *5  rain  of  the  Equinodial,  how  many  Hours  and  Ah, nuts 

Seek '  1 7  deg.  in  the  top  of  the  I  able,  (  which  you  Ihnll  find  in  the  Second  Lint,  at 
the  end  whereof  Hands  I.  or  one  liner.)  Alfo  find  15  min.  in  the  Firft  Column 
of  the  lower  part  of  the  Table ,  and  agkinft  15  nnn.  and  under  17  deg.  you  ftall 
find  9  min  which  with  the  one  Hour  at  the  top  ot  the  7 able,  makes  one  Hour 
9  Minutes.  And  lo  much  in  Timt  is  contained  in  17  deg.  min.  of  the 

Example  2.  la  68  deg.  25  min.  of  ihe  Equinoctial,  hew  many  Hours  and  Minutes 

Look  for  68  deg.  in  the  Head  of  the  Table ,  which  you  (hall  find  in  the  Fifth  Line , 
at  the  end  whereof  ftandeth  IV.  or  Four  Hours :  Likewile  find  25  min.  in  the  Firft 
Column  of  the  under  part  of  the  Table \  and  againlt  25,  and  under  68,  you  fhall  find 
23  min.  40  fecondsi  which,  with  the  Four  Hours  above,  makes  4  Hours,  33  min. 
40  feconds  of  Time ;  and  fo  much  is  contained  in  68  deg.  2  5  min.  of  the  Equt- 
mblial. 

In  like  manner  you  may  find,  that 

D.  M.  II.  M.  S. 

C  2*7 —  o  >  _  C  I  48  O  2 

In<?  84 — i  j  >  of  the  Equinoctial Is  contained  <3  11  40  S  of  Time. 

I  72—25  S  t  4  4V  40  > 

II.  To  find  low  many  Degrees  and  Minutes  of  the  Equinoctial,  are  contained 
in  any  Number  of  Hours ,  Minutes ,  and  Seconds  of  Time. 

Seek  the  Minutes,  (or  Minutes  and  Second.  )  in  lorn.'  of  the  Columns  in  the 
lower  part  of  the  Table,  and  note  what  number  of  Minutes  of  the  Equmobital  Hands 
againH  the  lame  in  the  Fir H  Column.  Alio  feck  the  Hours  in  the  Head  of  die  'Ta¬ 
ble,  and  carry  your  Eye  along  that  Line ,  till  you  come  over  the  Column  where  )ou 
found  the  Minutes  and  Seconds  j  for  thole  are  the  Degrees ;  and  the  Number  in  the 
FirH  Column  the  Minutes. 

Examp! e  1.  In  3  Hours ,  48  min.  10  Seconds  of  Time,  how  many  Dgrces  and  Minutes 
of  the  Equinodial  ? 

FirH  leek  48  min.  20  Seconds  among  the  Columns  in  the  lower  part  ot  the  Table, 
(  which  you  will  find  in  the  14th  Column,)  anil  over  it  (  in  the  Line  at  the  top  of 
the  Table,  which  hath  three  Ilours  at  the  end  of  it,  )  you  Fhall  find  57  deg.  and 
againH  48  min.  20  lec.  in  the  firft  Column  you  (hall  find  5  min.  So  that  in  3  hour. 
48  min.  20  Ice.  of  Time ,  are  contained  48  deg.  5  min.  of  the  Equinoctial, 

In  like  manner. 


II.  M.  S. 


In  \  3  A  20  >  of  Time  are  contained  ^  51  50  £  of  the  Equinoctial. 

U  18  4°)  C  79  40  S  f 

And  lb  of  any  other  number  of  Hours,  Minutes,  &c.  j 

Note  here,  That  this  Table  extendeth  but  to  the  Degrees  of  one  Quadrant  of  the  I 
Equinobtial  >  wherefore,  if  your  number  of  Degrees  of  the  Eqmnobtial  to  be  re-  , 
duccd  into  Time,  be  above  90,  add  6  Flours ;  if  above  180,  add  12  Fleurs  j  .1 

if  above  270,  add  18  Hours  to  what  you  find  in  the  Table.  \ 


i 


OftbeJS  T  <2 fh  L  KJL  EN  3  A% _ 


Some  Ufes  of  the  foregoing  Table  of  FIXED  STA'JfS. 

rjniE  Ufes  of  this  Table  arc  many,  lomcof  which  follow. 

USE  I  To  find  at  what  Hour  any  of  the  Stars  in  the  Tabic,  will  he  upon 
'  the  South  part  of  the  Meridian  any  time  of  the  Tear . 

The  RULE. 

From  the  Right  Afcenfion  of  the  Star  in  Degrees  and  Minutes  (as  found  in 
this  Table)  fuhlracf  the  Right  Afcenfion  of  the  Sun,  in  Degrees  ancl  Mi¬ 
nutes,  (  as  it  is  in  the  Kalendar  for  the  Time  propofed ,  )  the  Degrees  and 
Minutes  remaining  f  being  reduced  into  Time ,  either  hy  the  little  Table  at 
the  end  of  the  Catalogue  of  Stars,  or  by  allowing  15  deg,  for  one  Hour ,  and 
4  deg.  for  one  Minute  of  Time ,  )  fhall  give  yon  the  Hour  and  Minute  that 
that  Star  fhall  he  upon  the  South  part  of  the  Meridian  m  the  day  pro¬ 
pofed. 

Note  If  it  fo  Fall  out  (  As  often  times  it  will )  that  the  Right  Afcenfion  of  the  Sun 
be  greater  than  that  of  the  Stars,  (lb  that  fubtradion  cannot  be  nude,)  you 
mult  add  180  deg.  to  the  Star’s  Right  Afcenfion,  and  then  the  remaining  De¬ 
grees  ( reduced  into  Time  as  before  )  will  be  the  time  that  the  Star  will  be  upon 
the  Sduth  part  of  the  Meridian  the  next  Morning. 

This  Rule  (hall  be  illuftrated  by  Examples. 

Example  I.  Let  it  be  required  to  know  at  what  Hour  the  Head  of  Medufa  ( called 
Algol  )  will  be  upon  the  South  part  of  the  Meridian  upon  the  firft  of  February. 

The  Right  Afcenfion  of  Algol ,  (or  Head  of  Medufa,)  according  to  this  Table,  is  41  dog. 
46  min.  And  the  Right  Afcenfion  of  the  Sun  for  the  firft  of  February,  (  hy  the  Table) 
is  145  deg.  30  min.  which  being  greater  than  41  deg.  46  min.  the  Star’s  Right  Afcen- 
ficn,  ldo  add  (  according  to  the  Note,  or  Caution  before  given)  1 80  deg.  to  the 
Star’s  Right  Afcenfion  ,  and  the  Summ  will  be  22 1  deg.  46  min.  from  which 
if  you  lubtrad  145  deg.  30  min.  (the  Sun’s  Right  Afcenfion,) the  Remainder  will  be 
76  deg.  16  min.  which  reduced  into  Time  (as  is  Ihewed  before)  is  5  hour,  and 
5  min.  and  at  liich  time  the  next  Morning,  (viz,.  February  2.  )  will  the  Star  Algol  be 
upon  the  South  part  of  the  Meridian. 


A  Synopfis  of  this  Firft  Example. 

D.  M. 

The  Right  Afcenfion  of  the  Head  of  Medufa,  Algol,  41  46 

Add  180  deg.  180 _ oo_ 

The  Summ  is  211  46 

The  Right  Afcenfion  of  the  Sun  February  1.  lubtrad  F5*  3° 

The  Remainder  is  76  16 


Which  76  deg.  16  min.  converted  into  Time,  is  5  hou.  and  5  min.  at  which  time 
in  the  Morning,  (  February  2.  )  the  Star  Algol  will  be  upon  the  South  part  ot  the 
Meridian,  becaule  the  Sim’s  Right  Afcenfion  was  greater  than  that  of  the  Star’s. 

I  have  been  lomewhat  large  in  the  Explanation  of  this  Rule,  and  this  firft  Exam¬ 
ple,  becaule  I  intend  the  more  brevity  in  thole  which  follow  :  —  And  alio,  for  that 
there  is  in  it  all  the  varieties  that  can  poflibly  arile  in  any  other  Example  of  the  like 
kind. 

Example  2.  Let  it  be  required  to  know  at  what  time  the  great  Star  in  the  Skirt  of 
Boeotes  Garment,  called  Ardurus,  doth  come  to  the  Meridian  on  the  \  i ft  of  May. 

The  Right  Afcenfion  of  Arbi  urns,  by  the  Table,  is  30  deg.  13  min.  The  Right  Af¬ 
cenfion  of  the  Sun,  for  the  3 1  of  May,  is  78  deg.  45  min.  (  which  liibrraded  from  th<§ 
Right  Afcenfion  of  the  Star  180  deg.  being  added,  the  Summ  will  be  210  deg.  1  3  min. 
from  which  lubtrad  78  deg.  45  min.  the  Right  Afcenfion  of  the  Sun,  and  there  rolls 

[1’PPPJ  *3 1  deg. 


Curs  us  M  ATHEMATICUS,  Book  Vll, 

1 31  deg.  48  min.  which  corrected  into  Time  by  the  former  Table ,  giveth  8  hours 
46  min.  So  that  Artturus  will  be  upbn  the  Meridian  at  46  min.  after  8  the  next 
Morning  (  June  1 .  ) 


See  the  following  Synopfis. 

D. 

M. 

The  Right  Afcenfion  of  Artturus 

180  deg.  add 

0  0 

e-rOC 

*3 

The  Summ 

2  10 

*3 

The  Suit’s  Right  Afcenfion,  May  3 1  fubtraCt 

78  _ 

45 _ 

Artturus  on  the  Meridian 

131 

28 

That  is  in  7ime  8  hou.  46  min.  the  next  Morning,  June  1. 

Example  3.  Let  it  be  required  to  find  at  what  Hour  the  Great  Dog,  or  Syrius,  will  be 
upon  the  Meridian  on  the  18 th  of  October. 

I  (hall  ufe  no  more  words  to  Explain  this  Example,  but  the  following  Synopfis . 

D.  M. 

The  Right  Afcenfion  of  Syr  ins,  the  Great  Dog  97  42 

The  Sun’s  Right  Afcenfion ,  Otlober  18.  fubtraCt  32  57 

The  Great  Dog  South  64  45 

>  Which  64  deg.  45  min.  being  converted  into  Time,  gives  4  hou.  19  min.  for  the 
time  of  the  Great  Dogs  coming  to  the  South  the  1 8th  of  Otlober  in  the  Evening  ;  be¬ 
caufe  the  Sun’s  Right  Afcenfion  was  lets  than  the  Star’s  >  fo  that  19  min.  after  4  in  the 
Afternoon  the  Great  Dog  on  the  1 8th  of  October  will  be  upon  the  Meridian. 

The  Three  foregoing  Examples  have  been  all  wrought  in  Degrees  and  Minutes  of 
Right  Afcenfion ;  and  fo  at  the  conclulion  did  require  a  Reduction  of  Degrees  and  Mi¬ 
nutes  of  Right  Afcenfion  into  Degrees  and  Minutes  of  Time  :  Wherefore,  I  will  work 
the  fame  Three  Examples  again  in  Hours  and  Minutes  of  Right  Afcenfion  in  Time,  as 
they  were  before  in  Degrees  and  Minutes  of  Right  Afcenfion. 

Example  1.  At  what  time  will  Algol,  or  the  Head  of  Medufa,  be  upon  the  Meri¬ 
dian  on  the  Firfi  of  February  ? 

The  Right  Afcenfion  of  Medufa's  Head,  in  the  Table  of  Stars,  is  2  hou.  47  min. 
And  the  Right  Afcenfion  of  the  Sun  on  the  Eirft  of  February ,  in  Time ,  is  9  hou.  42  min. 
which  (hould  be  fubtraCtcd  from  2  hou.  47  min.  the  Right  Afcenfion  of  Algol ;  but 
being  it  is  greater,  add  12  Hours  to  the  Right  Afcenfion  of  Algol,  and-  then  from  the 
Summ  fubtraCt  the  Sun’s  Right  Afcenfion,  the  Remainder  will  be  5  hou.  5  min.  for 
Time  of  Algol's  coming  to  the  Meridian  the  next  Morning,  February  2.  becaufe  the 
Sun’s  Right  Afcenfion  was  greater  than  the  Star’s  Right  Afcenfion. 


The  Right  Afcenfion  of  Algol  in  Time 

12  Hours  added  makes 
The  Summ 

The  Sun’s  Right  Afcenfion,  February  1 .  fubtraCt 
The  time  of  Algol's  coming  to  the  Meridian 


II.  M. 
2  47 

1 2  OO 

J4  47~ 
9  42 
5  05 


rid^an?PlC  *  A*  ^  ^  Upm tbe  °f  May>  witt  ArCturus  be  upon  the  Me- 


The  Right  Afcenfion  of  Artturus 

1 2  Hours  add 
Summ 

Sun’s  Right  Afcenfion ,  May  3 1  fubtraCt 
21  we  of  the  Star’s  being  upon  the  Meridian  in  the 
Morning,  June  1. 


H.  M. 
2  1 

12  Q 

14  r 

5  m 

8  46 


Example 
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Example  ?.  At  what  Hoar  will  the  Great  Dog,  Syrius,  fo  upon  the  Meridian  on 
tie  i* ti  tfOaohex! 

H.  M. 

The  Right  Afcenfion  of  Syrius  in  Time  6  3 1 

Sun’s  Right  Afcenfion,  Otlober  1 8  _2 12 

The  Great  Deg ,  Syrius,  South  at  4  19 

In  the  Evening,  becaufe  the  Sun’s  Right  Afcenfion  was  lefs  than  the  Stars. 

This  wav  of  finding  the  time  of  a  Stars  coming  to  the  Meridian  isfomewhat  ca¬ 
ller  than  the  former,  becaufe  the  Reduction  of  Degrees  and  Minutes  into  Hours 
and  Minutes  is  avoided  — -  _  There  is  yet  a  more  expeditious  way  by  Addition,  and 
not  Subtraction,  and  that  is  this. 

The  RULE. 

To  th  Complement  of  the  Sun's  Right  Afcenfion  (found  in  the  Sun's  Ka- 
lendar  )  add  the  Stars  Right  Afcenfion  (found  in  the  Table,)  the 
Summ  of  them  k  the  Hour  and  Minute  of  the  Stars  coming  to  the  Me¬ 
ridian. 

Note  If  the  Summ  of  the  Addition  do  exceed  12  Hours,  take  12  therefrom,  and 
the  Remainder  will  be  the  time  that  the  Star  will  be  upon  the  Meridian  in  the 
Evening.—  But  if  the  Summ  be  lefs  than  12  Hours,  it  will  give  the  time  of 
the  Star’s  coming  to  the  Meridian  the  next  Morning.  . 

I  will  make  this  Rule ,  and  the  Note  upon  it,  plain,  by  the  Three  foregoing  Exam¬ 
ples,  wrought  by  this  way  of  Addition  only. 

Example  1.  At  what  time,  February  1.  will  Algol  be  upon  the  Meridian? 

The  Synopfis. 

J  n  H.  M. 

The  Complement  of  the  Sun’s  Right  Afcenfion,  Feb.  1.  2  18 

The  Right  Afcenfion  of  Medufa's  Head,  Algol  2  47  _ 

Algol  comes  to  the  Meridian  at  5  °5 

The  next  Morning  (  Feb.  2. )  becaufe  the  Summ  is  lefs  than  12  Hours. 

Example  i.  At  what  time  upon  th  }i fi  of  May,  wtU  Arfturus  fo  upon  th  Me- 
ridian  ? 

H.  M. 

Complement  of  the  Sun’s  Right  Afcenfion,  May  31.  6  45 

The  Right  Afcenfion  of  Artturus  2  01 

Artturus  comes  to  the  Meridian  at  b  4° 

The  next  Morning,  ( June  1.)  becaufe  the  Sun  is  lefs  than  12  Hours. 

Example  3.  At  what  time  upon  the  18 th  ef  October,  will  Syrius,  the  Great  Dog, 
be  upon  the  Meridian  ? 

II.  M. 

The  Complement  of  the  Sun’s  Right  Afcenfion,  Ott.  18.  9  48 

The  Right  Afcenfion  of  the  Great  Dog,  Syrius  6  3 1 

Syrius  comes  to  the  Meridian  at  16  l9 

From  which  take  12  Hours,  and  there  remains  4  hou.  and  19  min.  at  which  time 
in  the  Evening,  Ott.  18.  (  becaufe  the  Summ  exceeded  12  Hours )  Syrius  will  be  upon 
the  Meridian.  n  ,,  .... 

Thus  have  you  Three  ways  to  find  the  Time  that  any  Star  in  the '  Table  will  be  up¬ 
on  the  South  part  of  the  Meridian,  and  you  fee  (  by  oblerving  the  General  Rules ) 
that  they  all  agree,  lb  that  every  Man  may  ufe  that  way  which  he  belt  liketh :  and 
fo  this  (hall  fuffice  for  the  firft  Ufe  of  this  Table. 


D’PPP  2] 


USE 
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Book  VII. 


U  S  E  II.  To  find  any  Day  of  the  Tear ,  at  what  Hour  any  Star  in  the  Table 
doth  rife  and  fit. 

.  ,  •  .1.,,  'r. i.i/i  nf  Stars  vou  have  a  boltltiill  whole  Title  is  Simi- 

For  this  purp  o  —  the  Time  0f  the  Star's  coming  to  the  Mcruhm) 

youmay’findythc  Time  of  the  Star's  Riling  and  setting,  by  the  Dircdtions  following. 
The  RULE. 

From  the  Time  that  any  Star  comes  to  the  Meridian,  fuhtraV  the  Semitli- 
ni  nal  Ark' of  that  Star,  and  the  Remainder  /hall  he  the  l / me  of  the  Star  s 
Riling.  Alfo,  If  to  the  Time  of  any  Star  s  coming  to  the  Meridian,  yen 
all  the  Semidiurnal  Ark  of  that  Star,  the  Sum  /halt  he  the  Hour  and 
Minnie  of  that  Star's  fitting.  But  (if  Subtraction  cannot  he  made)  add 
Twelve  Hours  where  Occafon  ferves. 

Example  i.  At  what  Hour,  upon  the  id.  of  February,  will  the  Star  Algol  rife  anil 
fit?' 

Bv  the  foregoing  Examples  you  found,  that  Algol  came  to  the  Meridian  on  the  ail 
of  Ihrumy,  at  5  Hours  and  \  min.  in  the  Morning ;  winch  known,  look  lor  the 
Star  Aloo/lthe  Head  of  Mediifa)  in  the  Table  of  Stars,  and  aga.nft  it  (under  the  TA 
of  Semidiurnal  Ark)  you  (ha'll  find  tliele  Words,  [Srt.M/J;  which  (hews,  that  M 
(ill  this  Latitude  of  London,  5.  deg.  Jo  min.  for  which  the  Tables  in  this  Book  are 
calculated)  never  fets,  nor  never  riles,  but  is  always  above  the  Horizon .  So  that  this 
Example  is  impertinent  in  this  Latitude,  though  this  Star  riles  and  lets  m  other  Lau- 
tudes.1  And  to  be  alcei  tained  of  what  Stars  do  tile  and  let  ill  any  Latitude,  obletve 
this 

GENERAL  RULE. 

Jf  the  Declination  of  any  Star  (found  in  the  Table )  having  North  Decli- 
nation  in  North  Latitude ,  do  exceed  the  Complement  of  the  Latitude  of 
the  Place  you  would  know  the  Time  of  his  or  Setting  llifing  in ,  you  mj 
conclude ,  that  that  Star  never  rifes  nor  fets  in  that  Latitude, 

As  in  this  Example,  the  Declination  of  Algol  is  39  deg.  39  min.  North; 
which  being  greater  than  38  deg.  30  min.  the  Complement  of  the 
Latitude  of  London ,  you  may  conclude,  that  it  never  rifes  nor  fets 
in  that  Latitude. 

And,  If  the  Declination  of  the  Star  be  equal  to  the  Complement  of  the  La- 
t/tude,  (as  the  Bright  Star  in  the  Harp ,  called  fometimes  Lucida  Lyrd, 
whole  Declination  is  38  deg.  30  min.)  that  Star  doth  only  touch  the 
North  part  of  the  Meridian,  upon  the  very  Verge  of  the  Horizon,  but 
never  rifes  nor  fets. 

Allb,  Thofe  Stars  whofe  Declinations  arc  South ,  and  greater  than  the  Com¬ 
plement  of  the  North  Latitude  you  arc  in ,  do  never  to  us  rife  or  fet ,  but 
arc  always  hid  from  our  fight ,  under  the  Horizon. 

Example  2.  At  what  Hour  upon  the'  ittth.  of  O&ober  doth  the  great  Dog  Sirius 
rife  anil  Jet  ? 

By  the  foregoing  Examples  you  found,  that  the  Great  Dog  was  upon  the  Meridian 
on  the  1 8th.  of  October ,  at  19  min  paft  Four  in  the  Evening  ;  and  (by  the  Table  ot 
Stars,)  you  find  that  his  Semidiurnal  Ark  is  4  ho.  34  min.  which  fiibtra&ed  from 
4  ho.  19  min.  the  Time  of  the  Star’s  Southing,  the  Remainder  is  1 1  ho.  45  min.  for 
the  Time  of  the  Star’s  Riling  ;  and  being  .added  thereto,  the  Summ  is  S  ho.  53  min. 
the  Time  of  the  Star’s  Setting. 

Ths 


of  th  A  3  T  L  I'f  A  L  E  N  D  A  % 


H.  M. 

Tlic  Great  Dor  South,  October  1 8  4  19  Evening. 

His  Semidiurnal  Arch,  fubtraft  _4_3  r„. 

Leaves  the  Time  of  the  Star’s  Riling  1 1  45  before  Noon 

And  the  Semidiurnal  Ark  added,  gives?  g  Evening 
the  Time  of  the  Star's  Setting - 5  0 

Example  3.  At  what  time  upon  the  Firfi  of  June  will  Albums  rife  a>id  fet  ? 

II.  M. 

Artlurus  South  upon  the  Firft  of  June  at  K  46  Morning. 

_  _  ..  »  V j.  /i-.wl  *•  ec 


His  Semidiurnal  Ark,  lubtraftod 
Leaves  the  Time  of  the  Star  s  Rifing 
And  the  Semidiurnal  Ark  added  makes 
From  which  fiibtra£fc 
Leaves  the  Time  of  the  Star’s  Setting 


JL  _55_ 

o _ 5 1 1  "Morning. 

16  41 
12  00 

4  41  After  Noon. 


USE  III.  To  find  what  Latitude  you  arc  in,  at  any  time  when  the  Stars 
appear ,  by  taking  of  the  Stars  Meridian  Altitude,  and  finding  of 
his  Declination  in  this  Table. 

In  finding  of  the  Latitude  by  the  Meridian  Altitude  of  a  Star,  and  his  Declination , 
there  are  feveral  various  Workings  to  be  oblerved. 

(1.)  According  to  the  Situation  of  the  Star ,  he  having  North  or  South 

Declination. 

(i.)  In  refpeft  of  your  ubferving  his  Altitude,  whether  he  be  upon  the  North 
or  South  part  of  the  Meridian. 

(;.)  And  in  refpe<a  of  the  Part  of  the  World  in  which  you  are. 

Examples  of  all  which  Varieties  I  fhall  give  in  theie  few  brief  Rules. 

-  „  „  ^  c*  1  ASubtrad  the  Meridian  Altitude  from 

.  NORTH  Side,  oil  o0deg.  t|ie  Remainder  is  the  Lati- 
i.  If  the  Star  have  the  Meridian ,  J  tuje  So(4[ b 


"  <  yu  UWg.  iliw  JLYV1I  IIIV 

1.  If  the  Star  have  the  Meridian ,  £  tuje  Sm^ 

noDeclination^nd  you^ 

obferve  his  Meridian'  ,.C Subtract  the  Meridian  Altitude  from 

Altitude  on  the  SOUTH  Side  of  j  deg.  tfie  i^emainder  is  the  Lati- 

the  Mmdtan,  ,W,  North. 


i.  If  the  Star’s  De¬ 
cimation  be 


["And  the  Meridian  Altitude  left  than 
I  90  deg.  and  the  Star  upon  the  Soutli- 
|  fide  of  the  Meridian ,  add  the  Meri- 
I  dan  Altitude  and  Declination  toge* 
r  S  O  U  T  H,  <{  ther,  which  taken  from  90  deg.  the 

If  Remainder  is  the  Latitude  North. 

I  But  if  the  Summ  exceed  90  deg. 
\  take  90  from  it,  the  Remainder  is 
the  Latitude  South. 

If  And  the  Meridian  Altitude  lefs  tlian 
I  90  deg,  and  the  Star  upon  the  Sonth- 
O  R  T  II,  \  fide  of  the  Meridian,{\ibtr&6\  the  Star’s 
4  Declination  from  his  Meridian  Alti- 
|  tude ,  and  the  Remainder  taken  from 
90  deg.  gives  the  Latitude  North. 


[PPPP  I] 
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;.  If  the  Star’s  De-* 
clination  be  t 


ORTH ,  < 


j"And  the  Meridian  Altitude  be  lets  than 
90  deg.  and  the  Star  upon  the 
I  North  fide  of  the  Meridian ,  fubtraft 

r  S  O  U  T  II,  <  the  Decimation  from  the  Mirtdmn 

Altitude ,  and  the  Remainder  taken 
from  yo  deg.  leaves  the  Latitude 
South. 

;.  If  the  Star’s  De¬ 
clination  be  |  rAnd  the  Meridian  Altitude  Iefs  than 

I  po  deg.  and  the  Star  upon  the  North 

I  fide  of  the  Meridian  \  the  Sunun  of 

/I  n  'T  11  the  -Altitude  and  Decimation  taken 

^  N  O  R  1  ,  <  from  90  deg.  leaves  the  Latitude 

South.  But  if  the  Sum  be  more  than 
yo  deg.  the  Remainder  above  yo  is 
the  Latitude  North. 

If  the  Star’s  Declination  be  and  the  Meridian  Altitude  be  juft  90  deg.  the 

Star’s  Declination  is  the  Latitude  |- 

If  the  Meridian  Altitude  be  oblerved  within  the  Bounds  of  the  Volar  Circles,  in  this 
Cafe  the  Star’s  Declination  miift  be  taken  from  90  deg.  and  the  Remainder  is  the 
Star’s  Difiancc  from  the  Pole  i  which  added  to  the  Meridian  Altitude ,  gives  the  Latitude. 

«([  Note,  That  tbefe  are  all  the  Varieties  that  can  poffibly  happen  at  any  time ,  in  any  Part 
of  the  World :  And  what  u  here  / aid  of  the  Stars,  the  fame  u  to  be  undtrftood  of 
the  Sun  alfo.  And  therefore  tbefe  Rules  will  ferve  for  the  Sun’s  Meridian  Alti¬ 
tude  alfo ,  by  changing  the  Word  Star’s  for  Sun’s,  &c.  And  I  place  tbofe  Rules 
here  the  rather ,  for  that  they  will  be  more  ferviceable  to  Seamen,  than  to  obferve  by 
the  Sun,  for  tbefe  Rcafotis. 

1.  Becaufe  you  can  have  the  Sun  upon  your  Meridian  but  once  in  24  Hours,  there 

being  but  one  Sun  in  the  Firmament.  And, 

2.  Becaufe  there  are  infinite  of  Stars,  and  at  any  time  that  the  Stars  may  be  feen, 

Ionic  or  other  of  them  will  be  always  upon  the  Meridian-,  fo  that  you  may 
make  levcral  Obfervations  of  them  in  a  fhort  time. 


(Rules  to  find  the  Latitude  by  the  Sun's  Meridian  Alticude  and 
Declination. 

CASE  I.  If  the  Sun  be  on  the  Meridian  to  the  Southwards ,  and  have  South 
Declination , 

Add  the  Suns  Meridian  Altitude  and  Declination  together,  the  total  taken  from 
90  deg.  leaves  the  Latitude  North. 

D.  M. 

The  Sun  Declination  Southerly  20  co 

The  Suns  Meridian  Altitude  oblerved  17  ^5 

Their  Sum  in  •  ~  7 

Which  fubrra&ed  from  90  deg.  or  8y  60 

There  remains  the  Latitude  North 


90  deg.  from  it,  and  the  Remainder  is  the  Latitude  South. 

The  Sun's  Declination  South 

The  AJ< ridiau  Altitude  by  Obferv.ttion 

Their  Summ 

fiom  vvlmh  fubtrud  yo 

i  here  remains  die  Latitude.  South 


D. 

20 

17 

M. 

CO 

55 

37 

55 

*9 

60 

52 

°5 

;cecd  90  dej 

D. 

M. 

20 

1 1 

7° 

n 

9° 

46 

yo 

00 

CASE 


CASE  11.  If  the  Sun  be  on  the  Meridian  to  the  Southward,  a..v,  iwiw. 

di'lX‘>,,\  thc  Sun’s  Declination  from  the  Meridian  Alt, rude  and  that  which  Re- 
uui.I  luUrait  from  90.  the  lull  Remainder  is  your  Latttud,  North. 

D.  M. 

The  Suns  Declination  Northerly  M  10 

The  Meridian  Altitude  oblerved  _  2L. 

The  Decimation  fubtradted,  the  Remainder  is  49  2 1 

Which  fubcractcd  from  yo 

There  Remains  the  Latitude  North  4°  39 

CASE  III.  If  the  Sun  be  on  thc  Mmdian  to  the  Northwards,  and  have 

N“dd  * tZT,  Declination  and  Mend, an  Altitude  together,  the  Total  taken  from  90, 

%S'the' ;Tota|CexceedtohdegNhbtraa  90  deg.  from  it,  and  thc  Remainder  is 
the  Latitude  North.  c  ,  ,  . 

CASE  IV.  If  the  Sun  be  Northward  at  Noon,  and  have  South  Declmat, on. 

Subtract  the  Decimal,  from  the  Mend, an  Altitude  and  that  which  Remains  fub- 
trad  from  yo  deg.  the  1  aft  remainder  is  thc  Latitude  South. 

C  AS E  V.  If  you  obferve  when  thc  Sun  hath  no  Decimation  ; 

The  Meridian  Altttnde  obferved  when  the  Sun  hath  no  De cUnatim.  the  Meridian  Al- 
titude  taken  from  90  deg.  is  the  Latitude. 

CASE  VI.  If  you  obferve  when  thc  Sun  is  in  the  Zenith. 

Look  in  the  Table  for  the  Sun,  Decimal, on  that  day,  for  that  is  your  Latitude. 
CASE  VII  If  the  Sun  come  to  the  Meridian  beneath  the  Pole. 

If r  be  within  the 

£&£&&  L  •’ which  aiWcd  to  his  Meru>“”  lhc  Slimm  is  ths 

^  What  is  raid  here  concerning  the  Sun,  the  like  istobc  underftood  of  the  Star, 
alfo. 

Of  Magnetical  Inclination,  and  how  to  know  the  Latitude,  by  the 
Dipping  Needle,  without  the  help  of  Sun  or  Stars. 

i^Isz «  a  R«  sms 

is'plcS^  ordered  to  hang  tlferein, 

/  ^  ,ni\  (in«/n  the  lnftrument  hangs  Perpendicular  and  Hon- 

fontal "aho?  aTdre  fommon  Compais  doth.  The  Needle  in  Hm  JBwfi  Fnune  be- 

onTcs M  H^mtbu"  whom It  isUd^’lt  hath  an  inclination,  relying  ft 

certain  Point  of  Elevation  or  Dcprcilion,  according  to  Table  is 

ufed  :  And  thc  Dcprcffions  arciuch,  in  every  Degree  ol  Latitude,  as  m  this  Tablets 

ex  profled. 
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A  TABLE  of  Magnetical  Inclination. 
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Of  the  AS  TGfA  L  if  A  LEND  A  Tf  ^ 
Of  the  North-Star,  and  how  to  find  the  Latitude  thereby. 


The  True  A  Table  of  the  North-Scar  in  thefe  fiveral  Latitudes. 

Ijointso;;  0  I  I  )Q  |  40  j _*JAE±E 


Id.  m|d.  m|d.  m  'd.  m.|d.  m  d.  m.d.  m.  s 


the  Points  ot 
[the  Compafs. 


ppS.  North  2 
3  3-  N  by  E  r 
z"  NNE  1 
3  °  N  E  by  N  I 
3-1  N  E  o 
o  ^  N  E  by  E  o 

ENE  o 
S  f-  E  by  N  o 
"2  ?  Halt  i 
"1  EbyS  i 
ESE  2 
3-SrSEbyE  i 
St.  2 
?§  SEbyS  2 
K.|  SSE  2 


=?  ^  South  i 
33.  Sby  W  1 
c/>"  SSW  1 
§  cp-S  VV  by  S  1 
?*3l  SW  o 
o  ^  S  W  by  W  o 


■g  ?  Well  1 
3  $  W  by  N  1 
^  WNW  1 
3-iTNWbyW  2 
2.S,  NW  i 
f  «  N  W  by  N  2 


53  *  53  1 

31  1  31  1 

61  5  1 

39  o  38  o 
10  O  90 

iS  o  19  o 
49  o  50  o 

15  *  1 5  1 

38  r  39  1 

02  02 

15  2  15  2 

25  2  25  2 

30  2  30  2 

29  2  29  2 

22  2  2  x  2 


30  1  30  1 

41  ?  ' 

37  o  36  o 

00  70 


50  o  51  O 
16  1  17  I 

39  1  40  I 

0  2  I  2 

15  2  16  2 

25  2  I?  2 
30  2  30  2 

29  2  29  2 

22  2  22  2 

IO  2  II  2 

54  1  53  I 

32  i  33  * 
81  10  1 

41  o  40  o 

12  o  1;  o 

17  o  16  o 
46  O  45  o 

13  1  n  1 

*  n  1 

5P  1  S»  I 

14  2  14  1 

25  2  25  2 
30  2  30  2 

29  2  29  2 


112  I  I  2 

55  I  55  I 
34  *  35  1 

10  1  11  1 

43  o  44  o 

14  o  16  o 

15  o  13  O 

44  o  43  0 

11  1  10  1 

1  55  1 

58  1  57  1 

14  2  13  2 

25  2  24  2 

30  2  30  2 

29  2  29  2 

21  2  21  2 


7  »>  South 
49  f  S  by  E 
250  S  S  E 
58|-  SEbyS 
30  S  E 

1  S-  SEbyE 

26  ESE 

56  E  by  S 
2 1  ^  Eaft 
44  Jr  E  by  N 

2  2  ENE 

16  %  NEbyE 
25  N  E 

30  N  E  by  N 

29  NNE 
12  N  by  E 

12  C  North 

57  g.  N  by  W 
18$  NNW 

13  £NWbyN 
47^  NW 
19  js-  N  Wby  W 

~To  WN  W 

42  W  by  N 

8  >  Welt 
33  o  W  by  S 
WSW 
i  2  S'  S  W  by  W 
24  ^  S  w 

30  ~-S  W  by  S 
29'  SSVV 
11  Sby  W 


The  Vfi  of  this  Table . 

Wl-Ieii  you  would  obferve  the  Altitude  of  the  North-Star ,  mark  as  near  as  you 
may  upon  what  Point  of  the  Compals  the  former  Guard  ot  the  Little  Hear  is  - 
But  if  the  Star  be  not  upon  a  juft  tull  Point  ot  the  Compajs,  ftay  a  while,  it 
come  to  be  upon  one  >  and  then  take  the  Height  of  the  North-Star  as  exactly  as  you 
can.  Then  knowing  within  a  Degree  or  two  ^Latitude  you  aie  ^ 

Latitude  in  this  Table  is  neareft  thereunto,  and  uie  chat  Column.  Then  iind  e 
Point  of  the  Compafs  that  the  Guard-Star  is  upon  in  the  hi  ft  or  laft  Column  ot  the 
Table,  and  in  theP  Column  under  your  neareft  Latitude  you  Hull  find  how  many 
Degrees  and  Minutes  the  Vole  Star  is  either  above  or  under  the  Pole.  1  the  Stai  be 
above  the  Pole,  fubtraft  the  Number  in  the  Table  horn  the  ^/m«^  Ob  erved,  .m(l 
the  Remainder  is  the  Latitude :  But  if  the  Star  be  under  the  Vole ,  add  the  Number 
in  the  Table  to  the  Height  Obferved,  and  the  Suinm  chercot  is  the  Latitude. 


A  Table 
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A  TABLE  of  the  Proceffion,  or  Retrogreffion  of  the  Fixed  Stars, 
whereby  their  true  Places  in  Longitude  may  be  ktwwn  fir  any  time  pafi 
or  to  come . 


FrcgrcJJion 
g*  of  the 
C5  Fixed  Stars 
in  Longitude. 


Pmrefnn 
2*  °f  the 
.3  Fixed  Stars 
in  Longituit 


if  o  20  50 
2  6  o  ll  40 
27  O  21  30 

18  O  i;  20 

19  |  o  24  IO 


The  Ufe  of  the  firegoing  Table  of  the  Retrogreffion  and  Progreffion  of  the 
Fixed  Stars  in  Longitude. 

THE  Catalogue  of  Fixed  Stars ,  before  given,  has  the  Places  in  Longitude  exatfly 
calculated  for  the  Year  of  Chrift  1671  :  And  although  the  Table  will  lerve 
t  without  any  fcnfible  difference  )  for  many  Years  before  and  after  1671,  becaufe 
ineir  irogrejjtm  in  Longitude  is  but  fmall,  namely  but  one  Degree  in  72  Years  (as 
tins  Take  apparently  (hews, )  yet,  being  I  have  framed  Tables  tor  the  finding  of  the 
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Proeem. 

Concerning  this  Sciographical  Art ,  who  was  the  firfl  Inventor  thereof  is 
hard  to  deter  mine  :  But  the  firfl  Onomonical  Organ  which  flands  upon 
Record  <q  Reg.  ao.  1 1,  is  the  Dial  of  King  Ahaz  \  whereby  the  Almighty 
was  pleas'd  to  exprefs  a  Miracle  for  the  Recovery  of  King  Hcztkiah,  Elay. 
38.  8.  and  moved  the  Babyloniih  Atnbafladors,  2  Chron.  32.31.  to  enquire  of 
the  W ondcr  which  was  done  in  the  Land.  What  kind  of  Dial  this  was  is  alfo 
uncertain ,  but  Authors  generally  fuppofe  it  to  be  cither  a  Convex  or  (  rather )  Con¬ 
cave  Hemifphere,  thoje  being  afterwards  Dials  familiar  among  the  Chaldeans. 
Some  there  arc  who  crown  Anaximenes,  the  Lacedemonian,  with  giving  the  frfi 
breath  to  this  Science.  It  crept  into  Rom c  later,  (  but  after  a  rude  manner  5 )  for 
Accenlus  the  Conful  determined  only  the  Noon-tide,  and  that  only  in  ferene 
Day  :  And  no  farther  Light  had  they,  till  the  Conful  M.  Val.  Meflala  beautified 
a  Column  with  a  Dial  near  the  Roltra,  as  Varro  relates.  The  Invention  of  the 
excavated  Hemifphere  ;/  attributed  to  Berofus,  the  Chaldean,  after  the  taking  of 
Catana  in  Sicily  :  But  others  attribute  it  to  the  witty  Samian  Ariftarchus,  as  prft 
fludowing  out  the  Hour-Lines  on  a  Plain.  Vet  fure ,  the  Scaphe  or  Concave 
Hemilphere  was  in  ufe  before  his  time ,  for  Eratofthenes,  before  him}  determined 
by  Shadows  fame  Celeftial  and  Terrtftrial  Diftances  *  but  upon  what  kind  of 
Superficies  //  not  fitid.  And  now ,  fincc  both  the  firfl  Invention  and  the  Inventor 
of  this  mo  ft  Celeftial  Science  arc  buried  in  oblivion,  /  fhall  in  this  following 
Iraftate  expofe  to  publick  view,  in  what  luflre  it  is  in  this  our  Lime  arrived  unto. 
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PART  I. 

shewing  how  to  dcfcribe  the  Hour-Lines,  Stile,  Subftile,  Meridian,  Horizon,  6'c, 
upon  all  forts  of  Dial  Plains,  by  Trigonometrical  Calculation  *,  deduced  from 
the  Sphere  it  felf  it  being  Project'd  in  Plano,  fait  able  to  any  Horizon  *  In 
which  Projection,  all  fitch  Spherical  Triangles  as  appertain  to  the  finding  of 
the  above  Mentioned  Kequifites,  are  dijeovered  and  refolvcd. 

IN  the  Third  Book  of  Prattkal  Aflrommy,  in  the  firft  Part  thereof,  I  have  largely 
treated  of  the  Dottrine  of  the  Sphere .  and  of  the  Circles  thereof,  and  to  what  ufes 
each  of  them  is  appropriate  •.  And  in  the  Second  Part  of  the  faid  Third  BooEl 
have  treated  of  the  Doctrine  of  Spherical  Projection,  flicwing  how  to  Project  the 
Sphere  in  Plano  upon  any  of  the  Great  Circles  thereof.  Alfo  in  the  Second  Part  ot  the 
Fourth  Book  of  Trigonometry  I  have  (hewed  how  the  Doftrinc  of  Spherical  Triangles  is  to 
be  performed  by  Spherical  Projection,  in  both  which  the  Reader  ought  ( at leaftin 
fomc  meafure  )  to  be  acquainted,  before  he  enter  upon  the  Prafticc  pf  this  Treahjt\ 

.  for  fo  (hall  he  find  what  is  herein  delivered  very  familiar  and  cajic :  And  therefore 
I  (hall  fay  nothing  of  cither  of  them  in  this  Place,  but  proceed  to  the  matter  in  hand, 
vi^.  Dialling and  that  by  Trigonometrical  Calculation. 


CHAP.  I. 

Of  the  fever al  forts  of  Dial  Plains. 

A  Sun  Dial  may  be  drawn  upon  any  Plain  Superficies  in  any  Latitude,  and  the 
Hour  Lines  to  drawn  arc  Great  Circles  of  the  Sphere,  but  being  projected  upon  a 
Plain  Superficies  become  (freight  Lines. 

Nowall  Plains  arc  fituatc  in  one  or  other  of  thc(c  Three  Pofitions,  in  rdpeft  of 
the  Horizon  of  the  Place  wherein  the  Dial  is  made  ^  for  all  Plains  arc  either 

Parallel  ) 

Perpendicular  /  To  the  H>ri\on  of  the  Place. 

Oblique  > 

l.  Parallel  to  the  Horizon:  (or  Level  thereunto )  and  filch  arc  called  Horiyntd 
Plains  or  Dials. 

2.  Perpendicular  to  the  Horizon  (  or  erect  thereunto  )  and  Inch  arc  all  Plains  (  or  Vi¬ 
als  )  ftanding  again  It  any  upright  Wall  or  Building  ■,  and  thefe  arc  of  two  forts,  either 
Director  Declining.  Per,  (  I.  )  If  the  Wall  or  Plain  doth  directly  behold  the  true 
Eajl ,  Wejt,  North,  or  South  Points  of  the  Horizon,  the  Dial  madc'tipon  Inch  a  Plain  is  [ 

called  an  Brett  Duett,  Eajl ,  Wejl,  North  or  South  Plain.  But  (  2.  )  If  the  Wall  or  Plain  f 

do  not  dirc&ly  rclpctt  one  of  thefe  four  Cardinal  Points  of  i  he  //o;i^o//,thcu  it  licth  open  , 

to  Two  ot  them,  for  it  mult  ncccflarily  lie  open  to  the  Stmh  and  the  Eajl,  or  the  t 

South  and  the  Weft  •,  and  accordingly  it  is  denominated,  and  called  an  Brett  South  j 

Plain ,  declining  Eajl  or  Wejl  ■,  but  if  it  lie  ojxm  to  the  North,  and  Eaft  or  Weft,  it  & 
called  an  Entt  North  Plain  declining  Eaft  or  /I  V//, 
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rW-ue  ( or  Reclining  from  the  Zenith,  or  Inclining  to  the  Horizon,)  and  the/c 
wo  forts,  namely,  dirett  Reclining,  or  Declining  and  Reclining  :  Por  if  the 
‘.:t:V;r.;7  ,[jin  do  lie  open  to  the  true  Eajl,  Wejl, North ,or  South  points  ot  the  Horizon , 
7  ‘  t  k  nlTd  a  direct  Eajl,  Well,  North  or  South  Recliner  •,  but  if  it  lie  open  to  ( or 
lb  kholcij  thc5««[fc-£<i/or  Lib-mfl,  the  No nb-Fad  or  North-Weft,  it  is  then 
‘,,,.,1 ,  Keclinine  rim.  Declining  from  the  North  tow.ir.ls  the -if  or  Welt:  Or  a  Re- 
7  •  *p/ T)(clininp  from  the  North  towards  the  Eajl  or  Wejt. 

Thefe  Redininp  Plains  arc  befl  reprefented  by  the  Roof  of  anordinary  Houfe,  as  the 
t;  imV.  and  of  thefe  I  fliall  hereafter  call  thofc  Recliners,  whofe  upper  faces  behold 
the  Lilith  of  the  place,  as  the  Tiles  of  all  Houfes  do  -,  and  the  under  faces  ot  them, 
wliich  rcfixrtt  or  look  down  to  the  Horizon  1  cz\\  Indiners.  ....... 

Accord  urn  to  this  defeription,  the  number  ot  Dial  Plaint  arc  aj,  which  I  fhall  re- 
I7  bv  fiipplying  of  the  Inclining  Plains  with  the  hours  of  the  Redir.ng 
Plains  opposite  to  them,  for  they  arc  indeed  the  fame  Examples,  of  all  which  17  fa¬ 
nnies  (hall  follow  in  due  place. 


CHAP.  11. 

Horn  to  find  the  Declination  and  Reclination  of  a  Plain. 

HAvim?  ill  the  foregoing  Chapter,  given  you  an  account  of  filch  Plains  and  their 
Petitions,  upon  which  Dials  are  ufually  made ;  it  will  be  ncccffary,  bciorc  you 
can  dcfcribe  Hour  Lines,  be.  upon  any  Plain  propofol,  firft,  to  know  the  quantity 
of  its  Situation •,  that  is,  (0  whether  it  be  truly  HmvMdc  (*)  or  whether  it  be  tru¬ 
ly  Perpendicular  to  the  Horizon;  (V  or  whether  it  do  Recline  from  the  Zenith,  and 
Incline  to  the  Honxoir,  (\)  or  whether  any  Inch  Plain  do  direftly  behold  the  true 
North,  South,  Eajl,  or  I  Pelt  points  of  the  Hmhm-,  andifthey  donot,  /5J  to  find  how 
much  they  deviate,  or  decline  from  cither  of  thofe  Four  Cardinal  points,  and 
which  way)  And  to  find  all  thefe,  flnll  be  the  work  of  this  Chapter.  But  before 
the  Declination  of  a  Him  can  be  attained,  there  are  required  two  Objenatms  to  be 
made  at  one  inllant  of  time,  when  the  Sun  fliincth  upon  the  Plain,  and  thole 
never  after  the  hour  of  10  in  the  Forenoon,  nor  before l.  2  in  the  Aftcrnoon?  but  the 
earlier  in  the  Morning,  or  later  in  the  Evening  are  the  bed  times:  The  firft  is  to  nnd 
the  Horizontal  Dijlance  of  the  Sun,  from  the  Pole  of  the  Plain  ■,  the  fccond  is  of  the 
Suns  Altitude,  thereby  to  get  the  Azimuth-,  thefe  two  Obfcrvations,  as  1  fa  id  before, 
ought  to  be  made  at  one  inllant  of  time,  as  near  as  may  be,  that  the  parts  of  the 
work  may  agree  together  the  better,  and  may  beft  be  done  by  two  perfons,  one  to 
take  the  Sun's  Altitude ,  and  the  other  the  Horizontal  Dijlance. 

§  I.  For  the  Horizontal  Diftance  of  the  Sun  from  the  Pole  of  the  Plain. 

APplv  one  edge  of  a  Quadrant  to  the  Plain,  fo  that  the  other  may  be  Perpendicu¬ 
lar  to  it  and  the  Limb  of  the  Quadrant  towards  the  Sun  •,  and  hold  the  whole 
Quadrant,  parallel  to  the  Horten,  as  near  as  you  can  comefture:  Then  holding  a 
Thred and  plummet  at  full  liberty,  to  that  the  (hadow  of  the  Thred  may  pafs  both 
through  the  Centre  and  Limb  of  the  Quadrant  and  carefully  then  obierve  what  de¬ 
grees  of  the  Limb  are  cut  oil'  by  the  fliadow  of  the  7W,  numbrmg  them  (always) 
from  that  iidc  of  the  Quadrant  that  ftandeth  Perpendicular  from  the '.  Plain  -,  for  thole 
degrees  fo  cut  by  the  Shadow  of  the  Thred,  are  the  degrees  of  the  Sun’s  Horizontal  Di- 
Jlancefc omthe  Fofe  of  the  Plain. 

%  1 1.  How  to  obfctve  the  SunV  Altitude. 

TAIcc  vour  Qiiadrant  in  both  your  hands,  layingvour  Right  Hand  fomewhat  near 
that  iidc  which  hath  the  Siphts.  and  your  Left  /^/towards the  other  lidc-,  by 
which  incar.s  you  may  let  it  flip  lower,  or  raile  it  higher,  as  occafion  requires. 
Then  turning  the  left  lidc  of  your  Body  to  the  Sun,  move  the  gtiadrant  up  and 
down,  till  the  Sun, fliining  through  that  Sight  which  is  next  the  Cwitr*  of  the  Quadrant, 


uok 
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77calt  its  Ra\,  or Beamof  Light,  upon  the  Hole  of  the  or  I  r:  i:  Sigi.t  •,  the  1  or*  I '  and 
i>i  *  ill  rWic  rime  nlavii)”  at  tree  liberty  •,  anil  then  »ook  m  the  I  nn.>  ot  the 

cm  by  the  Turetl,  for  thole  dv«, 

arc  the  degrees  of  the  Suns  Altitude  at  that  time. 

Bs  bdp  of  theft'  tiro  Obfervations,  the  Declination  ofansPhin  may  be  alt, lined  at  a.i} 
if  t'J  day,  and  an\  time  of  the  year  :  But  fir)  ;.ou  ««<//  fmdthe  Suns  Azimuth  /™*  tbe 
Koith  or  South  /or  the  fune  time  •,  <i;k/  to  find  njhad  be  taught  m  tbefo!lonms  Sedmn. 

§  1 1  If  To  fuel  the  Sun's  Azimuth  4f  <"7  D7;/c 

»-p  H  H  Sun's  Azimuth  may  be  found  fevcral  ways  taught  already  is  th  is  Boole ,  as  by 
1  the  celt'Jlidl  Globe,  Book  3.  Parti.  Prob. .18.  by  lcvcral  Sj)/;r/;w/  P/ye&w,, 
1  nf  the  Sphere  in  Plano ,  as  in  Book  3.  Part  1.  and  in  divers  other 

3  h  -rial  linok^t  and  5  Hut  the  way  which  1  will  here  deliver, (hall  be  by  Tngonome- - 
SlK&k  my  iiuent  m  .his  VIII  Hook,  is  to  apply  the  DM,  of 
Spherical  ’Triangles  to  practice  in  Diallings  and  reiolvmg  ot  J  loblems  to  that  Art 

bCl°njFi!c  Sun's  afenwlfr  is  form'd  by  the  XI  of  Oli/uc  mM  Split, kalTntmgln. 

txawfU.  Upon  the  14th  o(  Afrit,  1690.  m  the  Morning,  1  was  required  10 
take  the  PalLtiui  of  ./>/.«»,  whereon  to  make  a  Dm/,  m  i»Wwi,  whofc  Latitude  is 

3 '  S,T aindLd  "he  fide  of  mv  Mm  to  the  />/,.ii,  horizontally,  and  found  the 
Horizontal  Diflance  of  the  Sun  fromthc  Pole  ot  the  Plain  to  be  7^  degrees  hajtward  ot 
the  Shu//;-,  and  at  the  fame  time,  the  inn’s  Atniu  le  1  obferved  to  be  27  deg.  from 
whence  I  compute  the  Sun  s  Axjmutb  as  lolloweth. 

Ih’rll  Hy  the  Inter  left  ion  of  the  Arches  of  three  Oir.it  lurch's  of  the  Spiere  fas  ts 
at  latac  declared,  both  in  the  111.  and  IV.  Books  foregoing  J  ts  conllituted  an  0%m 
Anelnt  Sthtrktl  Tri, tuple  7.  ®  P,  fuch  as  you  fee  in  the  following  Hgurc,  m 
which  there  is  given  the  three  fides,  *.<■  ( t  )Z  P,  the  C  mflrmmcf  the  lainujt 
a8  deg.  18  min.  ( 1 )  Z  ®,  the  CmpUmtnl  0/  the  Sms  Altitude  Moved,  63  cleg, 
n  1  ©  P,  the  Complement  of  the  Sun's  Declirntm,  ( or  the  inn’s  Diflance  troro  the  tit- 
mled  foie  1  Ye  deg.  58  mm.  And  it  is  required  to  find  the  An/de  at  Z,  which  is 
the  Sun’s  Avmutb  from  the  North  part  of  the  Mendun :  Which  to  perform,  toll 
the  three  fides  together,  and  find  the  Jam  in  of  them  Then,  trom  half  that  fum 
take  the  Complement  of  the  Sun’s  Declination ,  and  note  the  ditlcrcncc,  as  is  here  done. 


April  14,  1690. 
Morning, 


r  Latitude, 

<  Sun’s  Altitude, 

L  Sun's  Declination,  No. 


Deg.  Min. 
31 

?7  co 
1 3  °4 


its  Comp. 


Deg.  Mil r.' 
r  38  18 

<  O3  03 

L  76 


Their  Summ, 
The  half  Summ, 


The  difference  between  the  Complement  of  the  Sun’s  Declination  l  12  I(j 
and  the  half  Summ.  j 

Being  thus  prepared,  the  Sun’s  Azimuth  may  be  found  by  thefe  two  Analogies  following. 

(1)  (  As  Radius,  s.  90  deg.  to.ooooo 

)  Is  to  the  Sign  of  Z  the  Co-Altitude  63  d.  co'.  9-949^ 

j  So  is  the  Sign  of  Z  P,  the  Co-Latitude,  38  d.  28  m,  9793°3 

(.  To  the  Sign  of  33  d.  39  min.  - -  •*9’7437l 

(2)  As  the  Sign  of  33  d.  79  min.  Co-Ar.  -  - - -  0.25619 

Is  to  the  Sign  of  the  half  Summ,  89  d.  1 2  m.  • -  9-99995 

So  is  the  Sign  of  the  Difference  12  d.  16  m.  • —  -  9 

To  this  Sign,  -  -  1938351 

The  half  whereot  is  979l7® 


Which 
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Which  is  the  Sign  of  38  deg.  15  min.  whofe  Complement  51  deg.  45  min. 
being  doubled,  is  103  deg.  30  min.  which  i$  the  Sun’s  Azimuth  from  the  North  pare 
of  the  Meridian'.  Whcrforc  its  Complement  ro  180  deg.  being  76  dc**.  30  min.  is 
the  Sun’s  Azimuth  from  the  South :  And  the  Complement  thereof  90  deg.  vi\.  1 2 
deg.  30  min.  is  the  Sun’s  Azimuth  from  the  £4//,  it  being  iti  the  Forenoon  that  the 

Obfet ration  was  m  ^nnther  my  t0  Calculate  the  Sun’s  Azimuth. 


Take  half  the  difference  between  the  Complement  of  the  Latitude ,  and  the  Com-' 
plcmcnt.of  the and  add  it  to  half  the  Complement  of  the  Sun's  Declination  -y 
and  alfo  fubtraft  it  from  the  fame,  noting  the  fumm  and  difference .  Which  done. 


Sim’s  obferve  this 


RVLE . 


To  the  Complement  Arithmetical ,  of  the  Signs  of  the  Co-Latitude  and  Co-  Altitude  •,  Add  the 
Signs  of  the  Summ  and  Difference  before  found:  Half  that  Summ  JJjall  be  the  Sign  of  half  the 
Azimuth  from  tbe  North. 

As  in  the  foregoing  Examples . 


Co-Lat.  38.28  Z  P,  Co-Latitude  38  d.  28  Co-Ar.  - *  0.20616 

Co-Alt.  63.00  Z  ®,  Co- Altitude  63  d.  00.  Co-Ar.  — —  0.0501* 

- -  Sign  of  the  Summ  50  44  - —  9.88885 

Difference,  24.32  Sign  of  the  Differ.  26.12  - -  —  9-^4493 

hall  Differ.  12.16  The  Summ  of  all,  — -  19.79006 

J  Co*®  d.  38.28  '  The  half,  -  9.89503 

— Which  is  the  Sign  of  51  deg.  45  min.  and  is  the  Sun’s 


Summ  50.44 \\  Azimuth  from  the  North  part  of  the  Meridian ,  as  in  the  former 
Difference,  26. 1 2  J  |  Example. 

§  IV.  To  find  the  Plain’s  Declination. 

HAving  found  the  Sun’s  Azimuth  from  the  South  part  of  the  Meridian  (  for  that 
is  the  moft  Convenient ;  then  by  comparing  the  A^muth  and  the  Horiipontal 
Diflance  together,  you  may  find  the  Plain's  Declination  by  thefe  following  Rules. 

Rule  1.  When  you  make  your  Obfervation  of  the  Sun’s  Horizontal Dijhmce,  mark 
whether  the  Shadow  of  the  Thred  do  fall  between  the  South ,  and  that  fide  of  the 
Quadrant  which  is  Perpendicular  to  the  Plain :  For, 

1.  If  the  Shadow  fall  between  them,  then  the  Horizontal  Diflance  and  the  Stln’s 
Azimuth  added  together,  do  make  the  Declination  of  the  Plain  * .  and  in  this  cale, 
the  Declination  is  upon  the  lame  Coatf,  whereon  the  Sun  is*  /.  e.  if  the  Sun  be  Eafl- 
rvard  of  the  South ,  the  Plain  declines  Eaflward  :  If  Weflward ,  the  Plain  declines 
Weflmrd. 

2.  If  the  Shadow  fall  not  between  the  South,  and  that  (ide  of  the  Quadrant  which 
is  Perpendicular  to  the  Plain -7  then  the  Difference  between  the  Horizontal  Diflance  and 
the  Sun’s  Azimuth  from  the  South ,  is  the  Declination  of  the  Plain:  And  in  this  cafe, 
if  the  Azimuth  be  the  greater  of  the  two,  then  the  Plain  dcclincth  to  the  fameCoafl 
whereon  the  Sun  is:  Otherwife,  if  the  Horizontal  Diflance  be  the  greater  of  the  two, 
then  the  Plain  dcclincth  to  the  Coajl ,  contrary  to  that  011  which  the  Sun  was,  at  the 
time  of  Obfervation. 

Rule  2.  Note  here  farther,  that  a  Plain  Declination  thus  found,  is  always  accoun¬ 
ted  fromthc  South,  and  that  all  Declinations  are  numbred  from  either  the  South  or 
North,  towards  either  Eafl  or  iTefl,  and  muff  never  exceed  90  degrees:  Wherefore, 
!•  If  the  number  of  Degrees  of  Declination  do  exceed  90  deg.  take  the 
refiduc  of  that  number  to  180  deg.  and  that  (hall  be  the  Declination  of  the  Plain  from 
the  North ,  towards  that  Coafl  whereon  the  Sun  was:  But, 

2.  Ifehe number  of  dcgrecsof  Declination  doexcced  180  deg,  then  the  exccfs above 
180  deg.  arc  the  degrees  of  the  Plain’s  Declination  from  the  North ,  towards  that  Coafl 
which  is  contrary  to  that  whereon  the  Sun  was  at  the  time  of  Obfervation. 
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Example  in  the  fo mentioned  Obfervdtmu 

Vlnnn a  niece  of  Paper,  or  Paiftboard,  draw  a  Line,  as  AC  B  rcprcfcntmgtlic 
Upon  a  piece  ow  ayci,  f  chords,  dcfcribc  the  Scmicir- 

W*  .1&raSi  The  ltte  m  your ^ Quadrant  C  B  was’  applied  to  the  Plain, 
4e  AP  cb  wa"  Perpendicular  thereto,  and  holding  up  your  Thnd  and  Plummet, 
the  fide  v-  V  was  i  ctF  ,  .  r  throuch  70  deg.  of  your  Quadrant,  where- 

you  found  the  fta(/«»ofthc  TfW^o  pau^uirou^^7  Q  X  Jrw  the 

cT®  fo/thel'ne  of  the  Lris  Av'idhfwm  the  Perpendicular  line  ot  the  Plain,  at 
C  n  ®,  tor  tne  iineoi  Then  Cat  the  lame  time  taking  the  Suns  Altitude)  you 

thetimeofObfetyatio^  h  Sun's  Aymuth  to  be  7  <5  deg.  30  min. 

hereby  by  the  III. ?0  min.  and  fet  them  from  4 to/.,  and 
d°aw  he  l  V}  K  |.  LincV* S  he  the  MM*  line,  and  4  the  fet 


Point  of  the  Horizon-.  Now,  if  you  take  00  deg.  and  fet  them  from  4  toe,  and 
draw  the  Line  C  c  fi,  that  point  c  (hall  be  the  Eaft  point  of  the  Hon^  , 

Line  C  c  E,  the  Line  of  M  and  IVefl:  The  Scfewe  being  thus . draw m.y 
fee  that  the  Line  of  Jbudm  docs  not  fall  between  the  Lit le  C4  S  Mc  SoMh,  : in 
Perpendicular  C  D  *  wherefore,  (by  the  lecond  part  of  .before  gag 

the  difference  between  the  Azimuth  and  D  ijlance  (which  is  <5  deg.  jom  •)  ^ 

clinatL  of  the  Plain-.  And.  alfo,  becaufe  (by  the  fame  fccondpatt  of  the  lame 
Rule)  becaufe  the  AAmuth  is  the  greater  of  the  two,  the  Plain  de  ,  . 

Coajl  to  that  whereon  the  Sun  was  at  the  time  of  the  Observation,  ^  up. 

caufethe  Objection  was  in  the  Forenoon  :  So  that  this  Plain  muft  be  called.  An  up¬ 
right  Plain ?  declining  from  the  South,  towards  the  Eajl,  6  deg.  30  •  .  .  jlC  Dial 

pears  by  tfic  Scheme ,  where  you  fee,  that  the  Line  A  C  B,  repre  c  E 
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^ - - - 7 - 7 - nTT^T^Point^  of  the  Hor'mn  •,  the  Nwt/j  and  /Fc/f 

Potmsbchi'g  on  the  b°ack  Vau  thereof,  as  appears  by  the  foregoing  Figure. 

§  V.  To  find  the  Reclination  of  a  Plain. 
tN  the  foregoing  Figure  let  A  B  C  D,  being  the i  Roof  of 

b'rs  t^SiJXe,  sks 

H  die  Rider  Co  to  the  ^ "  '^l^i  u  -nn  &  ofThc  &*««  >  then 
K^iwb^to^rX^^EFt  a, 'id  that  (hall  be  the  H^ntal  Line 

of  the  K  ecli’ii’ie  rlnbi  A  BCD.  .  anothct  Line  at  Right  Angles  thereto. 

Secondly,  To  this t  ,  lidc  0f  a  Ruler  M  N,  and  towards  that 
as  the  LincG  H  •,  to  which  Line,  aj  P  y  apply  the  fide  of  a  Quadrant, 

‘end  of  the  Ruler  which 1  hanget  1  over  the  Plain  IN,  £  y  ^  l)f  thc  %a(lrant . 

citing  thc  Third  and  Plummet  have  y  rclkth  upon  •,  for 

3whcn  it  tcdctli,  note  what  degrees  °f  ity  of  the  Plaids  Re- 

cnhier,  will  belt  appear  by  the  fore-. 

&oing  figure. 


c  h  a  p.  i  n. 

Uorrto  know  which  Pole,  whether  the  North  or  the 
Soutl^  is  to  he  elevated  over  any  Dial  Plain,  m  any 


Hp  HE  Stile  of  every  Dm/,  reprefcim  the .A™  ^If^Uelporld  ^And  therefore. 

1  ends  thereof  muft  dircftly  refpedt  t  he two  r  thc  j Back- fide  thereof 

muit  luve  the  if.  And  to  know  which  P *  is  robe  eleva- 

ted  over  any  Plain,  obferve  thefe  few 

General  liVLES.  . 

Upon  the  Horiyntal  Plain,  in  North  Latitude, the  MrtbPole.  in  South  Latitude, the 

5.  Overall  South  Reclining  Plains  , 'vCXatothc  So&  Pole 

tween  thc  Zenith  and  the  Pole)  the  j4xu  of  thc  Ppuc  jt  the  P/dirt  pals 

And  on  the  p/(««4  oppofite  to  them,  ^  -j  J  ciitters  oppoficc  to 

between  the  /7ori^«  and  thc  Pole,  the  Noilb  Pole ,  ana  on 
them,  thc  Soatfe  Pole  muft  be  elevated. 


11  rrf 


C  H  A  P 
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CHAP.  1  V- 

Of  an  Horizontal  Projection,  v.pm  which  any  Dial 
PLiin  tnuy  be  dejenbed ,  ( ttid  dll  the  Ivccjuifitos  belong- 
ing  to  any  fach  Plain,  found  out  Geometrically,  and  ah 
fohy  I rigonometrical  Calculation. 

The  Fundamental  Diagram. 

Which  is  no  other  then  a  Projection  of  the  Sphere  won  the  to  or  the 
vvmcu  is  no  oil  <  ,  mm.  upon  which  I  have  delmhcd  every 

of  London,  w'10^  .ntionctj .  and  (lull,  (when  I  conic  to  the  coullnirtion  of  Inch 
irvcral  l  h  Linc  ov  circle  upon  the  Fundamental  l  Uaeram  do  rcprcfct.it 

? ,U t "  Id  Triewfc,  (or  Triangle.)  is  produced  by  the  i.nei- 

xJ\f.  l“"n'd  ‘T.,  «  (dlcles  of  the  Sphere,  with  the  Line  or  Circle  rcprclcutmg  the 

SS^fro “whence'  all  the  R  ejmfiln,  relating  wevery  tU»,  .nay  be  louncl  bv 

nomeincd  Cdculatfau*  • 


c  H  a  p  V. 

How  to  find  the  dijlanc.es  of  the  Hour-Lines  ujm 
an  Horizontal  Plain. 

fore,  if  a  My  be  laid  to  Z,  bcTJwSj  thofc  flu’ll  be  the  true  Hour- 

the  Horn 'Ciiclcs  dt  -  V  limlude  for  which  the  Fundamental  Diagram  v>\ \i 

MS  5*  -»•  -l>rcrcntee.  by  the  Arch 

of  the  MtnJi*  N  IV  ^  M^llirj„rrigwirMakd*k,,. 

Forthemakinpofan  Jhiwihl  Mil,  there  is  nothing  .required  to  Ik  given,  Hu 

nV  n' aeg^5a^nnnCC  Now  tiicVfoir  Sit^tilc, i^;’‘C''""'tt’1^etri/rj; ai- 

-  fi  >  vti  'i.^id;xci;,^t!S 

p  M  51  deg.  3*  min.  the  Uiitude:  ( 2)  the  N  P  i  ,  f  ‘TV  tlK 
dilbucc  for  one  hour:  (3)  theK^^atN,  to  find  the  liJc  N  11. 

Thus, 

As  the  Radius >  <p  deg.  *  . ~  .* - 1 — 


Is  to  the  Sign  of  the  /  Minute  N  P  5 » ‘!cg-  3 
So  is  the  Tangent  of  N  I*  n,  1  5  tk'K’  tor  1  hour> 


<j$9y- 14 
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Tothc  Tangent  of  the  fide  N  ir,  it  <!eg.  O'-  . . 

This  11  deg.  51  min.  is  the  true  /Iw-dijUnce  of  the  hour.  01  1 1  or  1  a  ot  , 
from  the  APndun  upon  the  Did  Plain  :  Where* 


Thee  this  ^yainfh 


Part  l. 


Arithmetical  D  l  A  L  L  /  H/T 


Wherefore,  m.ikc  a  ViiW.-,  as  this  <»ll«wi«ig 
!u.  iirit  Column  whcrcot  la  the  Hours 

;n  orJcr  from  Noon,  ns  m,  »  ^  9>  *>>  7»  ani 
11  r  .uul  .lgainlt  them  m  the  lecond 

WiSn,  fa  the  b,/„nM.l„l  .Mm-ss,  allowing 

,  •  jcl.  toe  one  hour,  h>f  two  bouts,  4)  lot 
hire  lioui s  Then  bv  the  tormer  p'for- 

the  lit'll  hours  diltancc  being  tound  i  t  d. 
,'j^  let  that  in  the  third  Column  agamlt  n 
and  1.  Then 

AsK  dm,  - - 


I-  to  the  Sign  of  the  l.niiiulc  {  f  ^544 
N  P  51  d.  ^2  m  j 

So  is  the  Tangent  ot  30  tlcf,.  N  l’  to,  9 -0439 


To  the  Tangent  of » 4  cleg.  19  min.  .1^54983 


latitude  51  deg.  5 1  »an. 


Hours 

from 

Noon. 

I.;niiiQ- 
cluil  Ji- 
jlances.  1 

True  //. 
di  fiance 
on  the 
Plain. 

De.  Mi. 

De.  Mi. 

1  ?. 

CO  00 

00  CO 

(  1  1 

1 5  00 

11  51 

10  2 

3  D  CO 

24  19 

0  and  3 

45  00 

;«  3 

8  4 

Oo  00 

53  5« 

7  5 

75  co 

7 1  CO 

6 

90  00 

90  CO 

’in^'tf^J1 Ta  ctek'  Xth  hiCct  in  the  third  Column  of  the  Table. 

^  5  ^  1  n  rr  c  A.:  n. ./ 


'The  Geometrical  Prejeflionof  this  Dial. 


Pirft  Draw  two  freight  Lines,  A  B  for  thc.vW/.i'/,  and  Hour  Line  of  n,  and  D  F 
,  l  eroding  each  other  at  right  Angles  in  C,  tor  the  Centre  or  your 

,v  1  iiuon  the  Centre  C,  with  60  deg.  of  the  5cf//e  0/  CWj,  dclcnbc  the  Semicircle 
R ii  if",  then  lay  votir  Table  before  you,  and  out  of  your  Scale  of  Chords  take  1 1  deg. 

’  vu\  iet  them  upon  the  Semicircle  both  ways  from  E,  tor  the  hours  ot  11 1 
a  clock  Likewite  take  14  deg.  19  min.  and  let  them  on  both  ides  from  E, 
t  the  hours  of  10  and  2  :  Alfa*  8  deg.  3  min.  for  the  hours  ot  0  and  3t  and  loot 
thcrcll  Through  thelc  Points, ^nd  the  Centre  C,  draw  freight  Lines-,  4iul  they 
Drill  he  the  true’  lhio  - Lines  upon  your  ?!aini  from  6  in  the  Morning  till  6  at  Nig  f, 
!  eh  mb  a  you  fee  done  in  the  Pigun .  And  for  the  other  four  hours,  *1. 
7^  7Z  Monday  and  7  and  8  At  Night  %  they  arc  drawn  by  extending  the 

hwirs  of  a  ami  s,  and  of  7  and  8,  through  the  Centre.  »  r  •, 

Then  for  the  Stile  of  your  take  51  deg.  32111111.  from  your  Scale,  and  fee  1 . 
from  F  to  G  and  draw  the  Line  C  G  for  the  Stile  of  your  Dm/,  which  mud  be  piaccd 
uorielu  upon  the  Hour  line  of  12-,  and  to  is  von r  Dul  hmOied,  which  >011  may 
draw  into  any  l:onn,  Square,  Round,  Oval,  or  what  other  higiitc  you  plcale. 


C  H  A  P.  VI 

How  to  find  the  Di fiances  of  the  Hour-Lines  upon  auErett 
DireB  South  or  North  Plain. 

Tilde  Vim*  in  tit?  Vmhmnud  VurrM  arc  represented  by  the 

Jbefc  ^ ^ ’‘T^fc-Pon  the  ^ 

vcral  Points  where  the  IkurCndt.  crolsthc  Hun,  and  make  marks  upon  me  a  ta 
Peripherie  of  the  F ■mMimenul  [ta«;  thole  Dilbnccs  (hall  be  the  true  lluUl^11 
tobc  let  upon  the  Dial  Plain-,  andtitc  Archof  the  fllniJu, ,,PZ >b«wcj:n  rl  c^Fo/r  and  the 
thin,  equal  tetlte  complement  ol  the  l.amuilr,  is  always  the  b 
Foie  above  the  Plain. 
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The  Trigonometrical  Calculation. 

For  the  making  of  thefe  DWj,  there  is  nothing  requir'd  to  he  known,  but  the 
latitude  of  the  place  in  which  the  Dial  is  to  Hand  >  and  that  in  the  fundamental  Dw- 
, rL  is  reprefented  bv  the  Arch  of  the  Meridian  N  I\  51  deg.  p  mm  and  the  Com¬ 
plement  thereof  by  the  Arch  P  Z,  38  deg.  18  nun.  which  is  the  height  ot  the  Pole  or 

5f,Not°thVhouCr  Circles  in  the  Fundamental  Diagram  meeting  in  P,  the  Pole,  and  in¬ 
terceding  the  Plain  WZE  in  the  points  5,  4,3,  *  and  1 ,  do  conljitutc  levcral  Right 
A„nlcd  Wiw/  asZP  is  Z Pa,  30 deg.  6...  m  which  Tri¬ 
ancle  Z  Pi ,  there  is  given  ( 1)  the  Right  Angle  at  Z,  (2 )  !  , 1 die  Lowji/e- 

S  0/  the  Latitude  of  the  place,  38d.  i8«n.  (?)  the  Angle  .  P  A  «  5  deg-  or  one 
hour’s  diltancc  from  the  Meridian .  To  find  the  .Side  1  Z,  or  Z  1 1,  f  which  arc 
both  cqui-diftant  from  the  Meridian,)  by  this  Analogy  : 

As  Radius  90  deg.  * - ;  7  ’  io.ocooo 

Is  to  PZ  the  Co  Lrtmwr/f  38  deg.  28  min.  -  ~  979-fa 

So  is  the  Tangent  of  1  P  Z,  1  5  dc.  ~~~7  ^  4a8oj 

To  the  Tangent  of  the  fide  1  Z,  9  deg.  28  mm.  ->9«2u88 

Which  9  deg.  28  min.  is  the  diftancc  of  the  hours  of  1  and  1 1  from  the  Meridian 
N.  S.  upon  the ’plain,  and  will  be  found  by  the  foregoing  Proportion  to  be  fuch  as 
this  Table  exprefleth. _ 


|  Co- Latitude  38  deg 

.  28  min. 

Etjuino - 

True 

Ho.\ 

Hours 

ttial 

dift. 

dift  ance , 

Dc 

Mi. 

Dc. 

Mi. 

1 2 

00 

00 

CO 

**co 

I 

11 

15 

00 

9 

28 

2 

10 

3° 

00 

*9 

4* 

3  and 

9 

4* 

00 

3* 

53 

4 

8 

60 

00 

4‘ 7 

8 

5 

7 

75 

00 

66 

42 

6 

90 

00 

90 

CO 

The  Geometrical  Projection  of  tbefc  two  Dials . 
I.  For  the  South. 


firft  Draw  a  Perpendicular  LincOM,  reprefenting  the  Meridian  and  Hour  Line 
of  12,  and  another  Perpendicular  thereunto  for  the  Hour-Line  of  6,  as  N  P,  in¬ 
terfering  each  other  at  O,  the  Centre  of  the  Dial. 

Secondly,  Upon  O,  deferibe  the  Semicircle  N  CLP,  with  the  Scale  ot  Chords, 
and  laying  yourTablc  before  you,  take  9  deg.  18  min.  outot  your  Scale, and  let  them 
from  Coupon  the  Semicircle,  both  waysj  for  the  points  ot  the  hours  ot  11  and  1. 
Allb,  take  10  deg.  45  min.  and  let  them  always  from  CL,  for  the  points  ot  the  hours 
of  10  and  2,  and  fo  for  all  the  reft,  as  you  find,  by  your  Table,  their  diftances  to  be 
from  the  Meridian.  .  . 

Then  Laftly,  Take  38  deg.  32  nun.  the  Complement  of  the  Latitude -from the 
Scale  of  Chords,  and  let  them  from  Qjo  R,  and  draw  the  Line  O  R  tor  the  Stile  ot 
the  Dial,  which  muft  ftand  upon  the  Hour-Line  of  1 2,  and  muft  point  downwards  to 
chc  South  Pole ,  and  fo  is  your  Dial  finilhed. 

II.  For  the  North  Dial. 

The  North  Dial  is  the  fame  with  the  South,  only  the  Stile  muft  point  upwards  to¬ 
wards  the  North  Pole,  and  the  Hours  about  Midnight  as  9,  10,  11,  at  Night,  ami 
1,  2  and  3  in  the  Morning  muft  be  left  out  and  4  and  5  in  the  Morning,  and  i 
and  8  at  Night,  muft  be  drawn  through  theCentre,  as  in  the  Horizontal  DiaL  and 
lb  is  your  Dial  finilhed,  ,  .  _ 

CHAP. 


C  1-1  A  P.  VII. 

How  to  deferibe  Hour-Lines  ugon  a  Diretl  Eaft 
J  or  Weft  Plain. 

f„  pi  uc  reprefented  in  the  Fundamental  by  the  Line  NZS,  Figure  . 

THCu;  I  m  fall  direftlv  through  P,thc  Pole  of  the  World,  and  therefore  the  Pole  1V  alld  V. 

,  *h  ri'  n  li  S  tltcfc  Plaint  i  and  contcqucmly  the  Dial  wd  have  no 
rJt  rir’bti^adthe  Hour  Lines  will  be  parallel  one  to  the  other:  But  Dials  may  be 
drawn  upon  Inch  Plains  by  the  following  Directions : 

The  Geometrical  Conjbuttion  of  thefe  Dials. 

Let  ABC  D  be  a  Dial  Plain,  upon  which  you  would  draw  an  Eajl  or  IF  eft  Dircd 

PiaL  .  .  r  _  r,._  inwPrmoft  corner,  if  it  he  an  Fafl  Dial,  or  upon  the 

}■  TV  it  be  a /ft*  Dial,  with  tod.  of  your 

ttoint  D,  at  t  ic  oti  .  otA  Circle EP  ,  then  from  the  l^mc  Line 

Line  ot  Chords  defer  the  a  Complement  of  the  Latitude  of  the  Place  ( which 

of  Chords  take  38  .  tef ■  »8  n.un  eConq  lemeu  fa  that  diftancc 

SiSCS  WA  C  F  quite  through  the  Plain,  which 

li"c  Sti,e  »  rr  Plain>, a,,d  T  allfthc 

points  in  the  Lqumoftial  L'*1^,  ^  another  towards  the  other 

thereof  ^tlrVicTiour  oftl,  as  die  point*lSt  and  through  thefe twopoints,  G and 
Ilf  draw'two  Lines  at  right  Angles  to  the  Equinoftial  Line,  for  the  Hour  Lines  of 

XI  and  VI  a  Clock.  •  0f  chords  deferibe  atl  obfeure  Arch 

H<?rDhTtl«lw^Ardi  MCN 'intofive  equal  parts  ("which  1 5  d.  of  your  Line  of  Chords' 
lido )  at  the  gsiffi  L^C  k'inlhe 

TT  thcMorning,  you  mav 

hour  only  hv  the  lhadow  of  the  very  top  thereof,  as  n  the  Weft  Dg  Figure  v. 

Or,  (  which  is  better )  it  may  be  a  Plate  of  lirafs  or  Iron  of  the  lame  breadth  as  ts 

the  tlillancc  between  the  Hour  Lines  ot  Vi  and  IX  upo  ,  .  <] Dor,  tlic  Hour  Line 
Fall  Dill  p| <11  ire  IV  •  which  Plate  mull  be  let  perpendicularly  upon  tlic  nour  i-uic 
of  VL  whidHhall  llicw  the  hour  by  die  liiadow  of  the  upper  edge  thereo  s  an 

yT  If  you  would  infert  the  halls  and  quarters  of  hours  imo  ''-f^ials  you  may 
ealily  cffctt  it,  by  dividing  each  fpacc  between  ®  and  ©  on  the  Arch  M  > 
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Com  equal  pans  aiul  fo  transferring  them  to  the  fcguinof La.  Circle,  as  you  tlul  the 

whole  horns.  All  which  inay  be  plainly  Iccn  m  hguic  V. 

In  the  making  of  this  Dial  you  l.aye  made  two  Dials  namely,  a  Weft Dial  at 
well  as  an  Hall,  tot  it  is  the  lame  in  all  tclocds  as  to  t lie  Hour-Oiltanccs  and  Height 
ot  the  Stile.  Only  whereas  the  Arch  L  I'  in  the  Laft  Dials  (thiough  which  the 
Equinoflial  palfcth)  was  deferibed  on  the  right  hand  ot  the  Plain,  upon  the  Cr„- 
oc  ('•  in  the  Weft  Dial  it  muft  he  dclcnbcd  on  the  lett  luud,  upon  the  Centre  D; 
and  the  Hour-Lines  of  IV,  V,  VI,  VII,  VIII,  IX,  X  and  XI  in  the  horenoe  non  the 
Lift  Dial  mull  he  VIII,  VII,  Vl,  V,  IV,  111,  II,  and  I  mthe  Alternoon,  on  the  Weft 
Dial  as  the  Ligure  IV  and  V  do  evidence. 


c  H  A  P.  VIII. 

How  to  find  the  Hour-Difiances,  and  the  other  Requi- 
fircs  belonging  to  an  Erect  South  or  North  Plain,  de¬ 
clining  Ealt  or  Weft. 

LLTour  Example  be  of  an  upright  South  Plain,  in  the  Latitude  of yi  deg,  32  min. 

declining  ib/iiWa o  deg :  And  Inch  a  Plain  is reprclcntcd  in  the  hindamcntal 
Diagram  by  fire  Line  <?D,  the  Pole  whereof  is  B.  Now  the  Hon. -Circles  in  the 
Lundamental  Diagram,  meeting  in  I>.  the  Pole,  do  cut  the  I  lain  C  D  dividing  it 
into  fcvcral  unequal  parts »  da  Ruler  be  laid  to  B,  the  Pole  ol the  Plain  and  to 
iliele  fcvcral  lntcrfcftions,  the  points  where  the  Ruler,  fo  laid,  ftiall  cut  the  ouicr 
Circle  of  the  Lundamental  Diagram,  dial  be  the  1  loiir-diftanccs,  .uid  Lines 
drawn  from  Z  through  thofc  Points,  Hull  he  the  true  Hour-diftanecs  upon  die 
Plain :  And  if  you  imagine  an  Arch  of  a  great  Circle  to  pals  through  l>,  the  Pole  of 
the  World,  and  II,  the  Pole  of  the  Plain,  that  Circle  ftiall  cut  the  Plain  at  Right  An- 
i’lcs  in  the  point  Y,  and  fo  there  Hull  be  conllitutcd  a  Right  Angled  Spherical  Tri* 
angle,/  P  V,  Right  Angled  at  Y. 

7 'be  Trigonometrical  Calculation. 

before  yon  can  calculate  the  Hour-diftanecs  for  thefe  Plains,  there  are  three  Re- 
r/t<iincs  to  be  lirft  enquired-,  and  all  of  them  are  to  be  found  in  the  Right  Angled 
Spherical  Triangle  P  Y  Z,  right  Angled  at  Y,  in  which  there  is  given: 

I  ThefidePZ,  38  deg.  28  min.  the  Complement  ot  the  latitude. 

1.  The  Angle  PZ  Y,  the  Complement  of  the  Plain’s  Declination,  60  deg. 

3.  The  Right  Angle  at  Y. 

An<l  by  help  of  thefe  the  other  three  Requilitcs  may  he  attained  j  which  are , 

1.  The  Height  ot  the  Pole  or  Stile  above  the  Plain,  reprefented  by  the  tide  P  Y. 
1.  The  Deflexion ,  (or  Subfile's  diftance  from  the  Meridian ,  )  reprclcntcd  by  Z  Y. 
3.  The  Plain’s  Difference  of  Longitude,  reprefented  bv  the  Angle  Y  P  Z. 

I.  Hr  the  Height  of  the  Pole  or  Stile  abooe  the ■  Plain  P  Y. 

As  the  Radio*,  90  deg.  -  *  -  - -  lo.coocn 

is  to  the  Co-Sine  of  the  Latitude  P  7,  38  deg.  78  min.  -  9.7938) 

So  is  the  Co-Sine  of  the  Plain’s  Declination  P  Z  Y,  6odcg.  -  9.9375} 

To  the  Sign  of  P  Y,  31  deg.  36  min.  - — —  ; -  - * 

Which  is  the  height  of  the  Pole  or  Stile  above  the  Plain. 

II.  For  the  Deflexion,  or  Subfile's  Dijhnce from  the  Meridian  Z  Y. 

As  the  R.i./m,  90  deg.  — —  —  —  -  jo.  00006 

1,  to  the  Sign  of  the  Plain’s  Declination,  70  deg.  — — — -  -  9^9^97 

So  is  the  Co- Tangent  of  the  Latitude  Z  P,  38  deg.  28  min.  * -  _9;9:J??~. 

To  theTangent  of  Y  7  11  deg.  40  min.  -  - -  — •  .19. 599-5 

.  Which  is  the  Subflile's  Diftance  from  the  Meriban. 

I  I  I.  For 
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HI  For  the  Plain's  Difference  of  Longitude ,  Y  P  Z. 
A<  the  Co-sign  of  the  Latitude  1>  Z,  jSdcfr  ,8  min  _ 

Li’ttesS* olrhe  1  Jeflexitm Y Z,  a.  deg.  4omm. 

Torre  Sign  of  YI’Z, 3(5 deg  15  mm. 

‘which  is  ti.e  Di.tins Uillercncc ot  Longitude. 


Lor  bccaulc  the  Plain's  Difference  of  Longitude 
falls  between  p  d-  and  45  (whnh  is  the  Se¬ 
cond  and  Third  Hour’s  Equinoctial  >jRmc) 
there  will  be  two  Complcat  Hours,  and  6  deg. 
,5  min.  more:  Wherefore  prepare  a  Table  of 
the  Hours  fit  for  the  Plain,  as  is  here  done  in  the 

done  in  the  fil'd  Column  ot  the  Table. 

Then  againft  XII,  fet  the  Plain  s  P'ffercncc  of 
Longitude  deg.  ay  mm.  from  which  fubtua 
i  y  deg  and  there  will  remain  n  deg.  nun. 
which  fet  againft  XI  and  1,  and  from  21  deg. 
25  min.  fubiraft  15  W  there  will  reman. 
6 deg.  15  min.  which  let  againft  X  and  11,  and 
(bccaufc  it  is  lei’s  than  .  5  Teg.)  write  the  word 
Subftilc  over  it,  and  fiibtraft  it  from  1 5  deg.  and 
and  the  remainder  8  deg.  3J  nuu.  let  over  Sub¬ 
ftilc,  and  againft  the  1  lours  of  IX  and  III  •,  to  this 
8  deg  35  min.  by  the  continual  addition  ol  15 
deg.  you  Vail  have  fuch  LquimrOial  Hour-diftan- 
ccg  a! in  the  Table:  Which  Table  thus  prepar¬ 
ed,  the  next  thing  will  be  to  hud  the  true  Hour 
ilithuias  upon  the  Plain  from  the  Subltiics. 


A  Table  of  the  Hour-Diftances 
for  a  South  Dial,  declining 

30  f leg.  Baft  or  Weft. 

DM. 

Latitude  of  the  place , 

5l-32 

Deflexion , 

21.40 

Stiles  Height y 

31.35 

Difference  of  longitude, 

’ours  tor  uqumor  tucuuc 
the  ihalHo.  Ho.  Dijlarr 
Dijhn -  ces  on  the 
■rt  <i  ces.  Plain  from 
^  ^  theSubftile . 


IV  V1U  83  35! 

V  VII  68  35 
VI  5*  35 

VII  V  38  35 

VIII  IV  23  35 

IX  HI  8  35 

Subftilc 

X  II  6  25 

XI  I  21  *5 
XII  36  ay 

I  XI  51  25 

II  X  66  25 

III  IX  |  81  25 


Deg.  Min. 
78  12 

a  s 

23  1 6 

*3  *4 

4  3<* 

3  28 

1 1  56 

21  40 

34  03 

51  00 

74  a* 


IV.  To  find  the  true  l  four-di fiance  upon  the  Plain  from  the  Subfile. 

For  which  thies  i*  the  Proportion. 

A  ,  ...  ,.  ,  _  _ _ 10.00000 

As  the  Radius  90  deg.  - -  .  7 

Is  to  the  Sign  of  the  Stile's  Height,  31 deg.  36  '»>"•  .  «,  ,  ,  9'734 

So  is  the  Tangent  of  the  fcvcral  Lqmnoaial  diftanccs  trom  the  Subftilc,  7  IJ0^l0l 
as  6  deg.  25  min.  3 

Which  isu'tc’dillanw  of  fltc^Hon'r-Lincs  of  i  o  or  a  a  Clock  from  the  Subftilc. 

So  again, 

4  .  ,  - _  -  io.ocooo 

As  the  Radim  90  deg.  - ~  .  7214.0 

Is  to  the  Sign  of  the  Stile’s  Height  33^c£*  3^  m‘n*  1  « «-  m:.,  O.S0VA 

So  is  the  1  angent  of  the  next  Lquiuotlial  diftance,  21  deg.  25  mi  1.  ^—7 

To  the  Tangent  of  11  deg.  56  min.  Which 


IO.OCOOO 

9.73140 


^9^2534 

Which 
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Which  1 1  deg  56  min.  is  the  diftance  of  the  hour-lines  of  j  i  and  1  of  the  Clock 
from  the  Subftilc. 

And  according  to  the  Method  here  prescribed  yon  muff  deal  with  all  thc  £^. 
noCtialDiflanc's  in  the  Second  Column  ot  the  Table  •  fo  (hall  you  find  the  true  Hour- 
diftanccs  to  be  fuch  as  are  exhibited  in  the  third  Column  from  the  Subftilc. 

The  Geometrical  Projection  of  thefe  Dials. 

Draw  a  Right  Line  C  D,  for  the  Meridian  or  Hour-line  XII,  and  towards  the 
top  thereof  croft  it  with  another  Line  A  B,  at  Right  Angles  in  C  ;  lo  lliall  C  be  the 
Centre  of  tlr  Dial,  upon  which,' with  do  deg.  or  your Chords,  defenbe  the  Semi- 
cire’"  AH  Bi  then  laying  your  Table  before  you,  take  11  deg.  40  mm.  (the  De¬ 
flection  or  Subfile’s  Diftance  from  the  Meridian,)  and  let  it  upon  the  Semicircle  from 
H  to  F  ’  if  the  Plain  decline  Ifejhrard ?  as  in  this  Example  it  doth ;  or  towards  K, 
if  the  Plain  had  declined  liajhvard,  and  draw  the  Line  C  E,  for  the Stibllilar  Line 
of  your  Dial :  Alfo  take  31  deg.  36  min.  trom  your  Scale  ot  Chords,  and  let  them 
from  E  to  F,  and  draw  the  Line  C  E  for  the  Axis,  or  Stile  ot  your  Dial. 

This  done  Out  of  your  Table  take  thcrclpcttivc  Hour-diltanccs  trom  a  Seale  or 
Chords  and’ let  them  olf  upon  the  Semicircle  from  fct y  lo  Lines  drawn  from  C,  the 
Centre  of  the  Dial  through  thofe  Points,  Audi  be  thc  true  Hour-Lines  proper  for 

1,1  Now1  ni” die  making  of  this  South  Dial,  declining  Weflnanl  30  deg.  you  have 
made  four  Dials:  Namely, 

A  South  declining  Hyfl  •  30  c]c^. 

A  South  declining  iiajl  .s° 

A  North  declining  Pafl  3°  deg. 

A  North  declining  iVefl  3°  c]c£  .  c  ,  A  . 

Only  by  changing  the  names  of  the  Hours,  and  placing  the  Subftilc  on  the  con¬ 
trary  lidc  of  the  Line  of  XII,  for  the  South  declining  Dial. .  Then  if  you  turn 

thefe  two  Dials  uplide  down,  you  have  two  North  declining  Dials,  one  Lift,  the 
other  Weft  30  deg.  the  Stile,  Subftile,  and  Hour-diltanccs  being  the  lame  in  all  four 
plains  ■  but  in  the  two  North  dcclincrs,  the  Stile  mult  point  upwards,  towards  the 
North  Pole,  as  the  South  dcclincrs  do  downwards,  towords  the  South  Pole  y  and  to  re¬ 
move  all  doubts  concerning  this  matter  (winch  is  very  material  tor  a  Dialliftco  be 
perfect  in  )  I  have  in  Figure  VI.  drawn  the  Hour-Lines  ot  the  two  South  Dc¬ 
clincrs  through  the  Centres,  and  they  produce  the  two  North  dcclincrs,  only  the  hours 
before  4  in  the  Morning  and  after  8  at  Night  arc  omitted,  the  Sun  being  then  under 
our  Noriion  y  fothatXii,  being  drawn  through  the  Centre,  will  be  XII  at  Midnight  •, 
but  no  more  of  this,  for  the  light  of  the  Figure  will  work  more  upon  the  Fancy, 
than  a  whole  Chapter  of  Information. 


CHAP.  IX. 

How  to  draw  Hour  Lines  upon  a  South  or  North  Plain, 
which  declines  many  Degrees  towards  the  Eaft  or 
Well 

rr  r  wii  TE  a  Plain  lliall  be  found  to  decline  many  Degrees  from  the  Noth  or  South  towards 

jg.  11.  £  citilcr  j;aii  Ql.  ij’rji .  as  ;lbovc  60  deg.  although  the  Re,;ui)ites  may  be  touiul,  and 

the  Dial  made  in  all  refpefts  as  the  former  Dial  was,  in  the  Lilt  Chafter,  yet  by  rca- 
lbn  that  the  Pole  of  the  World  will  have  but  fmall  Elevation  above  Inch  a  I  lain, 
the  Hour-Lines  will  fall  fo  dole  one  to  another,  that  there  will  lie  no  competent  di- 
llancc  between  them,  till  they  be  extended  very  tar  from  the  Centre  :  And  there¬ 
fore,  it  was  the  way  of  t he  Ancients,  to  draw  the  Dial  upon  a  large  Moor,  and  ex¬ 
tend  the  Hour-Lines,  Stile,  and  Mibftilcy  to  a  great  length,  that  lo  the  Hour- Lines 
might  be  of  a  convenient  alliance  >  and  then  to  cut  the  Dial  oil,  Stile  and  all,  and 
fo  transfer  it  to  the  Plain.  But  this  being  too  Mechanical ,  1  will  here  (hew  a  more 
Artificial  way  how  to  draw  fuch  a  Dial  Geometrically,  by  help  of  a  Line  of  Chords 
only,  having  no  regard  to  the  Centre  of  the  Dial.  But,  *  h 
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Part  l.  _ _ 

j.  By  Trigonometrical  Calculation. 

nc  a  r  snniUtrs  Namely*  (  tj  The  Height  of  the  Pole,  or  Stile,  dove 
Voti  muft  find  ^  J  Jk{  jih(  Suliplle  fnm  lbt  Meridian,  (j.)  The  Plain's  Diffe- 

A1‘  wl>icl’  may  bc  f°Und  ty  t  K  forCg0lnB  A"a°gm  P 
't*ZL(c  therefore  an  upright  Plain,  in  the  Latitude  of  5.  deg.  52  min;  (hould 
decline  from  the  South  EallwJ  8?  deg. 

I.  For  the  Stile’s  Height. 

As  the  Radius  (p  deg.  - - - . 

To  the  Sine  of  3  deg.  6  min.  the  Height  of  the  Pole  or  Stile  -  >8-  734U 

II  For  the  Subftile’s  Diftance  from  the  Meridian. 

,  ___ _ - —  ,,  - 10— OOOCO 

As  the  Radius  90  deg. - -  '  - - - 

.  _ _ _ , _ _ _ _ _ ^0—80842 

oX'sHijliles  Diftance  from  the  Meritm. 

111.  For  the  Plain’s  Difference  of  Longitude 

As  the  Sine  of  the  Latitude  51  deg.  32  min.— - 

,  _ _ _ — 10 — 00000 

Is  to  the  Radius  90  deg.  — •  '  ,  _ _ — - —11-05804 

So  is  the  Tangent  of  the  Declination  85  deg.  _ - _ 

.  _  -  |  r — 164 

T°  'wiiich  n'thc  f//ai«'J^)id'crcncc  of  Longitude. 

There  Re</uifites  being  By, 'Siting  down  the 

the  Hour  Difiances,  mall  ref, -efts  as m  the  aftUi ager.  ^  a(jain|l  fct  thc 

Hours  proper  tor  the  1  lam  '"P,  ’  "  |iom  which  lubtraft  1 5  deg.  and  there 

Plain’s  Difference  of  Longitude  86  deg.  5  ,  j  from  7,  3eg.  5  min. 

lubtrafted  from  15  deg.  there  will  rem  rAntj,mal  addition  of  15  deg.  thereto,  you 

And  then  for  thc  true  Hour-diftanccs  upon  _ ,0-00000 

As  thc  Radius  90  deg. - "  ’  - — • 

To  thc  Sine  of  thc  Stile’s  Height  3  deg 6  n?^ETT7T.n  e  ^jj - -  1 1—16453 

So  istlie  Tangent  of  86  deg.  5  mui-  the  Equmoft.al  Diltancc  ot  All.  - 


_ - _ ^9— 89755 

To  thc  Tangent  of  33  deg-,  n  tj110-  (  .  Subftile  upon  thc  Plain :  And  i a 

Which  is  thc  Diftance  ot  XII  a  CJock  from  ug«  f  h  Nu 

frocccding  with  the  reft  ot  the  Eauinoftial  Diitanccs,  you  man 
bersasthe  Third  Column  aflbrdcth. 


South  Dccl in.  Weft 
Diftance  Sabftilc  and  Meridian 
Height  of  thc  Stile 
Plain’s  difference  of  Longitude 


D.  M. 

85  00 

39  ™ 

3  06 

86  05  Hours 
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A. - 

Equinoctial 

Hour-1 

ill.  on 

Hours. 

Diftances. 

the  PI 

ain 

Fall.  Weft. 

D. 

M 

D. 

M. 

xii 

fio . 

5 

3o 

XI  1 

7* 

5 

s 

5& 

X  11 

5 

4 

& 

IX  HI 

4* 

5 

2 

42 

Vlll  iv 

76 

5 

1 

3i 

VII  v 

11 

5 

0 

The  SubftiL 

:s  PI 

ace. 

VI 

3 

55 

0 

^3 

IV  VII 

.18 

55 

1 

4 

|  IV  Vlll  i  33 

5) 

7 

6 

By  this-  Tabic  you  may  fee  that 
the  Hour-ililt.inccs  about  the  Sub- 
(tile  (  ami  indeed  all  the  reft,  ex¬ 
cept  the  extream  Mom*  of  XII  jdo 
fall  lb  near  together,  that  without 
an  infinite  execution  of  them,  there 
will  he  no  competent  Diftancc  be¬ 
tween  Hour-line  ami  Hour-line i 
wherefore,  laying  alkie  your  Ta- 
ble,  proceed  to  make  your  Dial 
(Geometrically,  according  to  thelc 
following  Directions. 


The  Geometrical  Projalion  of  ibis  (  or  the  like  )  Dial. 

1  iV.  Vlll.  i.  Draw  a  right  Line  A  B,  perpendicular  to  one  fide  of  your  Plain,  and  towards 
the  right  hand,  bccaufe  the  Plain  declineth  Lajlnard  and  with  60  deg.  of  your 
Line  of  Chords,  deferibe  an  oblcure  Arch  of  a  Circle  C  D  H,  and  upon  it  (  from 
C  to  D  )  fet  oil  38  deg  23  min.  the  Subllilc’s  Diftancc  from  the  Meridian ,  and  draw 
the  Line  A  D  for  the  Subftilc,  quite  through  the  Plain. 

2.  Out  of  your  Line  of  Chords  take  3  deg.  6  min.  the  Height  of  the  Stile,  and  fet 
them  upon  the  former  Arch  from  D  to  E,  and  draw  the  Line  A  b  for  the  Stile. 

3.  Now  (bcc.aufe  the  Stile  is  but  of  lmall  Elevation,  but  3  deg.  6  min. ) 
draw  another  Line  (  as  G  H  )  parallel  to  the  Line  of  the  Stile  A  Li,  at  Inch  conveni¬ 
ent  diftancc  as  you  lliall  think  fit  •,  which  lhall  be  your  Augmented  Stile. 

4.  Aflumeany  two  Points  in  the  Subftilar-Liue  A  1).  at  Lome  convenient  diftancc 
each  from  other,  as  R  and  S,  and  through  thole  two  Points  draw  two  infinite  right 
Lines,  both  of  them  at  right  Angles  to  the  Subftilar  Line  A  D,  as  the  Lines  Z  Z, 
and  XX. 

5.  Proin  the  Point  R,  with  your  Compares,  take  the  neared  diftancc  to  the 
new  Augmented  Stile  G  H,  and  let  that  diftancc  upon  the  Nubftilar-Linc  from  R  to 
K.  Alfo,  from  the  PointS,  take  the  ncarcft  diftancc  to  the  new  Augmented  Stile 
G  H,  and  let  that  diftancc  alfo  upon  the  Subftilar-  Line  from  S  to  L 

6.  Upon  thefe  two  Points  K  and  L.  with  60  deg.  of  the  Line  of  Chords,  dc- 
feribe  two  Semicircles,  and  in  either  of  them  let  off  86  deg.  5  min.  the  Plain's  Diffe¬ 
rence  of  Longitude  •,  as  from  R  to  M,  and  alio  from  S  to  M ;  both  of  them  on  the 
fame  fide  of  the  Subftilar-Linc,  011  which  the  firll  perpendicular  Line  A  B  was 
drawn. 

7.  Divide  either  of  the  Semicircles  laft  drawn  into  17  equal  pares,  beginning  at 
the  Point  M,  as  the  Points  (ixy®,  he.  which  15  deg.  of  the  Line  of  Chords  will 

area. 

8  I.ay  a  Ruler  to  the  Point  L,  and  the  refpedtive  Points  ®  ,  he.  in  the  Semi¬ 

circle,  and  the  Ruler  will  cut  the  l^iic  XX  in  the  Points  *4*,  he.  Alio  lay  a 
Ruler  to  K,  and  the  fcveral  Points  he.  and  the  Ruler  will  cut  the  LineZZ 

in  the  fcveral  Points  .j  -yy. ,  he. 

Laftly,  Lines  drawn  from  the  firft  Point  *  in  the  Line  Z  Z,  to  the  firft  Point  *  in 
the  other  Line  X  X,  (  which  the  Subftilar-Linc  will  direCt  you  how  to  doc,  )  thole 
Lines  fo  drawn  Hull  be  the  true  Hour-Lines  proper  for  the  Plain,  and  will  appear 
as  in  the  Figure,  and  be  at  a  competent  diftancc  one  from  another,  without  having 
any  relation  at  all  to  the  Centre. 

Now  in  the  making  of  this  Dial  you  have  made  four  Dials, 

C  South  declining  Weft  b 
A  )  South  declining.  Haft  (  0  , 

A  )  North  declining  Weft  (  deBrccs> 

(.  North  declining  Eaft  ) 

only  by  changing  of  the  names  of  the  Hours,  and  plating  the  Stile  on  the  contrary 

lide 
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lidcoFthc  Line:  A  B,  for that  Z  Stilesmay  point  upwards 
lulV,(N^h  D«lG  ^  Homs  about  Midnight  omitted,  as  in  the  lornicr  North 

Dial,  Figure  VI. 


CHAP.  X. 

How  to  find  the  Hour-dilbnccs,  and  the  other  Requires 
heJ'm  to  a  Direft  Eaft  or  Weft  Plain,  which  Re- 
clincth  from  the  Zenith  towards  the  Horizon. 

r  o.  irfl  Phin  ftionld  recline  from  the  Zenith  towards  the  flornoit 
qlli’iiofc  a  1 l'  'fl  •  ’lL.ntca  iii  the  Fund.  Diagram  by  the  Circle  N  X  S, 

O  deg.  Suclial  lain  is  iM  1  (  ,  )  t0  the  fcveral  Points  where  the 

'vh0lC  ’°' I ,S obhc^Cicffion  do  crols  iiic  Plain  in  the  Fundamental  Diagram,  it 
Hour  Circles  of  the  )  ^  c  c  ;n  fcvcial  Points,  through  which  it  Lines  be 

Will  cut  the  l  l;'"!"V„C^  nl  the  tfue  H  u  -L  nes  of  the  Ljt  or  /hjl  Reclining  Plain, 
to,,,  from  /-,  they  Circle  to  pals  through  P  the  Pole  of  the 

A'td  if  V°lh,,!X  I’okof  the  Plain,  as  .lie  Arch  P  R,  You  (hall  have  eonllitutcu  a 
World,  and  a  the  l  0  c  ,  ^  »,  .>  •  |u  an«led  at  R. 

Right  Angled  ip ncrtcal  Tt  «{,  ^  ufin  t|  Kfe  To/I  or  MV/?  reclining 

!'  The  Deflexion,  or  Subftilcs  Diftancc  from  the  Meridian. 

ia^wass  * * “o'  n  1 

.  i. The  Angle  p  ^  IS,  the  Plain's  Rccluucion  35  deg. 

Llby  diftldJlf/vi  the  three  former  Rentes  may  be  found. 

I  j;bl.  fa  Height  of  the  Stile  or  Pole  above  the  Plain  P  R. 

As  the  Radius  (p  deg.  .  ,  •  xi  p  0.80374 

Is  to  the  Sine  of  the  Latitude  5 1  eg.  _>  R  *  o-75 bft? 

nSttSSSS®^*  -M 

H  IV  the  Subftilc's  Diftancc  /row  the  Mendm  R  N. 

10. 

Subftile  from  the  Meridian. 

UP  lur  the  Plain's  Difference  of  Longitude  N  P  R*  ^ 

As  the  Sine  of  the  Latitude  51  deg.  32  min.  "ba  ~ 

L  to  the  KtidiHj  ilcg.  ,  .  .ro.855^5 

l)  is  the  Sine  of  the  Deflexion  N  R45  V  min*  ~  ylc/622l 

Wldch «dcg  A’m'hi.i^'C Pto'^hlercnce id Dnigimde, N P  R^  ^  rc  a 
.  The  three  Wjlitcs  belonging,  m  t :  >,s  ^per  lo/thc  Plain,  in  the  firft 

Table,  fuel,  as  foilo-wcth  ]  "“> Afternoon  for  the  JM,  and 

Column-,  namely,  from  4  nunc  wom  b  .  . 

Worn  10  iu  the  l:oveuoon  till  b  at  N  ight  tor  the  If  • 


10.09091 
W  33^ 
10.01327 


Cursus  Mathematicus. _ Book  Vm. 

— K^TSTpilii^Diffcrcnce  of  Longitude  bcinfi  <56  deg.  *7  min-  there  arc  contained 
Now  the  1  lain su  Homs  and  6  den.  27  mm.  over  ■,  whcrckvc,  the 

memn  ^/S'g'^^Horirs  of  4  and  5  in  the  haft  Dial, and  between  7  and 8 
Mibfhleimifl  fta  ,  Fundamental  Diagram  by  the  Arch  P  R.  And  therefore 

!" thc  "  i '  F  Table  write  the  word  Subftilc.and  the  6  deg- 17  ,n.  rc- 

betweeu  thole  Hour  >  word  Subftilc  in  tire  (ccond  Column  01  the 

nta.nmg  above  tot  r  H ours, '«  °  fubtrafling 6  deg.  ay  min.  from  1 5  deg.  thc 

Table  agatnlf  t hr  Hmi, o.  Sl,hftilc,agamft  the  Hours of  ,  and 

^Thenby the  continual  Addition  of  . 5  ‘leg.  to  thefe  two  numbers,  von ftr  'l hnd 
z-  *  lulll  ,  '„  bclonpinp  to  each  Hour,  to  be  Inch  as  are  exhibited  in  this 

*»  ”  »«** 

and  23  deg.  33  min.  for  6  and  6  •,  and  fo  ot  thc  rdt. 

Your  Table  thus  prepared,  vour  next  work  will  be 

. - - - - - to  Hnd  thc  true  Hour-Diftances  upon  thc  Dial-Plain, 

D.  M-  from  thc  Subftilar-Linc,  all  which  may  be  luund  by 
Weft  Reclining  35  00  this  following  Analogy. 

Latitude  5*  32  As  thc  Radius,  90  deg.  [  0.00000 

Deflexion8  4T  fa  Is  to  the  Tangent  of  tSdeg.  27'  (for  4  and  8;  p.o5js8 

Ditto  of  Long.  66  ly  So  is thcSinc ot  the  Stile's  Height!*  1U6  d.4K  gtSyp 

_ _ . _ _  '  To  the  Tangent  of  2  deg.  45  mm.  48.70561 

Equine-  True  Which  2  deg.45  min.  is  the  Diftancc  of  thc  Hour-Lines 

dial  Di -  HourDi *  Gf  4  Gr  8  upon  thc  Plain,  from  thc  Subftilc.  And  by 

Mom‘  (lances,  fiances.  COntinual  working  of  this  Proportion  you  (hall  find 
D.  M.  D.  M.  Numbers  anfwcring  to  every  Hour’s  Diftancc  from  thc 

- - Subftilc  upon  the  Plain,  iiich  as  in  thc  laft  Column  of 

11  1  8r  27  71  29  the  Table. 


D. 

M. 

Weft  Reclining 

35 

00 

Latitude 

5i 

32 

Stile’sHeight 

26 

41 

Deflexion 

45 

52 

Diricr.  of  Long. 

66 

27 

Eauino- 

True 

TJ  dial  Di- 

HourDi - 

Hmrs-  (lances. 

fiances. 

D. 

M. 

D. 

M. 

11  1  81 

27 

7i 

29 

12  66 

27 

45 

5* 

1  11  51 

27 

2  9 

24 

2  10  ]6 

27 

18 

20 

3  9  21 

27 

10 

0 

4.  8  6 

27 

2 

54: 

Thc  Sub- 

ftilc. 

5  7  8 

33 

3 

5* 

6  23 

33 

11 

4 

7  5  38 

33 

19 

4i 

8  4  53 

33 

3l0 

18 

9  3  68 

33 

48 

49 

10  2  83 

33 

!  75 

50 

112  (J\J  J  JL 

i  II51  27  25 1  24  The  Geometrical  ConfiruWon  of  thefe  Dials. 

2  10  ]6  27  18  20  Firft  draw  a  Right  Linc  s  L.  for  thc  Horizontal 

3  9  21  27  10  0  Line  of  thc  Plain,  which  in  all  tnefe  Plains  the  Meri- 

4  8  i  ,  27  2  54  dian  and  hour-line  of  12,  muft  lie  towards  the  end 

The  Sub-  Me.  thereof,  as  at  S,  (  on  thc  Right  hand  for  the  Ea  t,  but 
51  7  8  33  3  52  on  thc  Left  hand  for  the  ll  tfi  Rccliner,)  make  the 

6  23  33  11  4  Centre,  upon  which,  with  60  deg  of  your  Seale  ot 

7  5  38  33  l9  4J  Chords,  defer ibc  thc  Arch  A  1)  C  N  B,  upon  which. 

8  4  53  33  3*  ^  j  fet  45  deg.  52111111.  the  Deflexion  from  N  to  C  ,  and 

9  3  68  33  48  49  draw  SC  for  the  Subftilar  Line  of  the  Dial :  Alio,  let 

10  1  83  33 1 75  50  j  2 e  deg.  41  min.  froin'C  to  D,  and  draw  S  D  for  the 

”  Stile  or  Axis. 

This  done,  have  recourfc  to  your  T able  of  Hour-diftances  from  theJicc  take  out 
the  fcveral  Degrees  and  Minutes  as  you  find  them  in  thc  Third  Column,  and  let 
them  upon  thc  ich  ADC  B  from  D  the  Subftifor  Line  of  your  Dial,  fo  Ming 
Lines  drawn  from  thc  Centre  S,  through  thofc  Poims,  be  thc  true  Hour-Lines  be 
longing  to  your  Reclining  or  Inclining  Uafi  op  IVefi  Plains.  ,  . 

For  in  the  makingof  one  of  thclc  Dials  you  have  made  Pour, as  in  upright  declining 
Plains  you  did,  by  only  changing  thc  Names  of  the  Hours,  and  leaving  out  Delias 
thc  Sun  can  never  (hinc  upon  in  the  Inclincrs  •,  all  which  is  vihblc  m  thc  Figure,  a 
needs  no  words  for  farther  Explanation. 
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CHAP.  XI. 

Of  South  Reclining  Plains,  and  how  to  draw  Hour- 
Lines  upon  them* 

I  77 je  pirfl  Variety ,  of  a  South-Plain  Reclining  Equal  to  the 

Complement  of  the  Latitude. 

rr Here  arc  three  Varieties  of  South  K (dining  Pirns for  the  Plain  may  fo  recline,  f;  1X. 
T  that  it  may  fall  juft  into  the  Pole,  and  that  is  when  the  Rcclmat.on  of  the  P  am 
•  1  ertrlvp  (nmnle  men  t  of  thc  Latitude  of  thc  Place  i  and  fucha  Reclining  Plain 

is  equal  to  the  Cip  t  reprefented  by  thc  Circle  W  P  E,  palling  through 

‘I11 ‘p  u P "fo 3f  ?3e  hXo  Elevation  over  thc  Plain  and  therefore  thc 
nial  wilUiavc  no  Centre  but  all* the  Hour-lines  will  be  parallel  one  to  the  other: 

Ami  the  nuking  of  (uch  a  Dial  is  the  fame  with  the  Haft  and  K'tfi  e reft  Dials  v  only, 

«,he  Stik  h.  K  Dials  flood  upon  thc  Hour-line  of  Six,  in  thefe  it  muft  (land  up¬ 
on  die  Hour-line  of  Twelve  :  and  thc  Equinoftial  Line  m  thofc,  is  the  Horizontal 
Line  hi  this :  An  Bxamf le  of  fuch  a  Plain  you  have  in  Figure  IX. 

II  The  Second  Variety,  of  <t  South-Plain  Reclining  left  than  the 

Complement  of  the  Latitude. 

.  .  p,  ,,  rccunc  from  thc  Zenith  lefs  than  the  Complement  of  the  Latitude,  Fig.  X, 
Such  Plains  as  rcc  ~  . .  and  thc  pu|c.  Suppofc  therefore  in  the  Latitude 
do  always  fall  between i  foould  recline  from  the  Zenith  25  deg.  Such  a  Plain 

of  5 1  deg.  32  !™!V  ^  H^Han^cntalDiagm  thc  Circle  W  FE,  whofcPolc  isat 
J  teprefented  m  tl  e  g  ^  ^veral  Points  where  the  Hour-Circles 

'  ttpnUarntaiyDi.^gramdoaofs<he  Reclining  Plain  W  Ft  it  fall  divide 
J  i)  ■  rhe  Fundamental  Diagram  into  12  unequal  Parts,  through  which,  if 

SPSn  <Vom  the  Gentle  Z,  “they  fell  be  the  true  Hour-lines  belonging  to 

the  Reclining  Plain.  ^  rrigmmetriai  Calculation. 

In  .hi.  Plnin  there  is  nothing  required  to  be  found  by  Trigonometrical  Calculati- 
ln  this  Plain  t  ier  ftom  the  Meridian  -,  and  before  they  can  be  calculated 

°u,  but  the  HtW'-dttanco  trom  tne^  ^  muft  bc  known  .  and  that  is 

the  Height  of  the  I  ole,  eridian  P  F.  Wherefore  thc  Plain  falling  bc- 

teptefented  by  the  Arch  of  jM.M  lubtria  deg.  thc  Plain’s  Rcclination,  Z  F 

fromZP^°8  d?rda8mhi.  there  will  remain  F  P,  13  deg  18  min.  for  the  Height  of 
Sole  or3StflcSabove  thc  Plain  which  being  known,  thc  Hour-d, fiances  may  be 


found  bv  this  Analogy  : 

So  is  thc  Tangent  of  1 5  deg.  the  Equ.  Diftancc  foi  1 1  and  , 
To  the  tai>BC.h  of  3  deg,  34 '»  •>  c,ock  from  the  M 


T|T°iva  Ta,^bf*°H(Mirs  of  iVand  i  a  Clock  from  thc  Meridian,  or  12 
HourT,icnAnd  fo  fm  all  the  reft  of  the  Hour-diftances  as  they  are  exhibit, 
third  Column  of  this  T able.  ___  — -r — — —  . 


1 0.00000 
9.42805 
9- 3^7*  3 

idian,  or  12  a  Clock 
arc  exhibited  in  the 
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Hook  VI 


' The  Geometrical  Confirutlion  of  tkj.  I  this. 

Th,r,  no  other  Geometrical  Conftrudfion  of  this  and  the  other  following direft 
'  Red iners than in  a  common  Horivamtal  Dial  •,  lor  hav.ug  found  the  Height  o.  ,1, 
Reamers,  i  as  ;n  He  1  able,  you  have  no  more  to  uO(\  than  to  H:- 

5«!f .  al,d  SaCildS  the  Centre  of  cite  Dial,  and  fee  oil  the  Hour-  Arch*, 
knbe  ,  in  thc  'fable.  The  Stile  is  to  be  elevated  upon  the  1 2  a  Uock  -  line, 
asyoiihndt  ^  zg  mjn.  for  this  Dial  will  be  an  Horizontal  Dial  in 

tfitc  1  aficudc  And  fuch  a  Dial  you  have  in  Figure  X. 

TWO™/  final  «lfi  If  “  North  lnclini"g  l,}  dmm"g  lhm"ihl hl 

Centre,  awl  changing  their  Names. 

HI.  The  'third  Variety,  of  a  South-PJain  Reclining  more  than  the  Complement  of  the  latitude, 

1  Such  Plains  as  recline  from  the  Zenith  more  than  the  Complement  or  the  Lati¬ 
tude  do  always  fall  between  the  Pole  and  the  Horizon.  . 

Suppofe  therefore,  that  in  the  Latitude  ohi  deg.  32  min.  a  South  Plain  fliould 
recline  from  the  Zenith  70  deg.  and  fuch  a  Plain  is  rcprcicntcd  in  the  Fundamen¬ 
tal  Diagram,  by  the  Circle  W  G  E,  whole  Pole  is  at  C-,  to  that  1)  von  lay  a  Ruler 
to  c  and  to  the  rcfpc&ivc  Points  where  the  Hour  Circles  of  the  hindamcntal  Dia- 
LraVdo  cut  the  Dial-Plain  W  G  E,thc  Ruler  fo  laid  will  divide  the  Primitive  Circle 
of  the  Fundamental  Diagram  into  1 2  unequal  Parts, through  which, if  Lines  be  drawn 
from  the  Centre  Z,  they  fliall  be  the  true  Hour-lines  for  the  Reclining  l  lain. 

The  Trigonometrical  Calculation. 

In  this  Plain  (  as  in  the  lad  beforegoing  )  there  is  nothing  required  to  be  found 
by  Calculation,  bile  the  Hour-Diftanccs  upon  the  i  lam  :  And  before  they  can  be 
found,  the  Height  of  the  Pole  or  Stile  above  the  Plain  mud  be  known  i  and  that  is 
rcprcicntcd  in  the  Fundamental  Diagram,  by  the  Arch  ot  the  Meridian  l  G :  where¬ 
fore  Z  G  70  deg.  being  equal  to  the  Recitation,  l  Z,  the  Complement  of  the  La¬ 
titude  38  deg.  2S  min.  taken  therefrom,  lcavcth  31  deg.  32  mm.  foi  the  Arch  PG, 
equal  to  the  Height  of  the  Pole  or  StUc  above  the  Plain  i  which  being  known,  the 
true  Hour-didaiiccs  from  the  Meridian  may  be  found  by  this  general  Analogy. 

As  the  Radius,  90  deg,  . 

IstoG  Pf  the  Height  of  the  Stile)  31  deg.  3*  min. 

So  is  the  Tanget  of  15  deg.  the  Equinoct.  Diltauce  tor  1 1  and  1  — 

Tlwhxftancc’1  of*  the  Ikwr-lmesof  1 1  and  i  a  Clock  from  the  McrMiam  o^n'i 
Clock  Hour-line.  And  fo  you  may  find  alt  til?  reft  to  be  fuch  as  arc  m  the  Third 
Column  of  this  Table. 
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For  the  Geometrical  Condrufti on  of  this  Dial,  it  is  no  other  than  to  nuke  an  Ho 
riaontal  Dial  for  the  Latitude  of  31  deg.  32  min.  which  is  equal  to  the  Stile  s  Height 
of  this  Dial,  and  the  Work  isdone  and  inch  a  Dial  you  have  m  Figure  XL  . 

This  Dial  alfo  ferves  for  a  North  Inclining  Plain  oppoiite  thereto,  by  only  than., 
ging  the  Names,  and  leaving  out  ot  the  Hours  above  Midnight, 


C  HA  P 
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CHAP.  XU. 


Of  North  Reclining  Plants,  and  how  to  draw  Hour - 
^  Lines  upon  them. 


’  1  -JV  ijt'l  rmety  of a  North  Pirn,  R  aiming  to  the  Untmle  of, hr  Placr. 

A  s  Kr'gnSia  iiis' xlt 

W|K»  The Wc.n.ut jo.;  ^  Ci’rclc  W 

Ur'^rt^Hhis  Dial!  fth  rcprelcnted  in  the  Fundamental  Diagram  by  the 
For  the  M  ottms  wiai,  ■  «  l  ,.  j  to  t|ic  Latitude  51  deg. 

ifS^gpsgi! 

Declination,  namely,  trom  September  till  March. 


1 1  To,  Iccjii'l  l-Wiety  of.,  North  Plm,  Rx limm;  Irf,  th*»  the  lamuJf. 

If  a  H,,;h  Plain  do  recline  from  the  Mibkk  than  the  Latitude  ot  the  place,  it  Fig.  XIII. 

from  the  ZM  *  deg.  and 
fuch  1  Pi  tin  is  rcnrcfcnrcd  in  the  Fundamental  Diagram,  by  the  Circle  W  H  E, 
wtfc  pS£  is  at?;  Wherefore,  it>u  lay  a  Ruler  tod,  and  “X'^W  H  iT 
frftions  of  the  JUtr-  Circles  ot  the  Fundamental  Diagram , ,wit h  Ik  Man  W  Hb, 

Lines  drawn  from  Z,  through  thole  Points,  (hall  be  the  true  Horn-Lines  lor  fuch  a 

Reclining  Plain.  , 

The  Trigonometrical  Calculation. 

In  this  Plain  there  is  nothing  required  to  he  found  by  Calculation,  I’j't  ^'  Hour- 
diihnccs  from  the  Meridian  •,  and  bclorc  they  can  be  calculated;  the  Height  of  the 
Pole  (or  Stile )  above  the  Plain  mull  be  known,  and  that  is  rcprcicntcd  by  the  Arthc* 

the  Meridian  H  P,  which  is  compounded  of  P  Z,  t,ll.C|C“n1'>‘c!j.cVt  “^fher  make 
38  d.  18  111.  and  Z  H,  the  Rcolination,  .5  deg.  which  two  added I  to  cthc r  make 
P  H  6x  dee.  lH  mill,  for  the  Height  ot  the  Stile  or  1  ole  above the  1  Jam , 
and  this^cing  obtained,  the  Hoiii-diftanccs  may  be  found  by  the  general  Analogy, 
dr  Proportion  following  : 


or  Proportion  loiiowing : 

Ain;  I  10.00000 

As  the  Radius,  90  deg.  - jr>. 

Is  to  P  H,  the  Stile’s  Height,  <53  deg.  min.  _  9W°° 

So  is  the  T anuent  of  1 5  deg.  the  diltancc  ot  1 1  and  a  • 

T  .  w  J  X9Y}<Z)1 

Tlic°d!lt..ucc  on  "and  I  a  Clock  from  the  Meridian  or  I  a  a  Clock  Hour-Line,  and 
foot  all  the  rdl,  as  in  the  third  Column  ot  this  1  able.  Stile's 


CURSUS  MAtHiLMATlCUS. 


Book  vilf. 


Stile's  Height  6 3 

deg- 

28  min. 

Hours. 

Emiino 

Hi-  I 

Hour-di- 

MDijlc 

nice.  1 

Jlances . 

|  Deg.  Min. 

!  De. 

Mi. 

12 

00 

00 

00 

00 

I  11 

15 

00 

13 

29 

2  10 

30 

00 

27 

*9 

3  and  9 

45 

00 

41 

49 

4  8 

60 

00 

57 

16 

5  7 

75 

00 

73 

20 

6 

90 

00 

90 

00 

The  Geometrical  Conjlrutlion  of  tbefe  Vials. 

The  Hour-diftanccs  being  calculated  as  in  the  Tabic,  you  have  no  more  to  doc 
bu7to  make  an  Horizontal  Dial  for  the  Latitude  of  63  deg.  28  mm.  and  fuch  is 

thThLalbfaffemhlfo  for  a  South  Inclining  Plain  oppofitc  thereto,  by  dunging 
the  Names,  and  leaving  out  the  Superfluous  Hours. 

III.  Th%  third  Variety  of  a  North  Plain  Reclining  more  than  the  Latitude. 

Such  Plains  as  do  recline  more  than  the  Latitude  of  the  place,  do  always  fall  1* 

thtt  ‘in'the^Utk'L.dc  of  Si  deg.  3*  min.  a  Nonfc  Plain  fhould 
Jlvfmm  the  Zenith  70  deg.  and  fuch  a  Plain  is  reprefented  to  the  eye  in  the 
Fundamental  Diagram,  If  thfcircU  WKE  whofePoIe  is  at  e  >  fo  that  if  you  ay 
aRule”toc,  and  to  the  refpeftive  Points  where  the  Hour-Circles  an  the  Funda- 
mental  Diagram  do  crofs  the  Plain  WKE,  the  Ruler  lo  laid  will  divide  the 
Primitive  Circle  of  the  Fundamental  Diagram  into  ia  unequal  parts  -,  through 
which  Lines  being  drawn  from  the  Centre  Z,  Hull  be  the  Hour-Lines  proper  lot 
the  Reclining  Plain.  ^  C„,c„toiw, 

In  this  Plain  (as  in  the  reft  foregoing)  there  is  nothing  to  be  found  by  Calculation, 
but  the  Hour-diltanccs  upon  the  Plain:  And  be  tore  they  can  be  found,  the  Height 
of  the  Pole  or  Stile  above  the  Plain  muft  be  known,  and  that  is  represented  in  the 
Fundamental  Diagram  by  the  Arch  of  the  Meridian  P  K.  Now  from  I  to  Z  is 
28  dee.  28  mm.  equal  to  the  Complement  of  the  Latitude,  and  from  Z  to  K  is 
70  deg.  equal  to  the  Plain's  Rcclination}  whiclftwo  being  added  together,  do  make 
108  deg.  28  min.  for  the  Height  of  the  Pole  above  the  Plain,  which  fliouJd  be  the 
Height  of  the  Stile  i,  but  that  cannot  be  the  true  Height  of  the  I  ole  above  the  Plain, 
for  that  can  never  exceed  90  deg.  But  this  Plain  falling  between  the  Equmoftial 
and  the  Horizon,  muft  needs  have  io  much  lefs  Altitude  than  00  deg.  as  the  Re* 
clination  is  more  than  the  Latitude:  Therefore  if  you  add  38  deg.  28  min.  1  Z,to 
ZK,  the  Summ  will  be  108  deg-  38mm.  as  before :  whofe  Comulcmenttoio 
dee  is  7 1  dee.  22  min  and  that  is  the  true  Height  of  the  1  ole  (or  Stile)  above  the 
Plain.-* -Or,  n  you  add  Z  M  (the  Latitude)  51  deg.  32  min.  to  Z  <r,  the  Comple¬ 
ment  of  the  Plain  s  Rcdination  20  deg.  the  Summ  of  them  will  be  71  dcS’ 3?{™J* 
for  the  Height  of  the  Pole  (or  Stile)  above  the  Plain  alfo  :  And  now  the  Height  of 
the  Stile  being  by  this  means  attained,  the  Hour-diftanccs  upon  the  Plain  may  be 
calculated  by  the  common  Analogie : 

As  the  Radius,  90  deg.  I25S222 

Is  to  the  Sine  of  the  Stile’s  Height,  71  deg- 32  min-  Ale, 

So  is  the  Tangent  of  1 5  deg. 

To  the  Tangent  of  1 4  deg.  i<5min.  forthcDiftancc  of  1 1  and  1  a  clock.  ^9.40509 
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And  To  rc|)catiiig  this  Work  for  all  the  hours,  you  (hall  have  Inch 

^Jftinccs  as  arc  expreffed  in  the  third  Column  of  the  l  able. 

The  Stile  muft  be  crofted  Perpendicularly  upon  the  Hour-Line  of  12 
/  J fi„  all  the  otVcr  direft  North  or  South  Reclining  and  Inclining  Dials,) 
m  iking  ail  Angle  therewith  equal  to  the  Height  of  the  I  ole  above  the 

plain •  which  in  this  Example  is  71  deg.  3?  m#in*  , 

The  Geometrical  Conftriuftion  of  this  Dial  is  no  more  than  to  make 
a  common  Horizontal  Dial  for  the  Latitude  of  71  deg.  32  mm.  And 
luch  a  Dial  you  have  in  Figure  XIV.  ..  .  n.  , 

And  in  making  of  this  Dial  yon  have  made  a  South  Inclining  Dial 
,lfo  bv  drawing  the  Hour- Lines  through  the  Centre,  changing  their 
Names  and  leaving  out  fuch  as  the  Sun  cannot  flnnc  upon. 
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CHAP.  XIII. 


Of  South  Declining  Reclining  flams ,  how  to  find  the  federal  fjquifttes  to  theirs 
1  belonging ,  mid  the  Hour-Dijlancei  proper  to  each  T lain. 

AS  there  were  three  Varieties  of  divea  South  Reclining  Plains,  fo  many  alfo  are  there  of 
C outh  Rcc linings  which  do  Decline  alfo:  For  to  any  Declination,  the  Plain  may  be 
made  fo  to  recline  that  ( i .)  it  may  pals  through  the  Pole  of  the  W o  rid  i  or  ( 2. ) . ft  may  recline 
fo  that  it  Ilia II  fall  between  the  Pole  and  the  Zenith  i  or  (3.)  it  may  iccline.fo,  that  it  fliall 

pals  between  the  Pole  and  the  Horizon.  1 

I.  The  Firtt  Variety  of  a  South  Plain,  Declining  Faftward  30  deg.  and  Redlihing  from  the 
Zenith  34  deg.  3 7.  min .  :  -  • 

This  Plain  in  the  F.  Diagram,  is  reprefented  by  the  Circle  C  P  D,- whofe  Pole  is  at  q  •>  it 
paffeth  dircaly  through P  the  Pole  of  the  Worlds  and  therefore  hath  no  Elevation  about  it-, 
wherefore  the  Hour- Lines  will  be  all  parallel  to  011c  another:  But  before  you  can  .draw 
them,  two  things  muft  be  found.  . 

r.  The  Diftancc  of  the  Meridian  from  the  Horizon  P  B. 

2.  The  Plain’s  Difference  of  Longitude  Z  P  CL. 

All  which  may  be  found  by  the  F.  Diagram  but 
that  comes  now  to  be  fo  incumbrcd  with  Lines  and 
letters,  that  there  can  conveniently  be  no  more  in- 
ferred  -,  wherefore  for  thelc  fix  Varieties  of  South  and 
North  Declining  Reclining  Plains,  I  will  infertin  their 
due  places  fix  particular  Schemes,  wherein  fliall  be 
defer  ibed  fuch  Circles  of  the  Sphere,  as  fliall  represent 
fuch  Triangles  as  arc  ncceffary  f6r  the  finding  Out  of 
thcfcvcral  Requijites  belonging  to  each  Dial  Plain. 

b  this  Diagram,  and  fo  in  all  the  other  five  which 
follow,  the  Primitive  Circle,  W  N  FS,  rcprclcnts 
the  Horizon  of  London ,  whole  Cat,,  is  51  deg,  32  min. 

N  Z  S  the  Meridian,  YV  Ai  F  the  Fquinoftial,  W  F 

the  Prime  Vertical,  P  the  Pole  of  the II\rU,  Z  the  “  Dr.  .  . 

Zenith:  And  in  this  Scheme  the  Circle  A  P  B  reprefents  the  Declining  Reclining  Plain, 
palling  through  P  the  Pole  of  the  World,  Qi the  Pole  of  the  Plain,  and  P  Q_R,  the  Arch  of 
a  great  Circle^  palling  through  both  the  Poles,  CGD,  a  Line  cutting  the  Declining  Re¬ 
clining  Plain  at  right  Angles  in  G  •,  by  the  lutcrfcftion  of  thole  Circles  of  the  Sphere,  there 
itconliituted  a  right  Angled  Spherical  Triangle  Z  G  P,  right  Angled  at  G-,  by  the  fokitiom 
whereof,  the  two  forcnientioned  Rcquilites  may  be  found. 

I.  J‘,\'V)i:-/j'iniu’trical  Calculation. 

In  the  Triangle  P  G  Z,  is  given  fiA  The  iidc  G  Z  3  4  H .  32  m.  the  Plain’s  Redinatfon, 
(2 )  Z  P,  38  d.  28  m.  the  Complement  of  the  Latitude.  (3.)  1  he  Angle  G  Z  P  30  d.  the 
Plain’s  Declination,  to  find  G  P.  » 

As  the  Radices,  Sine  93.  Z  G  P  _  10.00600 

Is  to  the  Sine  of  P  Z.  the  Co-Latitude  38  elcg.  28  min.  9-7 9383 

So  is  the  Sine  of  PZ  G,  tnc  Declination  30  deg.  *  _?^Po97 

To  the  Sine  of  P  6  18  deg.  7111111.  .  ’  ^9.49280 

Whofe  Comiil.  71  d.  S3  cm  is  equal  to  P 13,  the  Dill  of  the  Meridian  trom  the  Horizon. 

Tut  '  2.  For 
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- ~ - 7  ni  of  Lonpitudf  Z  P  Q.  An  Arch  of  a  great  Circle  being  drawn 

2.  For  the  p^u Infr  Worm  and  Qche  Pole  of  the  Plain  v  conftitutcs  the  Oblique  A 
throughP  the  Polcof  the  W  5  pgj  ,  Difference  of  Longitude,  and  may  be  found  by 

S&VlS&fW  S8&-  W*r^i— .<«*«  *  « 

Z  p)  j8  i-gT™,  i(k  Cj  LuituJc 

&.»*. »-  mg 

WM,  £$'  £s>  1 » «i5  Sy  i rsi8i"  «j’  z.  *■  »•< 

II.  By  Spherical  Prnjdlm. 

The  Diftinceof  the  Meridian  from  the  Horizon  is  icprcfcnted  in  the  Scheme  by  the  Arch 
of  the  Plain  A  P  B,  and  L^hc^lain,  toP,  the  Pole  of  the  World,  and  it  will  cut 

thePrimitivc  Qrclc  near  O,  at  7i  deg.  53  min.  difta.it  from  B,  and  that  is  the  Dsjlanceoi  the 

MeriSan ifrom  the :  Horton.  reorefenred  in  the  Scheme  by  the  Angle QPZ, and 

The  Plain’s  Df/e^eA{  fa  d  from  P^  the  Pole  of  the  World,  to  Qrhc  Pole  of  die  Plain, 
wufwtth^Priin^V^OrcleM  R 14  deg.  19  min.  from  S,  and  tfiit  is  the  Plain’s  Difference 

of  Longitude.  jjj  ^  Oeometrkal  Protraflion  of  this  Dial. 

_  , .  ,cA7B  reorefenting  the  Horizontal  Line  of  the  Plain ,  then 

FiV  l'r  Pr*W  *bl If  fi(.n«hvnn  would  have^thc  Stile  to  be,  anfwcrable  to  the  bigncls  of  vour 

feiS't  »S,.;  s  t  * » c,  ,„u  ,,,  id 

A  C  Efrom _  thr  pia;n»s  Difference  of  Longitude,  and  fet  it  fromC  to  D. 
a.  Take  14  deg-  JP  . .  p  G  pcrpcndiCular  to  the  Subftile  Z  E,  and  another 


*»  r  7  r*  n  it  will  cut  the  l  angent  June  r  m  »  «,  iiiiuugu  wmui  punn 

4.  Lay  a  Ruler  Subftile  Z  E,  tor  the  Hour-Line  of  « 2. 

draw  the  Line  1 £  ^  ADBinto  1 2  equal  parts,  at  the  points  *  *  *,6c.  beginning  at D. 

5.  Divide  the  Semicircle  AU  the  marks  *  *  *,  be.  and  it  will  cut  the  Line 

FC  io.  »,  1*.  1  j  1  i  through  which  points  draw  Line,  parallel  to  the 

Subfile  ZEj  foisyour  D*^fin,fcdV  pin  or  Wyr,  of  thc  juft  length  of  the  Line  C  Z,  as 
As  for  the  Stile,  *j  Plain  upon  aay  part  of  thc  Subftile,  whoi'c  point  will  give  the 

K  L.  fet  P«Pfnd.ealar  to  the  Pkm  upon  an^  p  breadth  with  the  LincZC, 

Requifuc*  muft  be  found,  w*  f  Thc  m  of  thc  Mend.  from  thc  Horizon  0  B 

c  x  The  height  of  the  Pole,  (  or  Stile  above  thc 

/\'\  P1  ^Thc^DeflexionjOf  Subfile’s  Dift.  from  thc  Mcrid. 

/  \  \  Aft  4.  The  Plain’s  Difference  of  Longitude  OPR- 

/  \  ‘  v  In  this  Scheme,  the  Circle  A  H  B  reprefents  thc  Do; 

/  I \  dining  Reclining  Plain,  (Lthc  Pole  thereof  •  and 

T- _ ^  _ 1  w  Q_R5  the  Arch  of  a  great  Circle  palling  through 1  the 

E\V  \  y\  Pole  of  the  World,  and  CL  the  Pole  of  the  Plain* 

\  •  /  whofePolc  is  at  a\  and  by  the  Inter feft ion  of  theicUr- 

- J  clcs.  and  thol'c  of  thc  Sphere,  there  arc  conftitutcd  lc- 

A\  \<l  /  vcral  Spherical  Triangles,  whereby  the  four  foremen- 

\  :  y  tioned  Requifites  may  be  found. 

I.  By  ‘Trigonometrical  Calculation. 

N  The  firft  is  the  right  Angled  A,  Z  H  O,  right  An¬ 

gled  «  H,  in  which  there  is  given.  ( i  )  the  Angle  H  Z  O,  die  Plain’s  Decimation  t  cj. 
(a)  thc  fide  H  Z,  the  Plain’s  Redinauon  ao  deg.  to  find  thc  fide  H  O. 
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As  the  RaMuf  7.  C  <p  deg.  .  ’  _  -----  °°°- 

1  rh"  Sine  of  Z  H,  20  deg.  thc  Rcclinntion,  * - -  C/^340) 

^Soisdic  Tangent  of  C  S,  3o deg.  the  Declination,  - ■  -  m.9  7^*44 

To  the  Tangent  of  H  O,  1 1  deg.  lomin.  -  W-WW 

Whole  Complement  78  dcB.  50  min.  isO  15,  the  didance  of  thc  Meridian  from 

‘'l^th^ame  Triangle  HZO,  you  have  given,  fij  the  Angle  HZ.  O  3°  deg. 

.kDcditSont  ( -)  the  fide  1  i  O,  ..deg.  rami,.,  to  hnd  the  fnle  Z  0- 

A,  the  Sine  ofllZO,  thc  Declination  30  deg.  -  ~  Jipll 

Isto  thc  Sine  of  the  lido  UO;  11  deg.  10  min.  -  ’  “  9-1»70^ 

So  is  thc  Sine  otZHO  90  deg. 

wTkilwfcci.  ,"u  .l.ctc  rcimr...  P  O,  =  -.I'T.  4' 

may  be ’made  of  both  the  Triangles  together,  to  find  P  R :  1  or, 

A$  the  Sine  of  thc  H\  potenuje  Z  O,  Co- Ar.  -  *  *  — 

is  to  thc  Sine  of  the  Perpendicular  Z  H,  20  deg. 

So  is  the  Sine  of  the  P  O,  « 5  deg  mm.  — _  WM 

To  the  Sine  of  thc  Perpendicular  P  R,  13  deg-  49  nun.  pl?i?7^^ 

wlich  13  deg  49  min.  L  P  IV,  the  Height  of  thcPole,  or  Side  abtwe  t  e  P  ann 

Again,  In  thc  fame  Triangle  l>  R  O,  'there  w  now  g|ven,  (i)  the  Ude  I  R, 
ndeg.  49  min.  (a)  and  P  O,  15  deg.  41  mm.  to  hnd  thcltdeO  R. 

I  As  the  Co-Sine  of  J'  R,  76  .dog  1 1  min. - -  _2;5LZii 

SoiuL'avSiiwofV'^’y^^^min.  — -  ~ 

wKS ^^^".hediftanec  of  thc  Deflexion,  or  Subftile 

twin  thc  Meridian.  r ,  ,  . 

1  ifftv  In  thc  fame  Triangle  P  R  O,  there  arc  all  the  three  fides  given,  and  thc 
righf Angle  at  RjtoVimUiw^ngle  0 1’  R,  thc  Plaiirt  Di««ence  of  Longitude. 

Asthc  Sine  of  the  fide  PO,  Mclcg.  41  min.  the  Stile’s  Height, _ . 

Is  to  the  Sine  of  the  Angle  P  R  O,  90  deg.  ~  _ _ I0  j  j  c<5o 

50  is  the  Sine  of  thc  fide  R  0, 7  3°  min-  .  _  068281 

To  the  Sine  of  the  Angle  O  P  R,  ^8  den.  52  min.  9- 

Which  is  the  Plain’s  Difference  of  Longitude. 

Thc  next  thing  you  arc  to  leek,  is  the  Hour-Diftanccs  upon  dicllaim _ 

I  Latitude  51  ?2 

...  o  1  ’  Declination  4  '  v -1 

The  Plain’s  Difference  of  - Longitude  being  »  uch.  ;  ucciniation  .  so  c. 
52  min.  which  is  but  one  hour,  and  13  deg.  ft  mm.  ot  j  ^  mct.  &  nor.  78  50 
the  hquinoflial  overt  wherefore,  the  lTamdec  uungHt/-  |  Stl.Ute.glK  4 9 

wrrf,  the  Stile  mud  (land  between  thc  Hours  of  ,o  and  |  ^  ,J_;2 

in  the  Forenoon :  There  tore  prepare  a  Table,  aiulwtitc  TrueH. 

down  thc  Hours  that  thc  Plain  is  capable  to  teceivc  *,  na  from  AialDi-  DiHan- 
lv,  from  5  in  the  Morning,  till  4  in  the  Atternoon,  and  Nf,on.-  itjnors  Jcj. 
Between  the  Hours  of  10  and  1 1 ,  where  the  Subftile  muft  Dc  m>.  l>c.  Mi. 

Band,  write  the  word  Subftile,  and  under  it  wntc  i3  teg.  57  g  2? 

51  min.  which  lubtradl  from  15  deg.  the  rcmaimlcr  will  7  5  4u  8  14  <1 

be  idee.  8  min.  which  write  over  Subltile.  i  lien  to  g  4  ?i  a  8  12 

thefe  two  Numbers,  by  thc  continual  addition  ot  1 5  deg.  9  4  ■<;  8  *  57 

(one  Equinoctial  Hour’s-diftaiice)  you  ftiall  produce  Iul  1  1  ,1C2  Sub.  gi|Ct 

Numbers  as  arc  letdown  in  the  lccond  Column  ot  tnc  1  a-  ,,  ,  M  $2  3  22 

blc.  And  now  to  find  the  true  Hour-diftanccs  upon  tlic  I2  .3  52  74^ 

Plain,  make  ule  of  the  accuftomcd  Analogy.  1  j  >  44  s*  *J  55 


1  Declination 
1  declination 


Tii It.  Mcir."&  Hor. 

78 ’"50 

Stile’s  Height 

14  49 

Dellcxion 

7  4° 

Differ,  f 

f  Longit.  _ 

28  52 

Hours 

tquino- 

true  H. 

from 

tftial  Di- 

Diflan- 

Nfon.‘ 

Itanccs 

ccs. 

Dc.  Mi. 

Dc.  Mi. 

S  7 

7:i  8  j 

44  4 

61  8 

23  2S 

7  S 

4’  8 

14  S7 

8  4 

31  8 

8  12 

9  4 

1 6  8 

4  57 

1  :>  2 

1  8 

0  i5 

Hie 

Sub- 

Bile. 

1 1  1 

14  52 

4  22 

1  2 

23  52 

7  41- 

1  1 1 

44  52 

12  55 

2  t 

s8  52 

21  44 

4  9 

73  S2 

39  42 

4  8 

88  52 

85  16 

As 

T  t  t  t  2 


As  the  Radim  90  deg.  - — 

Is  to  the  Sine  of  the  Stile’s  Height  13  deg.  49  mm.  , 

So  is  the  Tangent  of  76  d.  8  m.  the  Equinoftial  Ddt.  of  5  or  7  a  Clock, 
To  the  Tangent  of  44  deg.  3  min.  the  true  pittance  ot  the  Hours  7 
of  5  or  7  upon  the  Plain  from  the  Subltilc.  S 


io.ocooo 

9.37806 

10.60755 

9.98561 


A(1J  ri.1K  wnrWncr  for  every  Hour,  you  fluff  produce  fuch  numbers  as  arc  in  the 
tl^S&l.wi^  tjie  Meridian,  Subltile,  Stile,  or  Deflexi. 
on,  being  let, upon  your  Plain,  your  Dial  is  finilhed. 


II.  By  Spherical  Projection. 


I.  For  O  B,  a  Ruler  laid  from  CLto  O,  will  cut  the  Primitive  Circle  at  13  7  deg 
50  min.  from  IS,  and  that  it  the  dirtancc  of  the  Meridian  from  the  Horizon. 

5  a.  For  1'  R,  Vou  mult  firft  find  the  Pole  ol  the  great  Circle  1  R  CL  which  will 
be  at  a,  a  Ruler  laid  from  a,  to  P  and  R,  will  cut  the  Primitive  Circ  e  in  two 
points,  the  diffancc  between  which  will  be  13  deg.  49  mm.  for  P  R  the  Stiles 

HCl8ForO  R,  A  Ruler  laid  from  a  to  O  and  R,  will  cut  the  Primitive  Circle 
in  two  points,  the  diltance  between  which  will  tve  found  tobc  7dcg.30  min.  for  O  R, 
the  Dotation,  or  Subfile's  Diltancc  trom  the  Meridian. 

4.  For  O  P  R,  A  Ruler  laid  from  P  to  L,  where  the  great  Circle  P  RQcrofe 
the  Equiuo&ial,  will  cut  the  Primitive  Circle  at  18  deg.  5201111.  from  N,  for  the 

Angle  OPR,  the  Plain’s  Difference  of  Longitude.  .  . 

I  Forthc  Hour  Diftanecs  upon  the  Plain,  a  Ruler  laid  upon  r,  which  is  the 
Pole  of  this  Plain  CMD,  in  the  Fundamental  Diagram,  the  lnte  t  fe£t  ions  of  theft- 
vcral  Hour  Circles  in  that  Diagram  with  the  Plain,  will  give  the  true  Hour  Di-  . 
fiances  upon  the  Plaint  and  will  be  found  fuch,  (either  from  the  Meridian  of  the  » 
Place,  or  the  Meridian  of  the  Plain, )  as  in  the  foregoing  Table  ale  exhibited. 


111.  The  Geomtlrial  PntrtSm  of  this  V>id. 


1,V.  XVI.  1.  Draw  a  right  Line  A  C  B,  and  upon  it  affiime  C  for  the  Centre  of  the  Dial, 
and  thereon  with  60  deg.  of  the  Chords,  defer  ibe  the  Semicircle  A  F  B  and  (bccaufe 
the  Plain  declines  Majhrard,)  take  78  deg.  5°  min.  the  diffanceof  the  Mend  inn  from 
the  Horizon,  from  your  Seale  of  Chords,  and  fet  them  from  A  to  E,  and  draw  the 
Line  C  E  for  the  Hour-Line  of  1 2 :  Alio  rake  7  deg. .  30  min.  of  your  Chords,  and 
fet  them  from  E  to  D,  and  draw  the  pricked  Line  C  D  for  the  Subftile.  Again,  take 
13  deg.  49  min.  the  Stile’s  Height  from  your  Scale  of  Chords,  and  fet  them 
(  either  way )  from  D,  as  to  F,  and  draw  the  Line  CP  for  the  Stile  o t  Ax*  of  your 
Dial  And  laftly ,  Upon  the  Semicircle  A  F  B,  fet  off  al  the  Hour-diffanccs  from 
D  the  Subftile.  as  you  find  them  in  the  foregoing  Table  *  fo  Lines  being  drawn 
‘  from  C  the  Centre,  through  thofc  points,  fliall  be  the  true  Hours  proper  for  the 
declining  Plain,  and  fo  is  your  Dial  finilhed,  as  m  Figure  XVI. 


III.  T  he  Third  Variety  Jhall  he  of  a  South  Plain,  declining  Eaffward  30  deg. 
and  Reclining  5  5  deg. 


Such  a  Plain  is  reprefented  in  th®  Fundamental  Diagram,  by  th£  Circle  C  R  , 
which  paffeth  between  the  Pole  and  the  Horizon,  whole  Pole  isat  s,  ami  bef  ore  me 
Hour- Lines  can  he  drawn,  thefe  four  Requisites  muff  be  obtained, 

1  The  Diffancc  of  the  Meridian  and  Horizon  OB- 

2.  The  Height  of  the  Pole  or  Stile  above  the  Plain  P  R. 

3.  The  Diffancc  of  the  Subffilc,  and  Meridian  R  O. 

4.  1  lie  Plain’s  Difference  of  Longitude  R  P  O. 


In 


Arithmetical  D 1 4  L  L  l  H,G.  7 

Part  1.  _ _ _ _  — — - - - — - 

""  T!7c(-henu\  the  Circle  A  F  R  O  B 

Vents  the  Declining  Reclining  Phim,  — 1— — 

rrptdints,  -  R  P  Q  an  Arch  of  a  \ 

^■'r  Circle  pafliug’ through  P  the  Pole  of  /  .  \ 

6ica,u  UbT-ind  d  the  Pole  of  the  Main,  /  r'j* ~y? 

thf  'frPoicisati^owbythelntetfcaionJ  /  JK  p  /A 

"mw-I  Circle,  with  the  other  great  Circles  /  /  \ 

°[tu’  C  arc  conftituted  Icveral  Spbtri-  — / - 4  - Jg 

°ft|ic  Sp ha  >  “  ih(.  fo)ution  0f  which,  the  l\7  ~A 

fSmeutiJned  Unit's  may  fee  found. 

]  By  Trigonometrical  Calculation.  Av  JE  6\\  y 

„E  vjjv 

SfSSSvi’sS*  Ha,  fo:  s 

c  7r  _ _  - _ —  — - -  t.oooooo 

Vhto  dlc^incVf  F  z!  the  Rcclination  5  5  deg.  -  '  076144 

Ac  Talent  of  FZO,  the  Declination  3odeg_  ~ 

wliSeSA’v  ”i".  i.  ■"=  **  O  B,  .1..  *  0. 

"i§ 

To  the  Sine  of  the  ^litPouVoftS  p  +  d  g  ^  min.  the  remainder  will  be 
Take  N  O,  3  <  deg-  4'  mm.  out  ot  ini,  )■  ucB  s 

,odcg.  >8  min’  tori  v-  ,  Pcrpcndicu|a„  of  the  Triangles  R  O  P, 

Jld  O  Boeing  mopo£na(  yol.  may  deal  with  both  the  Triangles  together, 

for  the  finding  of  RP:  P°rJ  .  A  _ , 

AstheSincofthcWyfoiMi'/r  BO,  ^  dc®'d*|^g  rain"  - -  “o^ois 

UtotheSineofthe /dyfftmiiftP  1  (5odc|'.  — -  -  9-2H5S 

SoisthcSiucofthcPerpendicularNBfcdeg  -  jeafo 

Tothc  SincoftncPcr«nd,c,  to ,  {5^^  or  Stile  above  the  Plain. 

T  r  'nHcR P  S  you  havS'en,  (■ ) R P,  .9 deg.  at  min  the Dirtance 
oftiic  Subftik  froin  the  Mcri’dutn  •,  (»)^0,  00  deg.  18  mm.jofind  R.  O. 

As  the  Co-Sine  of  R  P,  7°  deg.  35  mm.  _  _  ioV~ 

JISSSSSrJH®?!?.*  — 

“S-.  Tiiatici.B-F  o, 

Angle  at  ft.,  by  which  you  may  find  the  Angle  R 1  >  equa  ^ 

Difference  of  Longitude  .  For,  _ _ _  o- 5401 5 

As  the  Sine  of  P  O,  10  deg  18  min.  ~ "  _ _  \o 

h to  Btdtm,  the  Angle '  O  R  P>  ^dcg.  - - -  1907163 

So  is  the  Sine  of  the  fide  R  O,  6  deg.  1  mm-  7  _  <,.48138 

XI- 
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^^ch*JS^Wzp"d38j4"»8min.?heCo-U(;iude  ->7Mi 

foii?hTsinefflf^Gd“^«,^ion^‘lc?’in'in'  'V^'T. 

II.  By  Spherical  Projection. 

The  Dift.nce  of  the  Meridian  from  the  Horizon  is  reprefemed  in  the  Scheme  by  the  Arch 
of  the  Plain  A  P B,  and  top,  the  Pole  of  the  World,  and  It  will  cut 

thePrimWve Chde near  O, «  7*  d‘B’  53 m!n’  diftam from B' anJ  that  ,s t''cDi/,‘"'"0,'tllc 
MeridianJromtheHori?pn,  reorefented  in  the  Scheme  by  the  Angle  QPZ,  and 

The  Plain’s  Vtf Irene eofLi »£ j* *  ^  pP  h  p  le  of  tiie  World,  to  (Jthe  Pole  of  the  Plain, 

willwt  th^PWmhive^Circl^atR.  14  deB-  19  min.  fromS,  and  Aar  is  the  Plain’s  Difference 
of  Longitude.  jjj  Q(0metrkal  frotraftion  of  this  Dial. 

~  T  *  „*  as  A  Z  B  reprefenting  the  Horizontal  Line  of  the  Plain  •,  then 

FiV  *rP“W  a  f^hCa?  lrPnflth  vou  would  haveP the  Stile  to  be,  anfwcrable  to  the  bignefs  of  your 
tv8‘  confidcring  of  what  length i  yo  .  Compaffcs,  and  fetting  one  foot  m  Z,  with  the 

*V*  Plain  vfuppofc  ZD,  t^c  that  di^ncc  in^^rv^o  P  j  0f  a  Scale  of  Chords )  fctyi  deg. 

£  m^  Horizon,  ^rom  A  to  C,  and  draw  III 

A  C  Efrpm the  Subtle.  Difference  of  Longitude,  and  fet  it  fromC  to  D. 

»!  Through  Ac  pomtcl'draw  a  LineFG,  Perpendicular  to  the  Subftile  Z  E,  and  another 

Line  H  I,  at  any  £j!* OS'  £  D*U;f^l  cut' the  Tangent  Line  FG.  in  11,  through  which  point 

4.  Lay  a  Ruler  from  Z  to  u,  it  wm  c  e  ^  Hour-Line  of  1 2. 

draw  the  Line  ii,  ia.5P*]u  £  DB  inton  equal  parts,  at  the  points  *  *  beginning  atD, 

5.  Divide  the  Scmic lrclc  AD d  into  n  cqu  ^  ^  ^  and  ic  wiU  cuc  chcLinc 

f  g  feS?SS.T&  io>  4  '■ ' ' ' thr0U8h  whid’ poi  • ts  diaw  Lincs  para,lcl  10  tk 

S*3  f«  Pe^l±' :te a BOSSES  orIron,  of  the  fame  breadth  Ah  the  Line  Z  C, 
Shh- S  win  foew  the  hour  by  the  (hadow  of  the  tide  thereof. 

Requifitct  muff  be  found,  vi\.  j  Thc  of  thc  ^cr,*a.  from  the  Horizon  0  B. 

a.  The  Height  of  the  Pole,  (  or  Stile  above  the 

/\\  ^ 2?  TheDeflexion,or  Subfile’s  Dift.  from  thc  Merid. 

/  \\  4\B  4.  The  Plain's  Difference  of  Longitude  OPR. 

/  \  v  *n  this  Scheme,  the  CircJe  A  H IB  reprefents  cheDcj 

I  \  dining  Reclining  Plain,  CL  thc  Pole  thereof :  and  l 

•p  -  x _ 1  w  Q_R,  the  Arch  of  a  great  Circle  paging  through  P  the 

E  VV  X  X**^\ Pole  of  t,ic  World,  and  CL,  the  Pole  of  the  Plain, 
\  /  w hofe  Pole  is  at  a  •,  and  by  the  Inter fc£l ion  of  thefe  Ur* 

'/jJX^  /  clcs,  and  thofc  of  the  Sphere,  there  arc  conftituted  ic- 

A\T  JE  \o  /  veral  Spherical  Triangles,  whereby  the  four  foremen* 

\  i \  /  tioned  Rcquifices  may  be  found. 

Xw.  ^Xr%  I.  By 'Trigonometrical  Calculation. 

N  The  firft  is  the  right  Angled  a,  Z  H  O,  right  An- 

•led  *  H,  in  which  there  is  given  / .  )  the  Angie  H  Z  O,  the :  Plam’s  Declination  3°  <"g 
(a)  thc  fide  H  Z,  the  Plain’s  Rcchnation  ao  deg.  to  find  thc  fide  H  O. 
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'  As  the  Radius  Z  C  9 o  deg.  . -  ’  12^.  OOCL 

I,  tothc  Sine  of  Z  H,  ao  deg.  the  Rcchnation,  .  —  -  SM  34°  J 

S,So  is  thc  Tangent  of  G  S,  30  deg.  thc  Declination,  -  -  _97A*44 

To  the  Tangent  of  HO,  11  deg.  10  min.  * — —  -  ^J^9U9 

Whole  Complement  78  deg.  50  min.  is  O  B,  thc  diftanecofthe  Meridian  from 

^Ii^dic^famc  Triangle  HZ  O,  you  have  given,  ( ij  the  Angle  HZ  O  30  deg. 
thc  Declination  •,  (l)  tlic  fide  H  O,  1 1  deg.  1  o  min.  to  hnd  the  lide  Z  y. 

As  the  Sine  of  H  Z  O,  thc  Declination  30  deg.  * - * - _9^9% 7 

U  to  the  Sine  of  thc  lidc  HO;  udeg.  lomin.  - •  -  9-^705 

So  is  thc  Sine  ofZ  HO  90  deg.  -  —f<srz 

T  ,  the  Sine  of  Z  O,  22  deg.  37  min.  - - -  - -  9.50000 

Which  taken  out  of  Z  P,  38  deg.  28  min.  there  remains  P  O,  1 5  deg.  41  min. 

And  now  wc  have  another  vertical  and  oppofite  right  Angled  Spherical  Triangle* 
0  K  P  the  Sines  of  whofe  Hyptenufes  and  Perpendiculars,  arc  proportional,  ufc 
may  be  made  of  both  thc  Triangles  together,  to  find  P  R :  For , 

As  the  Sine  of  thc  Hypotenufe  Z  O, '  Co-Ar.  - -  _014I200 

Is  to  thc  Sine  of  the  Perpendicular  Z  H,  20  deg.  —  .  9W gi 

So  is  the  Sine  of  thc  Hypotenufe  P  O,  15  deg.  41  min.  _9j43JM 

To  the  Sine  of  thc  Perpendicular  P  R,  13  dcg.;  49  min.  —  \\  ^  m?i?779J 

Which  13  deg.  49  min.  is  P  R,  thc  Height  of thcPolc,  or  Stile  above  the  Plain. 

Again,  In  thc  fame  Triangle- P  R  O,  .there  is  now  giver 1(1)  the  fide  P  R, 
13  deg.  49mm.  (2!)  and  P  O,  iy  deg.  41  min.  to  find  the  fide  O  R. 

^  As  thc  Co-Sine  of  PR,  76^.  11  min.  - -  _9i9§2H 

Ml 

from  the  Meridian.  .  , 

Ladly  In  thc  fame  Triangle  P  R  O,  there  arc  all  the  three  Tides  given,  and  thc 
right  Auglcat  R,  to  find  the  AnglcOPK,  thc  Plain’s  D.ffcrcncc  of  Longnudc. 

As  the  Sine  of  the  fide  PO,  15  deg.  41  min.  thc  Stile’s  Height, _  _9:A3i£° 

Is  to  the  Sine  of  the  Angle  PRO,  90  deg.  - -  ’  ’  ^ 

So  is  thc  Sine  of  the  lidc  R  0, 7  deg.  30  nnri.  •- — 

To  thc  Sine  of  thc  Angle  OPR,  ^8  deg.  51  min.  9*  3 

Which  is  thc  Plain’s  Difference  of  Longitude. 

Thc  next  thing  you  arc  to  fcck,  is  thc  Houf  Pittances  upon  the  Plain.  _ 

Latitude  St  32 

_  .11-  „Q  A" rr  Declination  30  co 

The  Plain’s  Dificrencc  of -Longitude  being  20  acg.  |\cciination _ 20  os 

52  min.  which  is  but  one  hour,  and  13  deg.  5^  min.  or  irntTMerT  &  Hor.  78  56 

thc  Equinoaial  over;  wherefore,  thc  Plain  declining  hajt-  stile’sHcight  13  49 

ward  thc  Stile  muff  hand  between  the  Hours  of  10  and  11  geflexion  7  3 

in  the  Forenoon :  Therefore  prepare  a  Table,  and  write 

down  thc  Hours  that  thc  Plain  is  capable  to  receive  i  name-  from  aiai  Di-  DiOan- 

•  lv,  from  5  in  thc  Morning,  till  4  in  thc  Afternoon,  and  Nnon.-  a.mccf.  ce^ 

between  thc  Hours  of  10  and  1 1,  where  thc  Subftile  mult  be.  Mi.  De.  Mi. 

Hand,  write  thc  word  Subftile,  and  under  it  write  13  deg.  5  7  f  |  JJ  2\ 

52  min.  which  fubtradb  from  15  deg.  thcTcmaimlcr  will  _  .  ,  8  13  57 

be  1  deg.  8  min.  which  write  over  Subftile.  1  lien  to  g  4  31  8  8  12 

thefe  two  Numbers,  by  the  continual  addition  ot  15  deg.  9  3  ®  ?  57 

(one  F.qu inoilia l  Houi’s-diftance)  youfliall  produce fuch  10  *  ■  » 

Numbers  as  are  lcc  down  in  the  fecond  Column  of  the  1  a-  1 ( ?  „ 
blc.  And  now  to  find  thc  true  Hour-diftanccs  upon  the  I2  23  52  7  3° 

Plain,  make  ufe  of  the  accuftomcd  Analogy.  1  11  4!  52  12 

J  2  10  <8  <2  21  4? 


943 '£8 

IO. 

9.68381 


Eouino- 

TrueH. 

from 

aia 

Di* 

Diftan- 

Nnon.' 

(l.inces. 

CCS. 

- - - 

De. 

Mi. 

De.  Mi, 

5  7 

T-' 

8 

44  3 

6 

61 

8 

23  25 

7  5 

4’ 

8 

13  57 

8  4 

3  * 

8 

8  12 

9  3 

16 

8 

3  57 

10  2 

1 

8 

0  16 

The 

Sub- 

ftile. 

11  1 

'3 

52 

3  2-2 

12 

28 

52 

7  3° 

1  11 

43 

52 

12  $5 

2  10 

58 

52 

21  43 

3  9 

73 

52 

39  32 

4  8 

83 

52 

85  1 6 

As 
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As  the  Radius  deg.-  —  *  lo.°cooo 

JOS&S^ S**4MStt <.«r* a* 

Anri  rhm  working  for  every  Hour,  you  fliall  produce  fucli  numbers  as  arc  in  the 
third  Column  of  the  Table,  which  with  the  Meridian,  Subftilc,  Stile,  or  DeflexL 
on,  being  fct.upon  your  Plain,  your  Dial  is  fimilicd. 

II.  By  Spherical  Projection. 

I.  For  O  B,  .1  Ruler  laid  from  Q_to  O,  will  cut  the  Primitive  Circle  at  B  7  deg 
50  min.  from  13,  and  that  is  the  diftancc  of  the  Meridian  from  the  Horizon. 

5  a.  For  P  R,  Vou  muff  firil  find  the  Pole  of  the  great  Circle  P  R  CL,  which  will 
be  at  u,  a  Ruler  laid  from  a,  to  P  and  R,  will  cut  the  Primitive  Circ  e  in  two 
points,  the  diftancc  between  which  will  be  13  deg.  49  nun.  for  P  R  the  Stiles 

HCJ8For  ORA  Ruler  laid  from Q_toO  and  R,  will  cut  the  Primitive  Circle 
iu  two  points,  t  he  diftance  between  which  will  be  found  to  be  7  deg.  30  mm.  for  O  R, 
the  Deflexion,  or  Subfile's  Diftancc  trom  the  Meridian. 

4.  For  O  P  R,  A  Ruler  laid  from  P  to  L,  where  the  great  Circle  P  RQcroiTcs 
the  Equinoftial,  will  cut  the  Primitive  Circle  at  *8  deg.  5a  min.  from  N,  for  the 

Ancle  OPR,  the  Plain’s  Difference  of  Longitude.  ,  .  ,  .  . 

I  For  the  Hour  Diftanccs  upon  the  Plain,  a  Ruler  laid  upon  r,  which  is  the 
Pole  of  this  Plain  C  M  D,  in  the  Fundamental  Diagram,  the  Incerfe&ionsofthcfe- 
vcral  Hour  Circles  in  that  Diagram  with  the  Plain,  will  give  the  true  Hour  Di-  . 
fiances  upon  the  Plain*,  and  wifi  be  found  fuch,  (either  from  the  Meridian  of  the  * 
Pkee,  or  the  Meridian  of  the  Plain,)  as  in  the  foregoing  Table  ate  exhibited. 

111.  The  Geometrical  Pntra&ion  of  this  Vial 

XVI.  1.  Draw  a  right  Line  A  C  B,  and  upon  it,  afliime  C  for  the  Centre  of  the  Dial, 
and  thereon  with  60  deg.  of  the  Chords,  defenbe  the  Semicircle  A  F  B  and  (becaufe 
the  Plain  declines  PaJlmU)  take  78  dcf.  50  min.  the  diftance  of  the  Meridian  ftom 
the  Horizon,  from  your  Seale  of  Chords,  and  fet  them  from  A  to  E,  and  draw  the 
Line  C  E°for  the  Hour-Line  of  11:  Al/o  take  y  deg  go  min.  of  your  Chords  and 
fet  them  fromE  toD,and  draw  the  pricked  Lmc  C  D  for  the  Subftilc.  Agani,akc 
n  dee.  40  min.  the  Stile’s  Height  from  your  Scale  of  Chords,  and  fet  them 
(  either  way  )  from  D,  as  to  F,  and  draw  the  Line  C  F  for  the  Sale  or  Axu  of  your 
Dial  And  laftly,  Upon  the  Semicircle  A  F  B,  fet  offal  the  Hour-diftanccs  from 
D  the  Subftilc/asyou  find  them  in  the  foregoing  Table  *  fo  Ljnes  bemS  drawn 
‘  from  C  the  Centre,  through  thofc  points,  fhall  be  the  true  Hours  proper  for  the 
declining  Plain,  and  fo  is  your  Dial  finilhed,  as  in  Figure  XV  . 

III.  T  he  Third  Variety  Jhall  he  of  a  South  Plain ,  declining  Eaftward  30  deg. 
and  Reclining  55  deg* 

Such  a  Plain  is  reprefented  in  th»  Fundamental  Diagram,  by  thi  Circle  C  R  D, 
whicli  paflcth  between  the  Pole  and  the  Horizon,  whole  Pole  isat  s,  and  before  the 
Hour-Lines  can  be  drawn,  thefc  four  Rcquifitcs  muft  be  obtained. 

1.  The  Diftance  of  the  Meridian  and  Horizon  O  B. 

2.  The  Height  of  the  Pole  or  Stile  above  the  Plain  P  R. 

2.  The  Diftancc  of  the  Subftile,  and  Meridian  R  O. 

4.  1  he  Plain’s  Difference  of  Longitude  R  P  O. 


In 


r"  T  ~  Arithmetical  T)  1 A  LL1H.0. 

Part  t.  _ ___ — - - - - - — 

.  1  to  Scheme,  the  Circle  AF  ROB 

"  frnts  the  Declining  Reclining  Plain,  y — ^ 

rcptcfcnti u  .hereof  R  P  Q  an  Arch  of  a 

Q_clio  c>  g-ng  t|u.ol|gh  P  the  Pole  of  y'\  \  A. 

and  (L  the  Pole  of  the  Plain,  /  A .  ° - AB 

*!;  Polc’is  at  b  know  by  the  Interfcftions  /  As  ■  p  S\ 

"fthefe  Circle,  with  the  other  great  Circles  /  /  \\  \ 

e„hcre,  arc  contoured fcveral  Spben-  —  / — - aS- - Jli 

°  f  «  •,  by  the  folution  of  which,  the  \7  >1 4  ~A 

fouTforementioned  Refit's  may  fee  found-  VnsT  f 

I  By  Trigonometrical  Calculation*  jg  G\’\  J 

h  the  Triangle  ZFO,  right  angled  V  \\/ 

htF  there  is  given,  (i)  the  fide  Z  F,  the 

Ucciination,  55  deg-  (a;  tlie  Angle  Z  P  O,  s 

Iht  Declination  30  deg.  to  find  the  fide  F  O. 

.  ,  7r  _ _  _ _ — .  — - -  I-000000 

Ahto theSirte^of  F  z!  the Rccliriation  5 J  deg.  ■  ~~  ©76144 

So  is  the  Tangent  of  F  Z  Q,  ‘‘^echnation  3°deg_  - 

“*  ^k  O  B,  the  diftance  of  the  sAlt 

aft gzZS&e***-*** rf o  . 

JO  deg.  18  min-  f°tPO-  ,  .  pcrpendicu]ats  of  the  Triangles  RO  P, 

J'N  O  B, "being  PtopmLaf  you  W  d-' with  both  the  Tl1an8(“  ‘0£eth^ 

for  the  finding  of  RP:  Pot’s  .  r  •  _ _ 

As  the  Sine  of  the  Hypottmfe  B  O,  64  deg-  4«  ™“’min  ‘  - - * 

h  to  the  Sine  of  the  HyfMmQ  P  O,  ao  deg-  18  mm. -  __  HI 

So  is  the  Sine  of  the  Perpcndiculat  N  B  (5odcg.  ^ 

TotHc  Sine  of  the  Pcrocndicu  ar  ^  ^  Pole  or  Stile  above  the  Plain. 

Which  .Pdeg.  ajmim  kP,  (i  >  K  P*  «*»  deg.  a5  min.  the  Diftance 

oftiic  Subftikfrdm  the  Mcri’dian  \  (»>#0,  aodeg.  .8  min,  to  find  RO. 

As  the  Co-Sine  of  R  P,  7°  deg.  3  5  nlin-  _  ,  .  i6S~ 

— i.  —  'S 

Difference  of  Longitude  ;  For,  ,  0-54015 

As  the  Sine  of  P  O,  ao  deg.  18  min.  - 1  _ 
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-  “  "  ”  This  17  deg.  38  min.  is  but  1  Hour,  and  2 deg. 

- — - — - - - 38  min.  of  the  Equinoctial  over,  it  denotes  (the 

Latitude,  51  32  Plain  declining  Eajhpard )  that  the  Stile  muftftand 

Declination,  30  .00  between  the  Hours  of  10  and  11,  a  fmall  diftancc 

Reel ination,  55  00  beyond  10:  Wherefore  prepare  your  Table, 

. —  — - ~  and  letdown  all  the  Hours  the  Plain  is  capable  to 

Dirt-  Mcr.  &Hor.  64  41  rcceivc,  as  from  5  in  the  Morning,  till  4  in  the 

Stile’s  Height,  19  2  5  Afternoon  •,  ahd- between  the  Hours  of  10  and  ii, 

Deflexion,  ^  02  Writc  Subfile,  and  under  it,  the  2  deg.  38  min. 

Difference  of  Long.  17  3°  remaining,  which  fubtrad  from  15  deg.  and  the 

- ~~  ‘  remainder  12  tftg.  22  min.  let  over  Subflile,  and 

Hours  Equin.  True  tjlc  continual  addition  of  15  deg.  tothefe  num- 

from  Diftan-  Hour  Di-  bers  above  and  below  the  word  Subflile,  you  Ihall 
Noon.  ccs.  ftanccs.  produce  Inch  numbers  as  thofc  in  the  Second  Co- 

- '  V,  tT~~xA~  lumn  of  this  Table  arc. 

Dc.Mi.  Deg.Mm.  Now- for  the  Hour-diflanccs  upon  the  Plain, 

5  7  87  22  -82  7  1  they  arc  found  by  the  u fu al  Canon, 

7  6  <r  S  22  27  26  I  As  the  Radim  90  deg,  10.00000 

8  4  42  22  16  52  !  To  the  Sine  of  the  Stile’s  Height  ~\ 

a  3  27  22  9  4*!  r  .  iMcg.25mm.  ■  S  7 

.0  ;  21  4 ...  S01uhciang.0t42c.a2m.tqu1.-, 

The  Sub-  (file.  ,  dift.  for  8 and  4  a  clock.  5  _ _ 

11  1  2  38'  o  53  To  the  Tangent  of  16  d.  5a  m.  1 

12  '  17  38  di  2  the  true  dill,  of  thofc  Hours  >  ^9.48173 

1  11  32  38  12  1  *  upon  the  Plain  fr|p  the Subft.  } 

2  10  47  38  20  1  And  (b  for  all  the  reft  of  the  numbers  in  the  • 

3  o  62  38  32  42  -Table;  And  having  found  all  the  Requifites,  you 

4  8'  77  38  56  35  may  by  a  Seale  of  Chords  transfer  them,  and  the 

'  :  1  ''""J  "r  ”  '  Hour-diflanccs  alio  from  this  Table  to  your  Plain. 

II.  By  the  Spherical  Projection. 

1.  ForO  B,  A  Ruler  laid  from  Q*  the  Pole  of  the  Plain,  to  O,  will  cut  the 
Primitive  Circle  at  64  deg.  41  min.  from  B,  and  that  is  the  diftancc  ot  the  Meridian 

^T'  For  PR^A  Ruler  laid  from  b.  the  Pole  of  .  the  great  Circle  R  PQ.,  to  the 
Points  R  and  P  it  will  cut  the  Primitive  Circle  in  two  Points,  diftant  one  from. the 
other  10  dev-  25  min  for  P  R  which  is  the  Height  of  the  Pole  above  the  Plain. 

3.  For  R°0,  A  Ruler  laid  from  CL  to  R  and  O,  will  cut  the  Primitive  Circle  in 

two  Points,  diftant  from  each  other  6  deg.  2  min.  for  R  O,  the  Deflexion,  or  Sub¬ 
file's  Diftancc  from  the  Meridian.  ,  „  n  .  .  .  . ,  c  n  - 

4.  For  the  Angle  R  P  O,  (or  rather  the  Angle  M  P  Q,)  a  Ruler  laid  from  P  to  G, 
where  the  Arch  of  the  great  Circle  K  P  Q  crolfes  the  EquinodHal,  will  cut  the  Pri¬ 
mitive  Circle,  at  17  deg.  38  min.  fromS,  which  is  the. Plain’s  Difference  of  L011- 

For  the  Hour-diflanccs  upon  the  Plain,  A  Ruler  laid  upon  j,  (which  is  the 
Pole  of  this  Plain  CRD  in  the  Fundamental  Diagram,)  to  the  Intcrfc&ions  of  the 
fcvcral  Hour  Circles  with  that  Plain  in  the  Fundamental  Diagram,  will  give  upon 
the  Primitive  Circle  the  true  Hour-diflanccs  upon  the  Plain,  and  will  be  the  fame 
as  in  the  foregoing  T able. 

HI.  'the  Geometrical  Protraction  of  this  Dial. 

Towards  the  bottom  of  the  Plain,  (  bccaufc  the  Centre  mull  be  downwards,  and 
Stile  and  Hour-lines  point  upwards,)  draw  a  right  Line  AC  B,  making  choice  of 
thc'Point  C  for  the  Centre  of  vour  Dial  ^  upon  wh  ich,  with  60  deg.  of  your  Chords, 
deferibe  the  Semicircle  A  D  E  B  :  Then  from  B,  t  he  Haft  end  of  the  Horizontal 
Line,  fet  off  64  deg.  41  min.  the  diftancc  of  the  Meridian  and  Horizon  from  B  to J, 
and  draw  the  LineCI  for  the  Hour  line  of  12-,  then  take  6  deg. '2  min.  and  let 
them  from  I,  Weftv  ard  (  bccaufc  the  Plain  declines  Haft  ward  )  to  E,  and  draw  the 
Line  C  B  for  the  Subfile :  Alfo  take  19  deg.  25  min  and  let  them  from  E,  oh  either 
life,  to  D,  and  draw  C  D  for  the  Stile  of  the  Dial.  And  laftly,  Upon  the  Semi- 
3  3  circle 
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Tjbk’hZ?c  PointSaU  te  dt’e  Hour-lines  proper  to  that  Plum  and  fottyoor 
uS'hnilted,  as  in  Figure  XVII. 


CHAP.  XtV. 

Of  North  Declining  Reclining  Plaint,  how  to  find  theft* 
veral  Requifites  to  them  belonging,  and  the  Hom-Du 
fiances  proper  to  each  Plain. 

mh  Declining  Reeling  Plaint,  the* 

O  diners  declining,  namely ,  three ,  ^«on  0f  the  Meridian  with  the  Ef|ui- 

befitted;  fotlut  the  ri.tmrnayp  Y ^  that  the  Plain  may  pal;  between  the  Zenith 
noaul_°e ftegcduraaiur ^c  nefofthatthe Plain  Ll  pafs  between  the 

££S3$S£Sr MS 

< . Jl  \ 

in  this  fexamplc  comes  to  be  the  r ?  /  7 x  \ 

Ihe  Hour-Circle  of  6  WPE,  mtheFunda- 

total  Diagram,  the  Pole  whereof  is  at  M,  wr-  /  s'  -•/ /\ 

So  that  in  this  Dial,  the  Ho{Jr;^  i  *5  f 

ieSSM!:  V7%04 

tno  Declining  Plaint. 

•  ]  By  trigonometrical  Calculation* 

which  you  may  find  JEG. 

_  _  1  1000000 

As  Radius  90  deg.  ,  ■  l'  77  ^  1^2385^ 

To  the  Tangent  of  MZG60  deg.theDee)ma«on  ^ 

to  is  the  Sine  of  Z  G  32  deg.  1 1  mm.  the  Reclinatton  -  ’ 

To  the  Tangent  MG  ^  deg.  41  min. 

Whofe  Complement  47  deg-  *8  min.  is  the  DHlance  ot  the  Mer.dtaf,  from  the 
Horizon.- 


Ih  For 


CuRSUS  MaTHEMATICUS. 

II.  For  P  R,  the  Height  of  the  Pole  above  the  Phut. 

In  the  Quadrantal  Triangle  P  IE  R. 

As  the  Sine  of  JE  G  42  deg.  42  min.  '  '  -£^!L3l 

To  Radius  JE  R  90  deg. - \  * -  - -  lo'SX0 

So  is  the  Tangent  of  Z  G  32  deg.  1 1  min.  -  - 

To  the  Tangent  of  RP  42  d?g.  5^  min.  - —  —  9-^754 

Which  is  the  Height  of  the  Pole,  or  Stile  above  the  Plain. 

a  and  4.  For  the  other  two  Reyuifites ,  the  Diftance  of  the  Subftile  from  the  Meri¬ 
dian  R  JE  and  the  Pla  in’s  Difference  of  Longitude  Q_P  JE,  or  JE  P  R,  they  arc  ci¬ 
ther  of  them  90  deg.  as;  is  evident  ill  the  Projcdhon. 

And  for  the  Hour- diftances,  they  arc  calcula- 

_ — - — - —  ted  as  the  I  iour-diftanccs  for  an  Horizontal  Dial* 

Latitude  J5  32  wherefore  prepare  a  Table  as  is  here  done,  letting 

Declination  N.  60  00  tjlc  tquino&ial  Diftances  againft  their-  proper 

Reclination  32  11  Hours  i  and  then  by  the  general  Analogy  or 

- - - -  — - Proportion,  fay., 

pift;Mcr.  8eH°r.  47  As  Radius  90^ eg.  -  • —  10.00000 

Sf  .  9?  OO  To  cheSi,!c  of4,d.52m.thc  >  ^ 

Difference  of  Long11-  tPJ»  SoisfhcTangmtof  .5  deg.  ire.  f 
Hours  Equino-  True  To  the  Tangent  of  iod.  20  m.  19.2(5075 

from  ttial  Di-  Hours Di-  por  thc  cwofirft  Hours  from  fix  the  Subftile, 

Noon,  fiances.  ftaqccs.  0f^  and  7  on  cither  fide-,  and  fo  for  all  thc  reft, 

-  ■JT  iw  Ayiiri  as  in  the  Table. 

6  r^6*  MiIq  06’  00  II.  By  Spherical  Projettio/t. 

7  c  15  oo  10  20  I.  For  A  JE,  A  Ruler  laid  from  Q,  thc  Pole 

8  i  20  *  00  21  27  ofthc  Plain  A  GB,  will  cut  thc  Primitive  Circle 

o  a  45  oo  34  J4  at  47  deg.  18  min.  from  A5  and  that  is  the  di- 

,02  60  00  49  4*  ftance  of  the  Meridian  from  the  Horizon. 

,T  I  7T  00  68  3°  2.  For  PR,  A  Ruler  laid  from  Ai,  the  Pole 

\2  00  00  9°  0  of  the  great  Circle  W  P  E,  to  R  z/^will  cut  the 

- — - - - Primitive  Circle  at  42  deg.  52  min.  ftomNi 

and  that  is^hS  r  Va  id  fr  0  rn  °CL  co^  a  a  dT 5e  ^wi  1 1  cut  the  Primitive  Circle 

in  ?wo  Poims^whofe  diflance  will  b^o  deg.  for  thc  Stibftile’s  Diftancc  from  the 

Meridian.  n  _  ^  p  r  rit her  of  them  arc  00  deg.  for  thc  Plain's 

4.  For  the  Angle QP  Z,  or  fcfc eriJcnt  fcom  tte  &hcin<£  that  all  thc  fide,  of 
Difference  Umproul  •  For  it  is •  v  confcqucntJy  all  thc  Angles  right  Andes, 

th C/Fot  rt ftofr-dtacS?  they  may  be  foundry  a/plying  a  Ruler  to ,  the  Pole 
f  5;  Pi^nA  i^R  in  thc  Fundamental  Diagram,  and  to  thc  fcvcral  Intcrfeilionsof 
rt  nour  Cifclf  theiVwithrinTitwlll  cut  L  Primitive  Circle  at  fitch  d, fiances  as 

the  reft  in  order. 

III.  The  Geometrical  Protratt'm  of  this  Dial. 

or  Ah:  »  4  help  of  your  Scale  of  Chords,  fee  upon  rite  Circle  EGAD, 
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Latitudi 

e 

15 

32 

Declination  N. 

60 

00 

Reclination 

31 

11 

Did.  Mcr.  Sc  Hor. 

47 

T8 

Stile’s  Height 

42 

52 

Deflexif 

on 

99 

00 

Difference  of  Longit 

,  90 

00 

Hours 

Equino- 

True 

from 

ftial  Di- 

Hours  Di- 

Noon. 

1  ftances. 

ftanccs. 

beg.  Min- 

Deg.Min.  j 

6 

0  0 

0 

09 

7  5 

15  ,  09 

10 

29 

8  4 

30  00 

21 

27 

9  3 

45  00 

34 

J4 

10  2 

60  00 

4g 

41 

11  1 

75  00 

60 

30 

12 

90  00 

90 

O 
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part  1.  _ _ . _ — - - — : - - - - 

- - — r— — ;  "  ,SlI  find  them  in  thc  Table,  both  ways  fromG-,  through 

1  h h i ch°po i n ts^clra w  Lines  from  C->  andfo  is  your  Dial  finifhed,  as  in  Fig.  XVlil. 

Th'SemJMMy,  Of  a  tfrtb  Pirn,  declining  Weflimd6o  Jcg.  and  miming 
1  from  the  Zenith  1 6  deg. 

rids  Plain  in  the  Pundamcntal  Diagram,  is  reprefen ted^ by  the  Circle  B  X  A, 

1  ’  jr'r|,  between  thc  Zenitli  and  thc  fcquinoOial,  whofe  Pole  is  at  v  ■  But, 

I, ‘this.  Scheme  it  is  reprefemed  by  ,  K  . 

A  O  R  B,  intcrlctbng  the  Meridian  at  O,  . - T  -'-JB 

tawceu  the  Zenitli  and  the  Equmottia),  .X  /\ 

the  Pole  whereof  is  at  Q,  and  O  I  R  is  an  /  /  \ 

of  •>  i>rcat  Circle,  parting  through  P  tile  CL.  cl  p  //  \ 

P,  co  the  World,  and  CL  the  Pole  of  the  pB- . PV/r.  \ 

pm„  and  cuttcth  the  Plain i  at  right  Angles  •  /  //-...  L 

■  R  ’  til"  Pole  of  which  Circle  is  at  F  :  wf- - - - -  ■. 

S A’  circles  by  their  IntcrfcDions  with  f  A„.  VI 

Jc  Circles  of  the  Sphere,  do  conftitutc  fc-  0  IX4/ 

vcral  Spherical  Triangles  whereby  the  Kr-  \  "/O 

IS«  belonging  to  this  Plain  may  be  lound,  \  //*  &  / 

S  Four  things  muff  be  known  before  thc  \/  / 

Hourscan^c ‘ha c  ^1. ^ C Mcrij;a]1  ftom  tlie  S 

Honzon  A(T  Pole  or  Stile  above  the  Plain P  R-  _ 

*•  The  Deflexion,  or  Diftancc  of  the  Subftile  from  the  Meridian  R  O. 

1’  The  Plain’s  Difference  of  Longitude  O  I  R. 

All  which  may  be  found  as  followcth : 

I.  Ay  Trigonometrical  Calculation. 

jrsz-s&vm 

the  Declination  Oo  deg.  to  hnd  the  fide  AO.  _  _  ,o.ooooo 

AstheK<ifc9°  .  _ —  9.44034 

Uto  thc  Sine  ofZ  H,  the  Reclination  16  deg.  _ .  10.23856 

So  isdic  Tangent  of  HZO,  the  Declination  do  defr _ -  ___ 

To  thc  Tangent  of  W  O,  aj  deg  31  mm.  Diftancc  of  the  Meridian  and 
Whofe  Complement  6+  deg.  29  min.  is  A  O,  tnc  u 

Horizon.  _  „  wi,ich  there  is  not  yet  enough  given-,  • 

whctclbrcthc  fide  hS Triangl^H O  Z, mnft  firft  be  found, clys: 

As  the  Sine  of  HZO,  thc  Declination  ft >dcg.  _ "To. 

Soisdie’si^'m  H  O,  thTTch before  founds  deg.  5.™,i_ 

Um-uWsZcjf ^rjddZP,  38  deg.  a8  min.  the  Snmm  will  io 

ZH,  and  RO  P,  being  proporfionaU  fhe.fide 

P  R  may  be  thus  tound.  .  r  *  0.30322 

As  thc  Sine  of  thc  Hyfotenufe  O  Z,  19  d^g-  5°  ™'"'  ' _ .  ^ 

Is  to  tlu-  Sine  of  the  HyfMmft  Ol  68  dcg.18  m  .  - -  _  9-44°3i 

So  is  the  Sine  of  thc  Perpendicular  HZ,  10  aeg.  - ,  ^9.7,163 

To  thc  Sine  of  thc  Perpendicular  P  R,  3°  deg-  59  »  •  p  [c  or  Stile  above  the 
Which  30‘leg.  59  mm.  is  thc  fide  PR,  thc  Meignt  01 

3!  ForO  R:  In  the  two  former  Triangles  s  ^ 

gents  of  their  Perpendiculars  being  proportional,  OR  may  «  lounu, 


V 
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~A^he  Tangent  of  the  Pcrpendicula^ZHTi6  deg.  Co-At~ 

ktolhe  Tangent  of  the Perpendicular  PR,  .3°  deg.  S9mm.  9.77845, 

So  is  °he  Sine  Of  the  Bafe  H  O,  *5 -deg.  3>  »  - - '  .  -^34^ 

Wh°cM4%°^  fr°m 

Fofthe  Angle  OPR,  that  may  be  found  in  the  fame  Triangle  PRO:  Tlws, 

As  the  Sine  of  P  R,  30  deg.  59  min.  '  _ 

1.  —  ss 

5.  For  the  Hour-diftances :  In  this  diftance  is  contained,  itre. 

Latitude  5}  32 

Declination  do  oo 

.  declination  id  oo 


Dili.  Met-  8c  Hot.  <54  29 

Stile’s  Height  .3°  59 

Deflexion  ' .  "4  26 

Difference  of  Longitude  70  10 


In  this  diftance  is  contained  five  compleat 
I  lours,  and  1  deg.  10  min.  more,  wherefore 
the  Stile  muft  Hand  between  the  fifth  and 
fixth  Hours  from  the  Meridian.  Prepare 
therefore  a  T able  as  is  here  done,  and  write 
down  all  the  Hours,  and  between  the  Hours  of 
5  and  d,  or  d  and  7  (  which  are  all  one,  ac- 
cordingas.the  Plain  declines Eaftward  or  Weft- 
ward)  write  Subftile,  and  under  it,  the  re¬ 
mainder  1  deg.  10  min.  againft  y  and  5,  which 
fubtra<ft  from  i  5  deg-  and  there  will  remain 
13  deg.  50  min.  which  write  over  Subftile 
again!!  the  Hours  of  d  and  d.  And  fo  by  the 
continual  addition  of  15  deg.  to  the  numbers 
.next  above  and  below  Subftile,  you  fiiall  pro- 
ducefuch  numbers  as  this  Table  affords  in  the 
fecond  Column  thereof-, -from  which  num¬ 
bers,  which  are  Equinoctial  Diftances,  the 
true  Hour-diftances  upon  the  Plain,  maybe 
collected  by  this  Proportion. 


As  Radim  go  deg.  -  - - '  ~  io.  00000 

To  the  Sine  of  30  deg.  59  min.  the  Stile’s  Height  >  -  9.71163 

So  is  the  Tangent  of  80  deg.  50  min.  the  firft  EquinoClial  diftance,  u.6gm 

To  the  Tangent  of  87  deg.  44  min.  - -  -  fi.*4°275 

Which  is  the  true  Hour- diftance  of  the  Hours  of  1  and  11,  upon  the  Plain  from 
the  Subftile  *  and  fo  doing  for  all  the  reft,  you  fiiall  produce  fuch  numbers  as  the 
third  Column  of  the  Table  affordeth,  which  may  be  transferred  from  this  1  able, 
by  help  of  a  Scale  of  Chords  andfo  is  your  Dial  finifticd. 

II.  By  Spherical  Pro)e£tm-  ■ 

1.  For  AO;  A  Ruler  laid  from  Q,  the  Pole  of  the  Plain  to  O,  thelnterfe- 
ftion  of  the  reclining  Plain  with  the  Meridian*  it  will  cut  the  Primitive  Circle  at 
d-4  deg-  19  min.  from  A,  and  that  is  the  diftance  of  the  Meridian  and  Horizon. 

2.  For  P  R:  A  Ruler  laid  upon  F,  the  Pole  ofthe  great  Circle  Q.P  R>  toPandK, 
will  cut  the  Primitive  Circle  in  two  Points  diftant  from  each  other  30  deg.  59  min* 
and  that  is  the  Height  of  the  Pole  or  Stile  above  the  Plain. 


Hours 
from  the 
Subftile. 

Equino- 
ftial  Di- 
ftauces. 

Hour  Di¬ 
ftances 
from  the 
Subftile. 

Deg.Mia'* 

Deg.Min. 

1 

30 

88 

5° 

87 

44 

2 

1  I 

73 

50 

do 

37 

3 

9 

56 

50 

40 

4 

8 

43 

5° 

26 

18 

5 

7 

28 

50 

15 

49 

6 

6 

13 

50 

7 

*3 

The 

Sub 

ftile 
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5 

1 

10 
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36 

8 

4 

16 

10 

8 

2  9 

9 

3 

3i 

10 

17 

18 

10 

2 

4<5 

10 

28 

12 

1 1 

1 

di 

10 

43 

5 

12 

12 

76 

10 

d4 

26 

p^rt  Arithmetical  'DIALLING. 

TTor  l/o:  A  Ruler  laid  toQ,‘aml  the  PointsR  and  O.  will  cut  the  Primi- 
VeCircle  in  two  points  diftant  from  each  other  <64  deg.  26  min.  and  fuch  is  the  di- 

0°f R f  A  ^uler  laid  tfom  P  the  Pole  ofthe.Woia  to  G> 

.  |i’re  die  Areh  of  the  great  Circle  Q_P  R  croffeth  thePqmnoaial  Circle  W  iEE  j 
il  will  alt  the  Primitive  Circle  at  7(5  deg.  io  min.  diftant  from  $;  andthatgtvesthe 

the  Plain:  A&ulef  laid  Upon  »A  ( which.isthe 
PoLfTh  Plain  B  X  A,  in  the  Fundamental  Diagram.  1  to  the  feveral  hitetfeai- 
nn  where  he  Hour  Circles  there  do  cut  the  Reclining  Plain,  it  will  upon  the  Pri- 
mltiv^Circlegive  fuch  Diftances  as  are  exhibited  in  the  third  Column  of  tire  forego-, 
jpg  Table*  .. 

III.  Phe  Geometrical  FrotraBion  efthts  Dial  . 

Ahn'it  the  middle  ofthe  Dial  Plain,  draw  an  Horizontal  Line  A  B,  andtowards  Fig.  Xl3£i 
the  end  thereof  as  at  C,  affume  a  point  for  the  Centre  ofthe  Dial,  and  upon  C  de- 
fribc  part  ofa  CircleD  E  F,  upon  which,  from  A,  fet-(54  deg.  lomin-  the  diftance 
of 'theSderidian  and  Horizon,  and  draw  G  D  for.thcHour-line  of  1  a,  through  the 
Centre-  id D above:  Alfo  take(54de;g.  26 _min',the 

theMeridian,  and  fet  them  from  D  above  to  b,  and  draw  C£-fo^  thc5ubftile  Thep 
take  °o  deg,  to  mini  the  Height  of  the  Pole  or  Scilciabove  the  Plain,  and  fet  then^ 
from  E  to  F  'and  draw  CF  for  the  Ac*.  Laftly,  Take.the  Hour-diftances  as  you 
Snd-them  intlie  third'Column  ofthe  Table,  and  fee  them-df  upon  the-Cirde  from 
Ethc  Subftile,  afid  through  the  feveral  Poifits  draw  .Lines  fromrC  the  -Centre.-  So 
isyourDial  fiiiiftied,  asitiFigureXIX. 

III.  ike  third  Variety  a  Itforth  Plairi ,  declining  ■Edftjpard  66  deg-  and  hdinirig  'from 
the  Zenith  54  deg . 

A  Plain  according :  to.  this  Declination  and  Reclination,  is. represented  in  the  Furi-. 
damcntal  Diagrai^  by  the  Circle  B  T  A,  whole  Pole  is’at  x.  But  in  this  Scheme 
it  is  -reprefented  by  the  Arch  of  a  great 
Circle  A  O  F  R  B,  whofe  Pole  is  at  Q, 
and.interfefts  the  Meridian  atO*  the  Plain 
pafling  between  the  Horizon  and  thfi'Equi- 
noftial  *  and  Q_P  R  is.  the:  Arch  of  ano-. 
ther  great  Circle,  pafling  through  P  the  Pole 
of  the  World,  ana -  CL the  Pole' of  the  Plain  * 
bv  the  lnterfeiftiofis  of  his  great  Circular  Arch  * 
and  the  Circles  of  the  Sphere  are  conititutca 
feveral  Spherical  Triangles*  by  the  refolution 
of  which  5  the  four  Ri equifites  belonging- to  this 
Plain,  before  the  Hour-lines  can  be  drawn, 
may1  be  found*  and  they  are  . 

L  TbeDiftance  of  the  Meridian  and  Hori¬ 
zon  AO. 

2.  The  Height  of  tile  Pole  dr  Stile  above' 

the  Plain  P-R.  - 

3.  The  Deflexion*  or  Subftile’s  Diftance 

1ffom'theMeridian‘0,'R,  or  R  X.  v  n  o 

4.  T  hd  Plain’s  'Difference  of  Longitude  OPR,  or  X  L 

And  thefe  Requijites  may  be  found  as  folloWeth, 

I.  By  Trigonometrical  Calculation . 

n  For  A  O :  ‘In' the  triangle  Z  F  0,  there  is  given  Z;F,  the  Redmation  Z  F, 

-54;deg.  (i)  O  Z  F,  the  Plain's  Declination,  with  the  right  Angle  at  F,  to  tmd  t 

As  the  Radio*  Z;  F  O,  90  deg.  ; - - 

Is  to  the  Sine  of  ZF,  the  Reelinatiqn  54  deg.'  ^  ^  ~  to ’22^x6 

.  So  is  the  T angent  of  O  Z  F,  the  Declination  60  deg.  ’  — •  * • 

Vif oft  Complement^A  jytif  mrSheDiftanceof  the  MterTfrom  the.HMn^m 

V  v  v  y  2  -  4 


_ •  ■-  -  - * - - - - - ~  . - . . . .  '*5  / 

(-)URsus  MATHEHATIcusa  Book  VHi. 

O  •  In  the  Triangle  OPR.*  there  is  not  yet  enough  given  •  therefore  find 
the  fide  Z  O  in  the  Triangle  O  Z  F.  Thus, 

As  the  Sine  ofOZF,  the  Declination,  do  deg^  “  “ 

diftanedof the MerkUiid Horiz.  54^9^-  *22i 

to^h;'h7eoSd"g.f  mS’aid  zP  Jf^S-  f  min- th"  Summ  “  ,oS  deg' 30  n,i“ 

implement  to  180  deg.  isP  X,  71  deg.  30 
Then  ill  the  twoTriangles,  O  Z  F  and  O  P  R,  whole  and  Ferpendiotl 

larsarc  propottionah  •  ■  r  i,  ,rJ 

M  the  Sine  of  the  O  Z,  7°  deg.  2  mm.  Co-Ar.  —  -°°2& 

or  Stile  above"thePJain^"11^  , 

J^x!^ 

AtteWtSerpelS  .  -f*t* 

■  31 

from  the  South  pare  thereof.  ,  v  p  p 

4.  For  the  Angle  O  P  R,  or  its  Complement  to  180  deg.  X  P  R. 

As  the  Sine  of  P  R  the  Stiltfs  Height,  54  deg-  43  '  ~ ~ 

*■* 

I  r^r  51  32  Which  is  the  Plain’s  Difference  of  Longitude,’  ! 

Latitude  )  qo  r  p  X  being  di  deg.  48  min.  is  the  Angle 

R^  Innr  nu  54  oo  counted  from  the  North,  therefore  the  An; 

IS  fle,  Ci^r - —£-71  gle  OPR,  the  Complement  to  1 80  deg.  is 

ll  In  ‘  j  18  deg.  13  min.  the  Plain's  Difference  of 
Stiles  Height  Longitude  reckon’d  from  the  South. 

Deflexion  {  41  Thefc  things  prepared,  I  proceed  to  make 

c  118  13  the  Table  for  che  Hour  Dlflances  from  th.p 
Differ,  of  Long:  <  6l  ?4  Subftile,  wherein  confidering  that  the  Angle 

- - p— . - ■ — H-  |  TfF  P3  the  Plain’s  Difference  of  Longitude,  is  118 

;  Hour,s  1 V  from  rhe  deg.  1  x  min.  reckon  d  from  the  South,  whcrcot 

orCSMhe  n 12  P1'  snhffi  90  deg.  is  aafwerable  to  <5  Hours,  and  105  toy 

Subftile.  [fiances.  S _ •_  Hours,  and  there  is  yetremaining^ 3  d.  13m.  . 

tw  Min.  Dec. Min.  it  is  evident,  for  the  Subftile  muft  be  drawn 

-76^'  47  73  57  between  the  7th  and  8th  Hour  from  the  South 

61  47  s  o  -4i  part  of  the  Meridian,  or  between  the  4th  ot 

T  it  46  4740  59  5th  Hour,  reckoned  from  the  North  part. 

I  in  47  a 6  50  Wherefore  fet  the  Hours  down  as  in  theTa* 

l  n  id  47  13  50  ble,  and  between  the  Hours  of  4  or  8,  and  5  or 

\  %  r  %  -I  27  7,  write  Subftile,  fetting  the  remainder  31  deg. 

^  The  Siil>  ftile.’  13  min.  over  Subftile,  and  by  the  continual  ad- 

<Tl  n  .3  13  10  51  dition  ofi5deg.  to  both  thefe  numbers,  you 

6  28  13  23  30  fhall  produce  the  Equinodial  Diftancesj  as  in 

"  \\  „  %  the  Second  Column  of  the  Table.  And  thof  ■ 

l  [  ,  i  48  by  the  general  Canon,  will  help  you  to  the 

3  75  13  69  43.  true  Hour-diftanccs  upon  your  Plain.  For, 

iq  2  88  13  87  49  As 


di(LW 

&L  Hor 

35 

3i 

Stile's  Height 

54 

49 

Deflexion 

r  m 

39 

41 

Differ,  of  Long: 

r  1 18 
l  di 

13 

74 

Hours 

Equine-  ~ 

Ho.  Dift.  j 

frorri  the 

dial  D 

from 

the 

Subftile. 

ftances 
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le. 

Deg.Min. 

Deg.Min. 
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76 
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di 

47 
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41 

1  11 

46 

47 

40 

59 

2  10 

32 

47 

2d 

5° 

3  9 

id 

47 

13 

50 

4  0 

1 

47 

•  1 

27 
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Sub- 

fti 

e,' 

5  7 

•3 

13 

10 

5i 

6  6 

28 

13 

13 

39 

7  5 

8  4 

11 

13 

i3 

37 

52 

29 

48 

9  3 

73 

J3 
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43- 

IQ  1 

88 

*3 

J8? _ 

49 

Wchk  Ka^^t^.?Tciock«oaf  from  thf&bftik  of  Jhe  Dial.  . 
in  thcendl upon  your  Plain-  . 

311^^ 

II.  By  Spherical  Projection. 

t  A  O  ■  A  Ruler  laid  from  Q_,  the  Pole  of  the  Plain  to  O  5  it  will  cut  the 
p('J»°V  Chk  »!>  deg.  3i  miii.  fcmS,  «hieh  k.hediltmeof.he  Menduh 

asarael  sfc  »  S « »-  <*  ■>»  »»  »f  ■'"  p«1'- « «• 

S  *e“»Sn  «f‘ht  M--r,di5.n ,  »holi  Oemplemen.  to  i8s  deg.  it  jd  deg.  41 
min.  its  Dijhnce from  the :  Norti  P»«  p  h  Me  of  the  World,  to  R  the 

iiswgsa  a» 

III.  The  Geometrical  Protraction  of  this  Dial.  ...  : 

iSEFkfes? is3&sa?&£*&pfs-  ' 

«Ear.ffssKs 

“tM.‘1V,  From  B  .0 t,  Fee  S*  H  «  min  .he  heigh,  oi  .he  S.ile  ihove.he  Sob- 

^rJ?S:§^S!f^«siasmas 

.'“ta^'JTi^lXsaifcSe  intimated  )  mideFontlS- 
Reclining  Dec-liners)  Dial,  f  as  hatn  Dccn  ouc  fWlinine  EafterJv 66 deg. 

veral  Dials ;  ^  This  for  one  5  and  o fSclinaif. 

turning  the  Dialup  and  down.  Stile  and  all ,  and  :  8.  ?PJain  -  and  as  Reafon  ic  ■•'  -• 

for  Forenoon  ot  Afternoon  ;  according  to  the  Nati L1^  r!  ht  beclinins  Dial  &  f‘Sur™‘ 

felf  will  fufficiently  dir  eft ;  and  as  is  already  done  in :  an  upright  Declining  Dial  m  f  m 

Figure  VI.  and  in  anEaft  and. Weft  Reclining  Dial  Figuie  ViU. 


DI  Ah 
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DIALLING 

Geometrical  and  Inftrumental. 


P  A  £  T  S  n,  and  III. 


THESE  Two  Parts  I  (hall  unite  in  one, and  that  for  this  Reafon  y  The  Geo* 
metrical  Way  may  be  performed  by  the  Circular  Scales ;  of  Natural I  Sines, 
Tangents,  and  Chords,  fet  upon  the  Ruler,  whofe  Conftruaioti i  is  (hewed 
in 'Book  a-  Part  t.  Page  396.  of  Spherical  Projection,  and  therefore]  lhali 
fay  nothing  of  tlieir  Conftru&ion  here  y  for  that  the  fame  Scales  are  inscribed  upon 
the  Edges  of  the  Quadrant  following*  by  which  1  intend  to  Ihew  hoW,  Inltrurncntal' 
ly,  to  make  Dials  upon  all  forts  of  Plains.  As  for  the  finding  of  the  Situation  ofany 
Plain,  in  refpe&  of -Declination,  Reclination,  or  both  *  I  refer  you  *0  E00U 
Parti.  Chap.  1.  and 2.  hereof:  And  therefore  the  Work  of  this doublcPart (hall 
be  to  (hew  how  to  deferibe  Hour-lines,  and  to  find  all  other  Requeues  belonging 
to  any  Dial-Plain  in  any  Latitude  :  And  that,  .  , 

I.  Geometrically ,  By  the  Scales  infcribed  upon  the  Sides  of  the  Quadrant :  And, 

II.  Inflrumentally *  By  the Scales  and  Circles  delineated  upon  the  Superficies  (ori  lam) 
of  the  Quadrant. 


C  H  A  P,  L 


A  Definition  of  the  Quadrant. 

t.  E  Ltmb'of  the  Quadrant  is  divided  into  9?  equal  Parts  or  DegreeSj  iccof- 
1  ding  to  the  ufual  manner,  and  fub-divided  into  as  many  equal  Parts,  as  the 
bfgneis  thereof  will  permit  *  and  numbted  by  io*  20,  p,irc<  to  90  degrees. 

2.  On  that  Edge  of  the  Quadrant  which  is  next  to  thc-Lefc  hand,  where  the  dc- 
•  crees  of  the  Limb  begin- to  be  numbred,  is  a  Seale  of  Natural  Tangents,  the  whole 
Scale  containing  63  deg.  27  min.  fere.  Numbred  by  io,  2°,  30,  ire.  to  63  deg.  27  . 

2.  On  the  other  Edge  of  the  Quadrant*  towards  the  Right  hand,  is  a  Scale  or  Na¬ 
tural  Sines,  Numbred  from  the  Centre  downwards  by  10,  20, 30,  ire.  to  90  deg. 
equal  to  45  deg.  of  the  Tangents.  At  the  end  of  the  Scale  of  Sines,  there  is  a  Line 
of  Tangents,  of  45  degrees,  numbred  by  hours,  halves,  and  Quarters  v  and  is  called 
the  Scale  of  Three  Hours.  „  c  t  nJ 

Thefe  arc  the  Scales  which  are  infcribed  upon  th£  two  Edges  or  Sides  of  the  Qua: 
drant  y  upon  the  Superficies  thereof  is. 


1.  A  Line 


« 
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Book  Vlll* 


CHAP.  IL 


To  maty  an  Horizontal  Dial  in  any  Latitude. 


1.  Geometrically i  By  the  Lines  on  the  Sides  of  the  Quadrant. 


Pin  l  T  ET  our  Example  be  of  an  Horizontal  Dial  in  the  Latitude  of  41  degrees. 

Fig.  I.  T  c  a  riaht  Line  ABC,  for  the  Hour-line  of  Six  *  and  in  that  Line 

afliire  C  for  the  Centre  of  your  DiaL  Alio  draw  the  Line  C  D  perpendicular  there- 
iinrn  fnr  j-he  Hour-line  of  12.  Then,  out  of  the  Lineof  Sines,  take  41  deg.  the  La- 
both  ways,  to  A  and  B  Then  take  the  length  of  the 
whole  Line  of  Siiies  ( i.  r. )  from  o  deg.  to  op  deg. )  and  fet  it  upon  the  Mend* 

/  imp  nf  T-1  V from  C  to  D  i  and  draw  the  Lines  A  D  and  d L>.—  1  hen, 

take  m°your  Compares  the  length  of  the  Line  A  D  or  B  D and  fating  one  foot  of 
thfcompafles  in  the  Point  VI.  of  the  Line  of  Three  Hours  turn  the  other  footoithe 
Compafles  about,  till  it  do  only  touch  the  Thred,  (  which  is  fixed  in  the  Centre  of 
tteQuadrant )  and-  there  keep  the  Thred :  (which  may  be  done  by  a  bit  of  Wax, 
a  Screw,  or  a  Spring  fitted  for  that  purpofe.  Then,  fee  one  foot  of  the  Compafe 
in  the  Point  V  and  Vll  of  the  Line  of  Three  Hours,  and  open  the  other  till  ie  do 
but  only  touch  the  Thred  v  and  fef  that  diftance  from  D  to  7,  from  D  to  5,  from  A 
to  1  and  from  A  to  1 1.— Alfo,  fet  one  foot  of  the  Compafles  in  the  Point  IV  and 
Vllf  of  the  Line  of  Three  Hours  *  and  open  the  other  to  the  neareft  diftance  to  the 
Thred  ;  and  fet  that  diftance  from  D  to  4,  from  D  to  8  i  from  A  to  2,  and  from  B 
to  id  — Again,  fet  one  foot  of  the  Compafles  111  the  Point  IX  and  111  of  the  Line  of 
Three  Hours,  and  open  the!  Other  till  it  do  Only  touch  the  Thred,  and  fet  that  di- 
frnm  D  to  2  and  from  D  to  9  \ '  and  ( if  you  have  committed  no  former  Er- 
rorTn 7011? Sermon)  this  diftance" (hall  diU the  Lines  A  D  and  B  D  into  two 

eaual  parts  in  the  Points  2  and  9. — Laftly,  If  from  the  Centre  C,  you  draw  right 
equal  parts  in  tne  om  ^  *rQUgh  ^  PoInts  ,  3,  feu,  10, 9,  be.  they 

(hall  be  the  true  Hour-diftances  of  an  Horizontal  Dial 
for  the  Latitude  of  41  deg.  and  will  be  fuch,  if  taken  out 
of  a  Scale  of  Chords,  and  fet  upon  a  Semicircle  from  the 
Hour-line  of  12  both  ways  fuch  as  are  exhibited  in  this 
little  Table  in  the  Margin.  And  this  manner  of  work¬ 
ing  is  general  for  all  direct  Plains  beholding  directly  the 
North  or  South  Points,  whether  they  be  Ere<ft,  Reclin¬ 
ing  or  Inclining  *,  and  therefore  by,  irmay  be  made  all  the 
Dials  whofe  Conftru&ion  are  taught  in  the  j ,  <5,  1 1,  and 
12  Chapters  of  the  Firft  Part  hereof  r  And  therefore  1  (hall 
not  give  Examples  of  any  of  them  in  this  Place.  Only  re¬ 
member  this,  that  the  Stile  muft  always  be  elevated  above 
the  Subftile,  (  which  in  all  thefe  Plains  is  C  D,  the  Hour- 
line  of  12  )  fo  much  as  the  Latitude  is,  as  in  chis  Exam¬ 
ple  41  deg.  And,  as  the  whole  Hours  are  pricked  on,  in 
the  fame  manner  may  the  Halves  and  Quarters,  by  taking  the  neareft  diftance  to 
the  Thred,  from  the  fevcral  half  and  quarter  Points  in  the  Line  of  Three  Flours. 

'  ]]f  Jnflrumentally,  By  the  Lines  and  Arches  delineated  upon  the  Plain  of  the  Quadrant. 
Firft  ( as  before  )  draw  the  Line  A  B  for  the  Line  of  VI,  and.  at  right  Angles 
thereto,  C  D,  for  the  Hour  line  of  12.— Then,  out  of  the  Line  of  Latitudes,  ( from 
the  beginning  of  it )  take  the  Latitude  41  deg.  and  fet  it  both  ways  from  C,  to  A 
and  B— Alfo  opt  of  the  Quadrant  take  the  whole  Line  of Hours, .and  fetting  one :fooc 
of  the  compafles  in  A,  with  the  other  deferibe  the  obfeure  Arch  b  b  and  in  B,  andde- 

feribethe  Arch  «  *,  croffingeach  other  in  D.-Then  takein  your  Compafles  (from 

the  Line  of  Hours  the  Diftance  from  XII )  to  V  and  VII,  and  fet  it  upon  thcL m« 
D  AandDB,  fromD,  to  5  and  7.— Alfo  take  the  Diftance  from  XII  to  Vlll  and 
IV,  and  fee  it  from  D  to  4,'  and  frond  D  to-8.—  Alfo  take  the  Diftance  from  au, 


Hours. 

Hijlances 
upon  the 
Plain. 

De.  Mi. 

12 

00  00 

II 

1 

9  57 

10 

2 

20  4; 

9 

3 

33  16 

8 

4 

48  39 

7 

5 

1  67  47 

6 

1  90  00 
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- - rr^  tTtoI  and  q  •  then  take  the  Diftance  from  XII  to  II 

to  III  and  IX,  and  fet  it  3  ^fGUicc  the  Diftance  from  XII  to  I  and 

anax,  ^dfbntfoomDto^dr^L^r  Lines  drawn  from  the  Centre  C, 

XI,  ar5d  (hall  be  the  true  Hour  Lmes  for  an  Horizontal  Plain,  m  the 

through  thefe  Points  ft  h  eneral  way  of  working,  you  may  make  any 

js  elevated  above  the  Pla  in,  lo  muefl 1  asu  e^  ^  ^  .;&&  ^  Pan  u  hcrcof, 

merit  of  the  reeling  lefs  than  the  Complement  of  the  Latitude,,  the 

Fig.  XL  (1 ,)  lie  Plain,  as  is  the  Difference  between  the 

South  Pole  is  0Cithe  fl tic u?c  and^he  Plain’s  Declination ;  and  muft  be  made  as  in 

Complement ^ the  Latitudc,^ana  tne  r  ^  Norrfl  reelIners.  (^.ffthe 

Chap.  II-  Se£t-  ■  *:  “V  Latirnde  then  the  North  Pole  is  elevated  90  deg.  above 
Plain  recline  equal  to  the Chap.  12.  &&  1.  Parti;  hereof,  Fig. 
the  Plain-,  and  the  Dia  ^  Latitude,  the  Rcclination  added  to  the 

XU-  (?a)  it  chcfPjaUT  ^  gives  fticHeight^f  the  North  Pole  above  the  Plain, 

Complement  of  the  Latitude,  give  ^  Fig -xlIIj  (^}  ifthe  pJain 

and  muff  be  made  as  in 1  P-  .  j*hen  the  Reclinadon  added  to  the  Complement  of 

recline  more  than  the  Latit  ,  p  ,  abovc  che  plain  •,  but  if  the  Sun  exceed  90 
•  t  fXl\C^oHdeg\a„d  the  remainder  ft  the  Height  ofche  North  Pole,  and 
Sy  be  made  by  Chap.  w.  Seft.  3.  Part  1.  -hereofj  F.g.  XIV. 


c  H  A  P.  HI- 


Horn  to  maty  an  upright  South  or  North  Dial,  declining 
East  or  UVeil  in  any  Latitude. 

f  ET  it  be  required  to  make  an  upright  Dial.declimng.from  the  South, Eaftward,  Fig.  IL- 
L  todeg.  in  the jL^oJlf  ^  the  Horizontal  Line  ofthe  Plain,  and  a  Line  ' 

CD,  P“P^t*S^^WSke  the  ^Tangent”  of  tire*  Latitude  48 
Secondly,  Out  of  th  e  ^  |-angenc  Complement  ofthe  Latitude  42  deg. 

ortthe  ;•  ■ 

Hfdil  v  T  -S«hc  Sfo^of  the’Complement  of  the  Latitude  42  deg.  and  fet  it  from 

C to H^-'and  draw'ti  parallel  to E  F  or  C G,  g > 

then  make  C  L  equal  in  C  O,  and  draw  the  Lines  O  K  and  L  K.,  conftitutmg  th 

TSlfy0Takein  your  Compafe,  the  Line  KO,.  and  fetting  one  foot  inthePointtf, 
of  the'Xmeof  three^Hours,  turn  the  other  foot  about,  till  it  do on  y  touch t  thcTh treJ 
which  ft  m  the  Centre,  and  there  keep  the  Thred.-  Then  fcmng  one  foot  in  the. 

Point  V  and  VII  take  the  neareft  Diftance  to  the  Thred ,  and  let  that  Diftance  upon 
yout  Dial  Plain,’  from  K.  to  7,  and  from  0  to  1 1 Alfo  nkc  the  neareft  diihnce 
from  the  Point  Vlll  and  IV,  to  the  thre^1x“dxfctlt:  upon  th  P  ’  f  K 
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- - A  fmm  O  m  in  —  Then  take  the  Diftance  from  the  Point  III  and  IX  ,  to  the  thredj 

and  from  U  to  jo.  t[,js  Diftance  will  divide  the  Line  O  K.  into  tw0 

and  let  it  from  K  ot  O  'o  9 ,  Compaffes  the  Line'K  L,  and  femng  one  fa* 

equal  parts  r‘vfrft£  Une  of  three  hours,br.ng  the  Thred  to. the  neareft  Diftance, 
m  the  Point  VI  a*'1-”  hc  ncMeft  Diftance  from  the  Point  V  and  VII,  to  the 
and  there  keep  it  ,  and  tak  from  L  l0  x  —  Alfo  take  the  neareft  Diftance 

thred,  which  fet  thred  Jnd  fct  fr  from  K  to  4,  and  from  L  to  2. 

trom  the  P°‘“ qDiIt  “frem  the  Point  III  and  IX,  to  the  thred,  andfetitfron, 
KotLwVj  for  this  Diftance  will  divide  the  Line  K  L  into  two  equal  parts,  alfo  in 

thc,  i  ?if  vou  lay  a  Ruler  to  C,  and  draw  Lines  through  the  feveral  Points  7,  8, 
2  ,  a  4,  thev  lhall  bethe  Hour-lines  proper  for  an  upnghtPlai, 
fn  the  Latitude  'of/pb  deg.  ^  declining  from  the  South  Eaftward  ao  deg. 

II  Mumentally,  by  the  Liiies  and  Arch's  deferibed  upon  the  guadrant. 

Before  this,  (oranyother)  declining  Dial  can  bemade,.thrcc  things  mull  befttft 

'  f0TdThe  Deflexion,  or  Subftile’s  diftance  from  the  Hour-line  of  n. 

1.  The  Height  ot  the  Sule  above  the  SubrUe. 

And  all  thdfem ay ‘be  fo unci by  hdp  of  die  Limb,  and  Scale  of  Tangents  on  the 
fide  of  the  Quadrant,  and  the  thred.  Thus = 

I,  For  the  Deflexion,  or  Subfile's  Diftance  from  12. 

Set  one  foot  of  the  Compaffes  upon  the  Sine  of  the  Plain’s  Declination,  f  in  this 

Example  20  deg. )  and  extend  the  other  to  the  Ccntte  of  the  Quadrant:  fheCom> 

oaffeTbemg  open  to  this  Diltance  •,  fet  one  foot  in  theTangcnt  ot4j  deg.  and  bring 
The  thred  tothe  neareft  Diftance,  and  there  keep  it  ;  then  fet  one  toot  in  tneTangcnt 
of  the  Complement  of  the  Latitude,  ( in  this  Example  42  deg.)  and  take  the  near- 
eft  Diftance  to  the  thred  *,  this  Diftance  meafured  upon  the  Tangent  Scale  from  the 
Centre  of  the  Quadrant,  will  reach,  to  17  deg.  7  mm.  and  that  is  the  inflexion,  or 
Subftile’s  Diftance  from  the  Meridian. 

II.  For  the  Height  of  the  Stile  above  the  Subfile. 

Set  one  foot  °/the  fo^h^^ure^fthe^^adranTf  and 'with  this 

ample  42  deg. )  and  ext  bringing  the  thred  tothe  neareft  Diftance, 

D'  ‘T*’  fe^fhSifa  w  fcSrfS  Compaffes  in  the  Sine  of  the  Complement 

oDhe  Plam  Dedin  on  (hr  chhExample  7o  deg. )  and  with  the  other  take  c  e 
ot  the  uain  s  jjecimauu  ,  V  Diftance  meafured  upon  the  Scale  ot  Sines,  will 

rcachfmmdiTSncreTo'jS^dcg^sS^n!10^!!^  chat  is  tSc  Height  °f  the  Stile  abort 

the  Subftile.  ]n  for  ty  pMs  ntference  0f  Longitude. 

Our  of  the  Scale  of  Sines,  take  the  Sine  of  the  Complement  of  the  Latitude  ( in  this 
Example  42  dec- )  and  fettingone  foot  in  the  Sine  of  po  deg.brmgthe  thred  tothe 
nearTft  Mance2,  and  thcrc  k?cP  it :  Then,  take  the  Sine  of  the  Deflexion  (  in  this 
Example  i?  deg-  7  min)  out  of  the  Scale  of  Sines  from  the  Centre,  and  fetting  one 
foot^f  the  Compaffes  upon  the  Scale  of  Sines,  move  it  along,  till. the  other  foot d>e: 
ino  turned  about  will  only  touch  the  thred  •,  and  fo  doing,  you  ftiall  find  the  Com 
pafs  Point  to  rcft’upon  the  Sine  of  26  deg.  6  min-  and  that  is  the  Plain  s  Diflerenceof 

Longitude  jy#  jror  the  Hour-diftances . 

Fig  IV.  .  Firft,  draw  a  right  Line  A  B',for  the  Meridian  or  Hour-line  ofi2,and  affummg  the 
S*  •  Point  A  for  the  Centre,  upon  it  with  60  deg.  of  your  Scale  of  Chords  deferibe  an 
Arch  BC,  upon  which,  fet  the  Deflexion,  or  Subftile’s  Diftance 
17 deg.  7 min.  from  Bto.C,  and-  draw  the  Line  A  fotake 

28 deg.  58  min.  andfet  them  from  C  to  D,  and  draw  A  D  for  the  Sthe . 
Through  the  Centre  A  draw  the  Line  R  AT,  perpendicular  to  the  Si 

Secondly,  Out  of  the  Line  of  Latitudes,  take  38  deg.  5S_min- the  Height  of  ^ ; 
Stile,  and  let  them  from  A  both  ways  upon  the  Line  R  A  T,  from  A,  to  R  and 
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1 of  the  Line  of  Hours  in  your  Compaffes,  and  fetting  one 
K.  with  the  other  deferibe  the  Arch  c  c,  and  removing  the  Compafs  Point  toT, 
f  the  other  deferibe  the  obfeure  Arctidd,  croffmg  the  other  m  the  Point  V  5 
^d«w  Se  twoLincs-R.V  and  T  V  :  fo  ihall  you  have  conflicted  the  Equi- 
th  ? al  Tri  at  igleR  V  T,  upon  the  two  equal  Tides  of  which,  R  V  and  T  V,  the  Hour 

bniirs  are  to  be  pricked  down,  as  folio  weth.  ...  ,  , 

Thirdlv  Having  recourfetoyour  Quadrant,. and  having  found  before  that  the 
Plain’s  Difference  of  Longitude  is  2(5  deg.  6  min  lay  the  Thred  to  26 1  deg.  6  min. 

in  rhe  Limb  of  the  Quadrant,  and  it  will  crofs  the  Line  of  Hours  m  the 
counte  three  quarters  after  XL,  take  with  your- Compaffes  the  Diftance  from 
fft©  the  poin  t  wSere  the  Thred  croffcth  the  Line  of  Hours,  and  that  Diftance  Ihall 
wh  from  V  to  ia,  and  from  R  to  6,  through  which  points  draw  the  Lines  A  1 2, 
and  A  6  for  the  Hour-lines  of  Xll  and  VI.  T hen  for  the  reft  of  the  Hour-diftances-, 

^°The  Plain’s  Difference  of  Longitude  being  26  deg.  ■—  ~  ~ 

6  min  from  it  fubtraft  1 5  deg.  as  often  as  you  can,  (which  Hours.  Subftile . 

lathis  Example  is  but  once)  and  there  will  remain  11  deg.  — - -  ■— ~ 

6  min.  which  being  lefs  than  15  deg.  fet  down  in  the  fe-  XI  V  it  06 
cond  Column  of  a  little  Table,  as  here  with  the  word  XII  a*  06 

Subftile  over  it,  and  then,  continually  add  1 5  deg.  thereto,  VII  4  06 

W  it  will  be  26  deg.  06  min.  (equal  to  the  Difference  of  •  VIII  56  06  ; 

tnmrimde  )  aaainft  which  fet  Xll;  then  add  15  deg.  Ill  IX.  71  06 

rhereto.andic  makes  41  deg.  o5  min.  and  fo  adding  1 5  con-  j  IV  X  8(5  od 

tinually,  till  you  come  as  near  90  deg.  as  you  can  you  - - - 

S  finJ  them  to  be  as  in  the  Table,  againft  which,  fet 
the  Hours  proper  for  the  Plain,  as  you  fee  here  done. 

-  The  Table  being,  thus  prepared; 


Subftile. 

1 1 

o5 

26 

06 

41 

06 

56 

06 

7i 

0(5 

8<5 

od  J 

Dcg.M 

.in. 

.11 

06 

26 

c6 

41  • 

06 

c6 

71 

06 

W 

06 

^  M  MI  f 

I  and  it  will  |  b  j  And  the  j  b  j  will  reach  1 


upon  the 


go  i  croisthe  j  c  »  uiitaucc  1  c  1  upon 
c6  \  Line  of  Ijjfrom  1  d  ( Plain 


e.  fromV,to  3 

Jj 


1 1  y !  And  VJ 
<  1  hfrom^Z 

> 

u  4.  J  Lio 


Through  which  Point-;  from  A,  Right  Lines  being  drawn,  as  A  5,  A  (5  A  ^ 
A  4  A  3  tec.  they  (ball  be  the  true  Hour-lines  proper  for  a  South  Plain,  declining 
Eaftward  ao  deg.  in  the  Latitude  of  48  deg. 


CHAP.  IV. 

H<m>  to  ma\e  an  Edft  or  Weft  Reclining  Dial 

T-Hefc  Dials  are  no  other  than  upright  Declining  Dials  referred  to  a  New  Lati- 

1  tude-  which  New  Latitude  is  no  other  than  the  Complement  of  that  Latitude 

wherein  your  Plain  isa  reclining  Plain  :  And  the  Decimation  in  that  New  Latitude, 

plcC°ilTPl™ 

tlx  Zenith  tmards  the  Horixon  70  deg.  In  whtt  Latitude  mil  that  be  an  uptght  Declining 

'  (Latitude  is 4a deg.  oo  min.?  548  deg  oomin.?  New  Latitude. 

TheOW  }Rec];natio  d eg.ocminS  ”mP  podef.oomin.SNew  Dedm. 

Wherefore  fuch  an  Eaft  ot  Weft  Plain,  asm  the  Latitude  ot  42 deg-  reclines 
70  deg.  (hall  be  an  Ereft  Plain,  Declining  Eaft  or  Weft  20 d.  ir 1  the  L^lc^Pf]4|^' 
.  So  that  the  Declining  Dial  before  madc^will  ferve  tor  an  Eaft  or  Weft  Dial ,  Rc 
dining  7o  deg.  in  the  Latitude  of  deg-  Obferving  the  Cannons  given  for  plac  n| 
of  the  Meridian  Line  or  Hour-line  of  1 2,  which  in  all  fuch  Plains  muft  lie  parallel 
to  th°  Horizon,  whereas  in  Ere6t  Plains  it  is  perpendicular  thereunto.’  u  p, 
.  Xxxx  2  ’ 
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c  H  A  P  V. 

Of  Declining,  Reclining,  or  Inclining  Dials;  howto 
J  defcribe  How-Lines  upon  them. 

THE  bcft  way  whereby  to  find  the  Requifites,  and  to  defcribe  the  Hour-lines  up, 
on  theft  1 Plains,  is  (as  in  Eaft  and  Veil  Rechners  )  to  refer  them  to  a  New 
Latitude1  and  a  New  Declination,  wherein  they  will  Hand  as  upright  Declining 
Pla  ns  and  fo  may  be  made  by  the  Rules  beforegomg  both  Geometrically  by  the 
Scales  on  the  Sides,  and  by  theLines  and  Arches  on  the  Superficies  of  the  Quadrant 

I.  Geometrically,  h  the  Scales  on  thefides  of  the  gu adrmt. 

Let  our  Example  be  of  a  South  Plain,  Reclining  from  the  Zenith  Northwards 
do  deg°'and  Declining  towards  the  Eaft  do  deg.  m  the  Latitude  of  Jidcg.  30  nun, 
i.  To  find  the  New  Latitude. 

Upon  Paper  or  Paiftboard  defcribe  a  Quadrant  A  B  C  and  upon  B  ereft  the 
Tangent-line  B  D ;  Then  from  your  Scale  of  Sines',  take  30  deg--  che  Complement 
ofthfpiains  Declination,  and  With  that  diftance  deienbe  the  Quadrant  HE  G ;  £ 
fo  take  the  Tangent  of  the  Complement  of  the  Recli nation,  and  fet  it  from  B  to  D 
and  draw  the  Line  A  D,  cutting  the  Quadrant  A  H  Gin  E :  The  leaft  diftance  ta¬ 
ken  from  E,  to  the  Line  fe  A,  being  meafured  upon  theTangcntScale,willbc  found 
to  be  16  deg.  6  min.  equal  to  B  K.-This  Tangent  thus  found,  16  deg.  6  mm.  m 
South  Reclincrs,  (as  this  is)  muft  be  compared  with  the  Old  Latitude  52  deg.  30  min* 
and  their  difference  3 6  deg.  24  min.  is  the  New  Latitude. 

2.  For  the  New  Declination* 

Out  of  the  Scale  of  Chords  take  60  deg.  the  Plain’s  Reclinatiomand  fee  it  from  B  to 
O,  and  draw  the  Line  AO.  AUb  take  the  Sine  of  60  deg.  the  Plain  s  Old  Declina¬ 
tion,  and  fet  it  from  A  to  N  ,  the  lead  diftance  taken  irom  N,  to  the  lane  C  A 
measured  upon  the  Scale  of  Sines,  will  be  found  to  be  15  deg.  39  min.  for  the  New 

D  And“°nns  the  New  Declination,  and  New  Latitude  being-found,  if  you  makes 
Dial  for  that  New  Declination,  and  in  that  New  Latitude,  it  will  be  a  South  Plain 
declining  Weft  do  deg.  in  the  Latitude  of  5a  deg.  30  mm. 

^cw  ^Declination  25  deg.  40  min  South- Weft.  , 

c0  that  if  according  to  the  Rules  delivered  in  the  foregoing  Seftions  hereof,  if 
you  make  an  upright  Dial  to  decline  15  deg.  40  mm.  from  the  South,  m  the  Lam 
mde  of  Id  deg.  24  min.  It  foal  1  ferve  for  a  South  Plain,  Declining  do  deg.  and  Re¬ 
clining  Northward  do  deg.  in  the  Latitude  of  5  2  deg.  30  mm. 

II.  Instrument  ally,  by  the  Scales  and  Arches  deferibed  on  the  Superficies  of  the  Quadrant. 

•  Our  Example  foall  be  of  a  South  Plain,  Declining  Eaftward  30  deg.  and  Recfo 
nine  from  the  Zenith  Northward  55  deg.  in  the  Latitude  of  51  deg.  32  min. 
Before  the  Hours  can  be  drawn,  four  Requilitcs  muft  be  found. 

1  The  Diftance  of  the  Meridian  from  the  Horizon. 

'  2'  The  Height  of  the  Pole  or  Stile  above  the  Plain. 

•  2  The  Deflexion  or  Subftilc’s  Diftance  from  the  Meridian. 

4!  The  Plain’s  Difference  of  Longitude. 

All  which  may  be  found  by  the  Scales  on  the  Sides  of  the  Quadrant. 

I.  For  the  Diftance  of  the  Subftile  from  the  Meridian . 

Firft,  Out  of  the  Scale  of  Sines  take  55;  deg.  the  Reclination,  and  fetting  one  foo£ 
in  the  Tangent  of  45  deg.  bring  the  Thred  to  the  neateft  diftance,  and  there  keep  in 
Then  fet  one  Foot  in  the  Tangent  of  the  Plain’:;  Declination  30,  and  take  thenearclt 
diftance  to  the  Thred;  that  diftance  meafuxed  upon  the  Tangents  from  the  Centre, 
will  reach  to  25  deg.  19  min-  the  Complement  whereof  64  deg.  41  mm.  is  the  ui- 
ftance  of  the  Meridian  from  the  Horizon.  2‘  or 


2.'  fcr  we  nci^rjL  uj 

Take  «  deg-  «.  "S  »S 

Line ol  Sines  s  and  tong^o  f  ^  o.lt  foo[  in  [he  sinc  of  „  deg  (the  Coni- 

reft  diftance,  and  there  Keep  t  .  neareft  diftance  to'  the  Thred  •,  that 

pleroent  of  the  Plata’s  d.  14  m.  which  fubtraded  outof 

Siftance  w  11  reach  (tom  the  CemiemOeMK  °  3d  Jmin.  Then  again,  Take 

[he  Latitude  Sa  Jg.  ^2  ’f‘  he  Scale  of  Sines,  and  fetting  one  foot  m  the  Sine 
rhe  Sine  of  21  d?Sv 1S  ™  _  f  .  Mcr  id.  and  Horizon,  bring  the  Thred  to  the 
of  64  deg.  41  mm-  thedifta  1  fetting  one  foot  in  60  deg.  take  the  neareft 

neareft  diftance,  and  there  1-  P  j  meafured  upon  the  Sines  will  reach  from  thd 

fcr  the  Deflexion  or  Subfile's  Diftance  from  the  Meridian. 
r\  c  1.  Coolc  Cine  s  take  r 9  deg.  25  min.  the  Stiles  height *,  and  fetting  one' 
t  ^  the  Sine  of  9"  bring  the  Thred  to  the  neareft  diftance,  and  there  keep  it  i 
T°h  l>t  one  foot  m  20  de|.  8  min.  and  take  the  neareft  diftance,  which  meafured 
Will  Jeach  from  the  Centre8 to  6  deg.  2  min.  and  that  is  the  Deflexion. 

4.  For  the  Difference  of  Longitude.  .  . 

T,te  out  the  Sine  of  20  deg.  18  min.  and  fetting  one  foot  in  the  Sine  of  90, 

Take  out  tne  01  diftance  and  there  keep  it ;  then  take  out  the  Sine  of 

bring  the  Thred 1  to  the :  ne  ft  d  It  ,  P  the  Scale  of  Sines,  move  it 

<5deg.  a  min.  the  Deflexion  and  letting  w  touch  the  Thred  •,  fo 

£lgyoue  S’the  Compaft  poim  SSt.*  deg.  38  mil  which  is  the  Plain’s. 

Difference  of  Longitude.  ^  Tofindthe  Hour  Ranees. 

Firft  draw  a  right  Line  A  B,  for  the  Horizontal  Line  of  the  Plain,  and  making  ,  ^ 

t  •  fra  Crntrc  at  C  upon  C  with  do  degrees  of your Chords  defcribc  the  Scm  S* 

cirek  A  F  BC  Then  the  Diftance  of  the  Meridian  from  the  Horizon  being  64  deg. 

ft&ncetf  the  Subftile  I  from  rhe  S  befog°d  deg.  2  min.  “for  them  from  D  to  E, 

rddr  K d“  &£?%£1Zj8&t22  sA-itt 

fi Thefe  things  done, 

infwith  th'oAer  defcnbc  the  Arch  S  S,  crofling  one  V  XI  17  || 

another  in  the  Subftile  in  the  Point  H.  An  no 

Plain’s  Difference  of  Longitude  being  17  deg.  38  mm.  fob-  Vlll  U  47  3 

traft  from  it  r  j  deg.  as  often  as  vou  can  which  you  may  \X  I»  6a  38 

in  this  cafe  doe  only  once,  and  then  there  will  remain  X  IV  |  77_  3»_ 
a  deg.  58  min.  Then  make  a  Table  by  adding  of  15  deg. 
continuallv  to  2  dc&.  28  min.  the  Numbers  will  be  lucn. 

"Table  exhibits  -Your  Table  thus  finifhed,  repair  to  your  Quadrant ;  And 

r  2  Note  where  the  Thred  cuts  n  i  l 

17  8  the  Line  of  Hours,  for  the  di-  ir  <  9 

Laying  the  32  38  ftance  from  XII,  taken  to  the  1  l  ani  fr°m  l 

Thriuponl  47  38  >  Thred ,will  give  the  Diftances  <  a  >  G,  to  ^  8 
V  da  28  1  from  H  to  I  ?  ?„ 


Hours . 

Subftile. 

V  XI 

VI  XII 

VI  I 

VIII  II 

IX  III 

X  IV 

2  38 
17  3§ 

32  ll 

47  3| 
6a  38 

177  38 

Layingthe  I  Vi  38  i  ftance  from  XII,  taken  to  the  J  1  L  4  R 

Thriuponl  47  38  >  Thred, will  give  the  Diftances  <  »  >  G,  to  1  8 
j  da  38  j  from  H  to  [  3  j  {  9ia 

Through  Ihkh  loint  Lines  drawn  from  the  Centre  Q  Italic  true  Hour-lines' 
for  the  Declining  Reclining  Plain.’ 


DIAL- 
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DIALLING 


Projedive  and  Reflective. 


PARTS  IV,  and  V. 


CHAP.  I. 

Of  ProjeBive  Dials. 

FOR.  to  perform  the  Work  of  this  and  the  following  Chapters,  it  will  be  ncceffa- 
ryto  have  a  Semicircle  divided  into  an  i8odeg.  by  two  Quadrants  beginning 
the  Numbers  at  the  Semidiametre,  by  oo,  10,  20,  3©,  ire.  degrees,  both  ways,  to 
90  deg.  at  the  Diametre,  into  which  Diamctre,  a  Ruler  muft  be  fo  fitted  by  a 
Grove,  Screw,  or  the  like  •,  that  the  Semicircle  may  move  along  the  Ruler,  and  be 
flayed  in  any  part  thereof :  And  of  thefc  Rulers,  it  were  neceflary  to  have  2  or  3 
of  them  of  feveral  lengths,  or  (inftead  of  a  Semicircle  )  a  Quadrant,  if  it  be  divi¬ 
ded  on  both  fides,  and  a  Ruler  fitted  to  it ;  it  will  fupply  the  ufe  of  the  Semicircle. 
The  ufe  of  this  Semicircle  (  or  Quadrant )  in  the  general,  is,  . 

i/o/r,  upon  a  Line  dram  any  where ,  to  project  any  Altitude  or  Depreffion^  above  or  below  the 
Hori,^on:y  from  a  fixed  Point  that  ftands  at  a  diftance  from  that  Line. 

The  manner  how  this  is  to  be  done,  is  very  eafie :  For,  if  you  hold  the  Edge  of 
the  Ruler  to  the  fixed  Point ;  and  alfo  apply  the  Point  of  that  Edge  of  the  Ruler  to 
the  Line  given,  removing  it  higher  or  lower,  (as  occafion  requires )  till  the  Thred 
hanging  down  by  the  fide  of  the  Semicircle  at  full  liberty,  do  fall  upon  the  degrees 
of  Altitude  (  or  Dcpreflion  )  intended  ^  for  then  doth  the  Ruler  lie  at  the.  Altitude, 
or  Depth,  and  fo  doth  Project  it  from  the  fixed  Point  into  the  Line,  as  was  required 
it  will  be  neceflary  in  many  Cafes  to  flip  the  Semicircle  higher  or  lower  upon  the 
Ruler,  as  alfo  to  change  the  lidcs  of  the  Ruler  *  but  in  this  Difcretion  muft  be  your 
Dire&or.- 


CHAP.  II. 

A  general  and  eafie  way  to  projetf  Hour  dines  upon  all  fyiis 
of  Superficies  without  any  regard  had  to  their  funding 
either  in  refipeB  of  Declination  or  Inclination . 

1.  T  E  T  a  Gnomon,  being  firft  fharpned  into  a  Point,  be  fnaped,  and  faftned  in 
l—**  fuch  wife,  that  it  no  way  hinder  either  the  draught  of  the  Horizontal  Line, 
or  the  Point  of  the  fhadow,  from  having  free  accefs  to  the  Dial  at  all  times  of  the 
Year. 


3.  Draw 


and  III.  Geometrical  anUnpummtd  vi  a  u  ul 

Lme,  by  help  of  your  Semicircle  in  a  true  Level  both  in 
*•  ;t  jyf  and  alfo  to  the  Point  of  the  Gnomon,  through  the  whole  Superfi- 
rc?rir  “V  ;cll  the  Dial  is  to  be  d$fcribed.  Or  having  two  Points  rathe  fame  Level 
clM°flie  Point  of  the  Gnomon,  projeft  it  upon  your  Superficies; -if  it  be  a  rugged 
w  Ami  if  the  Superficies  be  more  than  one,  or  if  any- of  them  be  very  much  m- 
°inC'  a  mward  the  Horizon,  or  elfe  be  very  rugged,  or  far  remote  from  the  Gnomon, 
cl.?  will  not  at  all,  or  not  fo  well,  receive  an  Horizontal  Line  upon  it,  you 
fo  ‘I’ eitheT fee  up  feme  Board,  or  fuch  like  Objeft,  upon  which  for  a  time  you  arc 
tfrr  be  t he  Horizontal-line,  and'by  help  of  which  the  Hours  are  to  be  projefted 
the  Superficies;  or  elfe  ( which  perhaps  will  be  better  )  you  may  extend  a 
■fj  thaF Air,  ( it  matters  not  which  may,  nor  whether  from  the  Gnomon  to- 
he  Sun  or  from  the  Sun  :  whether  ftretcht  out  in  one  length,  or  with  re- 
war  fiL^  it  licth  iuftly  parallel,  in  every  Point  of  it,  to  the  Horizon,  and 
iTthe  fame  Level  with  the  Point  of  the  Gnomon : )  which  being  fixed  in  this  man- 
jn  the  ianie  the  ufe  of  the  Horizontal- line:  or  the  Horizontal-line 

ner’  f  (,Jrriv  Thred  and  partly  drown  upon  the  Superficies,  as  occafion  (hall  be. 
H  upon  it  may  any  Point  be  "transferred,  and  figned  out  by  flipping  knots  of 

Thred  ued  uponir.  obferve  the  Point  of  the  Shadow  of  the  Gno- 

the  Sun’s  Altitude,  both  of  them  at  the  fame  in- 

Bv  tte  Altitude  obferved;  compute  the  Azimuth  of  the  Sun  from  the  Meridian, 
t  The  fame  Azimuth  muft  be  transferred  unto,  or  proved  upon,  the  Horizon- 
„15I  inebv  help  of  a  Perpendicular  Thred,  covering  royour  fight  (  as  ithangeth 
?™„T,hye  Points  of  the  Gnomon  and  Shadow  both  together ;  and  at  the  fame  view 
d  •  i.™,  °h  the  Horizontal- line :  obferve  then  punaually  where  it  cuts  through 

Seaion  being  fignedWreon,  foil  be  the  Azimuth' 

P7fet  amkfod^ftoar^paft-board  be  how  applied  to  the  Point  of  the  Guo- 
6'  L£ « rLf  it  mav  be  (laid,  either  upon  the  Horizontal-line,  (  where  it  may 
mon-,  fo,  as  that  it  y  g  {  d  the  Horizontal-line,  that  it  may 

fobe  conveniently  or  at  lealt  K  may  have  fome  ftay  for’thc  cdgeofic 

roreft  ipon  f?hS;  after  it’isfurnilhedwuh  fuch  neceffary  Lines  as  muft  be  drawn  up- 
to  Kit  upon,  mat  a  pofture  wlthoilc  any  Impeachment.  Upon 

°.n-ltdi  “ 3 mfYrSlVA ^UThe  Point  bf  the  Gnomon  be  figned,  which  may  be  called 
this  Plain  fo  Sign  of  the  Azimuth,  before  proved  in-. 

tdCfCure'  al'?,n0;npdrawaright  Line:  this  right  Line  fo  drawn,  fhall  reprefent 

to  the  Horizonta l  Line, .draw  a  t.gnt  i-  4ich  was  kforc  compute£ 

draw  upon  it  the  Meridian  or  Line  of  », 
7.  i  nen  taxing  away  ^  Angle  that  it  hath  from  the 

YlotKiSK!^^ 

L  p^Theti  ^ahl^Teuhe  plain  board1 0?  pS-boarX^appliedu)  its  former 
dond  let aT bred  b ‘  fixed  ^the^Sntre^f  the  Horizotttatdi?!,1  by  '^hcr£°? 

the  Superficies )  fome  kind  of  Objed,  ( whereon  the  Horizontal-line1  is ;  alfo  to  be 
Thred  muff  be  faftned,  that  may  receive  it,  till  fuch  time 

“lol* After  a^thkfttke  your  Plain  away,  (  for  riiere  will  now -  be  no >  more need  of 
'  it  Y  and  conie&ure  whereabout  the  Axis  of  the  World  would  pals  from  tne  l  omt 
ofhe  Son  to  the  Poles  ofthe  World,  for  into  thatplaee  is  ^Mrformtote 
proicQ-ed.  Which  that  it  may  be  done  more  commodioufly,  it  no  object  nan  an 
the  way  that  will  receive  it,  you  muft  place  one  there,  it  mattersnot  w  lcter  a 
or  below  the  Gnomon,  ehufc  that  which  is  moft  convenient  i  Oi, a  Thredlaid 
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aflope  in  the  Meridian  juftly  as  it  ought,  will  ferve  as  Well  as  may  be.  If  then  you 
hold  up  a  Perpendicular  Thred,  lo  that  by  your  eye  you  may  fee  the  Point  of  the 
Gnomon,  and  alfo  the  Point  of  12  in  the  Horizontal-line,  both  together,  the  fame 
Thred  fo  hanging,  (hall  {hew  where  the  Meridian  is  to  be  drawn.  Or,  you  may 
extend  a  Thred  from  the  Point  of  the  Gnomon  to  the  Point  of  1 2  in  the  Horizontal¬ 
line  which  Thred  fliall  reprefent  the  Line  of  12  :  And  haying  your  Thred  there, 
dole  to  it,  hang  up  two  Perpendicular  Threds  at  a  good  diftance  ;  fo  fliall  the  fame 
two  Threds  give  you  the  track  of  the  Meridian-line. 

11  Xhe  next  Work  will  be  to  project  one  of  the  Poles  of  the  World  (that  name¬ 
ly  which  lies  the  fame  way  that  this  proje&ed  Meridian  doth  from  the  Point  of  the 
Gnomon  /  into  this  Meridian.  And  this  is  done  by  elevating  or  depreffing  your  Se¬ 
micircle,  from  the  Point  of  the  Gnomon  towards  the  Meridian-line,  according  to 
the  Latitude  of  your  Place-,  for  fo  will  the  Ruler  of  the  Semicircle,  or  a  Thred  ex¬ 
tended  along  by  it,  hgn  out  the  very  Pole  Point-  If  now  you  extend  a  Thred  from 
this  Pole  Point,  to  the  Point  of  the  Gnomon,  the  fame  (hall  reprefent  the  Axis  of  the 
World. 

1 2.  Laft  of  all ;  by  thefe  helps,  all  the  hours  may  eafily  be  projected.  For  if  the 
Eye  do  lay,  or  project,  this  Thred  or  Axis  upon  each  Point  of  thofe  hours  that  were 
inferced  before  into  the  Horizontal-line,  the  Axis  upon  an  hour  Point,  or  a  Point 
upon  the  Axis,  each  one  of  thofe  Projections  fliall  reprefent  upon  your  Dial  each  of 
the  Hours  required,  and  will  fliew  upon  every  ObjcCt  that  hands  in  the  way,  where 
the  Hours  are  to  be  drawn.  Or,  where  convenient  room  is  wanting  to  .place  the  Eye, 
fo  as  it  may  make  this  Projection,  there  may  two  Threds  be  ufed  for  the  fame  pur- 
pofe,  one  whereof  muft  be  faftned  to  the  Point  of  the  Gnomon,  the  other  to  the  Pole 
deligned  in  the  Meridian-line.  Then  ft  retching  one  of  the  Threds  to  any  of  the 
Points  noted  in  the  Horizontal-line,  and  holding  it  there,  you  may  take  the  other, 
and  extend  it  to  the  Superficies,  fo  as  it  may  clofely  pafs  by  the  firft  Thred,  by  which 
Work  you  may  make  as  many  Points  upon  your  Superficies  as  you  plcafc,  through 
which  each  Hour  is  to  be  drawn.  Having  thus  traced  the  way  before  hand,  you 
may  afterward  draw  the  hours  without  any  difficulty,,  be  the  Superficies  never  fo  ir¬ 
regular.  Among  which  Lines,  the  Shadow  of  the  Point  of  the  Gnomon,  as  it  ereep-( 
eth  along,  will  fliew  the  Time  of  the  Day. 

The  foregoing  Problem  may  be  propounded  more  generally  than  before,  m  man¬ 
ner  following 

If  a  Point  he  affigned  upon  any  Superficies ,  Flat  or  Curved ,  one  or  more ,  therein  the  Hour-lints 

and  Axis  fhall  concur ,  how  to  project  the  Hours  to  that  Point ,  arid  to  Jet  up  an  Axis  after  the 

ordinary  manner  to  give  Shadow  to  them  without  any  knowledge  how  the  Vial  jiandethi  in  re - 

fpett  either  of  Decimation  or  Inclination. 

1.  To  the  Point  affigned  (upon  any  fide  of  it )  by  dire&ion  of  your  Semicircle,  or 
other  Level,  ftretch  out  an  Horizontal  Thred,  ferving  for  the  Horizontal-line;  this 
Horizontal- line  need  not  be  one  direct  Line,  but  may  be  turned  at  one  or  more  An¬ 
gles,  provided  that  it  lie  totally  in  the  Superficies  of  the  Horizon. 

2.  With  a  Perpendicular  Thred  held  up,  projeft  the  Sun  into  the  affigned  Point, 

and  into  the  Horizontal  Thred,  and  tie  a  little  mark  of  Thred  upon  the  fame'Ho- 
rizontal,  through  which  the  Shadow  cutteth.  At  the  fame  inftant  alfo,  take  the; 
Surfs  Altitude.  . 

3.  By  the  Altitude  taken,  find  out  the  Azimuth  j  This  Azimuth,  what  ever  it 
be,  is  reprefen  ted  by  the  knot. 

4.  Apply  a  paf  e-board  to  the  afligned  Point,  and  hold  it  flat  that  it  may  anfwer  to 
the  Horizontal  Thred  alfo,  and  upon  this  pafte-board  protraCt  your  Azimuth  by  a 
Thred  extended  from  the  Point  afligned  for  the  Centre,  to  the  mark  upon  the  Hori¬ 
zontal  Thred.  This  done, 

5.  By  help  of  that  Azimuth  upon  your  pafte-board  protafl:  the  Meridian-line, 

obfcrvmg  the  true  Coaft,  and  quantity  of  the  Angle  from  the  Azimuth ;  and  to  the 
Meridian  deferibe  an  Horizontal  Dial.  * 

6.  Applying  the  pafte-board  to  its  place  again,  all  things  ftanding  right  as  before, 
projcCt  all  the  hours  into  the  Horizontal  Thred  from  off  the  pafte-board,  and  fee 
marks  upon  the  fame  for  the  Points  of  each  leveral  hour,  which  marks  may  be  lit¬ 
tle  mpveable  knots  to  flip  to  and  fro  upon  the  fame  Thred. 


7.  Pro^ 
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^‘Extend  a  Thred  from  the  Point  afligned  for  the  Centre  to  the  Poles  of  the 

■World,  which  (hall  repre Thred,  and  this  Axis,  (either  by  your  eye, 

•  io.  By  the  Point  hour-knots  to  the  Axis,)  you  may 

laying  the  Axis  to  the  l^ur-poin  5  Y  ^  may  t[ie  Axis  alone,  and  coh- 
projeft  all  the  hours,and  draw  £  adnto  the  Meridian,  for  if  from  the  Point 

U  your  felt  and  Axis>  -r exKnd  to 

afligned  to  K d?6.  .Pfumi^taMine,  and  do  repofe  (with  your  eycj  the  fame 
Thted°up«“he  Pole pJL  t,  then  (hall  the  Shadow  of  the  Thred  give  you  thatdtour- 

line,  and  dofe,®  j Axislyhis  in  its  true  Situation,  you  may  eafily  fit  an  Axis  to 
Aetojofture  If  your  Dial  be 

( by  one  fide  pf  a  Nominal  Square,  PP  and  meafure  from  it  the  Elevation  of: 

lying  upon the  g  C  ^  hSe  j^fbc  deferibed  upon  a  curved  Superficies,, 

the  Axis  above  the  Plain.  ^  lc  direaiQh  of  the  Thred  only.  .  .  .A; 

you  muftbc  content  tofet  up  Y°  c  ^  g  a  pQint  0f  the  Axis,  is  as  it  were  thfc 
".12.  This  Point  afligned  for But  if  it  be  required' 
Apex  of  the  ™ ^whiSt  Ae  Axis  and  Hours  will  not 

to  fee  up  an  Axis  |  to  iuen  a  oupernc  ,  y  1  Axis  may  be  but  of.  very  fmall 
meet  in  any  tolerable_manner,_  *  required .  In  this  cafe,  let  up  any 

Elevation  above  the  Superficies,  a  y  «  frotn  t4he  Superficies,  as  ebatthe  Axis 
point  (of  Wire,  or  1  And  through  thafPoint  let  it  be  required  to  make  the 

and  Hours  may  be  diftmti  -  And  t  g  ^  projea  tQ  this  Point,  as  before,  by 
Axis  pafs,  you  have  no  more, to  do '  ™  Y. ,  through  that  Point,  and  noting' 

Tetting  the  Shadow  of  a  Pcrpeiidicul  ^  CG£nting  that  end  of  the  Wire  a?  your 
the  Thred  that  lies  to  projeft  the  hours  is  a  Partem 

^This^way  is  as  general  as  the  former,  fe^^®'<gJ>J°^^,[Ij.therIconaguciUs*'or^fe- 
perficies,  be  they  plain  or  curved,  Simeons’  in  re 

perate,  and  that  without  any  ^boriou  ^q  u  ^  ^  pui:nitur€  which,  is  ufual, 
fpeft  of  Inclination  or  Declination.  “7  ,  }L  your  Axis,  unto  which  fas  re-- 

'  yoa  nauil  make  fomc  mark  fMtch^  or  b  )  V '  f  Semicircle  you  are  to  projeft. 
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CHAP.  HI. 

From  a  Hole  made  in  any  Pam  of  a  Glafs  Window,  bow  to 
draw  Hour-liner  within  any  Room  upon  the  Window- 
board,  Window-Jambs,  and  Floor:  Nay,  under  the  Inter- 
tife  where  the  Sun  can  never  pine  :  By  which,  the  fpot 
of  Light  pajfing  through  the  Hole,  pall  pew  the  time 
of  the  day,  upn  any  of  the  Plains  upn  which  the  Spot 
of  Light  pall  fall  i  or  to  which  it  may  he  transferred . 

flrft,  if  the  Glafs- window  of  any  Room,  one  Pain  or  Quarry  of  Glafs  be  darkiicd, 
and  a  hole  about  half  a  quarter •  of  an  Inch  Diametrc  made  about  the  middle 
thereof,  the  Sun  (hining  upon  the  Window  will,  through  that  hde,  caft  a  bright 
Spot  of  Light  into  the  Room,  which  as  the  Sun  in  his  motion  paflTeth  by  the  Win¬ 
dow,  the  Spot  of  Light  will  be  alfo  removed  from  place  to  place,  fometimes  upon 
the  Window-board,  fometimes  upon  the  Jambs,  fometimes  upon  the  Sides  and  * 
fometimes  upon  the  Floor  of  the  Room.  .If  fudh  aHole  Jhould  be  fuppofed  tobethc 
Onodus  or  Point  of  the  top  of  the  Perpendicular  Stile  Of  any  Dial,  I  lay  from  it  the 
Hour-lines  of  a  Sun-dial  or  of  feveral  Dials  (for  every  fide  or  part  of  the  Roomisa 
different  Plain )  may  be  made  about  the  Room,  If,  .•  .  ,  , 

-  i.  Horizontally  you  apply  an  Horizontal  Dial  to  the  Hole  m  the  Glafs- window, 
and  extend  athird  Horizontally  alfo  from  the  Hole  over  every  Hour-line  ( or  half 
and  quarter  Hour-line)  till  it  touch  the  Sides,  Doors,  Windows,_Jambs,  or  other 
0bieCts  or  Impediments  ( (landing  ip  thewav)  about  the  Room:  I  hen,  § 

2  The  Twelve  a  Clock  Hour-line  being  both  an  Hour-line  and  an  Azimuth  al¬ 
fo,  'you  may  f  by  a  Perpendicular  Thred  •  or  Threds  transfer  the  fame  to  the 
deling  or  Floor  of  your  Roomy  or  to  which  of  them  will  belt  ferye  your  turn,  and 

fometime  thcrc  may  be  occafion  for  both :  Then,  . 

a.  In  this  Meridian  Line  find  another  Point,  from  which,  a  Line  or  Thred  ex¬ 
tended  to  the  Hole  in  the  Window  may  represent  cither  the  Direct  (  or  Reverted  ) 
Axis  of  the  World,  and  unto  that  Point  or  Points  all  the  Hour-lines  which  you 
draw  in  that  Room  will  have  refpeft  unto  (or  be  nuhe  lame  Plain  with;  this  Axis: 

^4!  IfCyou°fix  a  Thred  in  one  or  both  of  thefe  Points,  (or  Poles  rather,)  and  extend 
that  String  by  the  Side  of  another  String  extended  from  the  Hole  over  any  Hour, 
line  or  Point  found  on  the  fide  of  the  Room  as  before,  that  moveable  String  being 
gently  moved  by  the  Side  of  the  Horizontal  String  ftiall  trace  out  /  upon  all  Objefts 
that  it  meets  withal )  the  Hour-line  which  the  extended  Horizontal  String  doth  re: 
prefent. 


CHAP.  IV. 

Of  Reflected  Dials. 

REflexion  is  beft  made  by  a  piece  of  Looking-glafs,  which  is  fo  much  the  better,; 

by  how  much  it  is  Thinner,  for  the  thickneis  of  it  caufeth  a  double  Ray  ot 
Light  to  be  Reflected  *  the  breadth  may  be  about  half  an  Inch :  And  to  prevent  this 
double  Ray  of  Light,  colour  the  lower  Superficies  thereof  with  iome  thick  CM 
Colour,  or  Rub  it  upon  a  rough  Brick  or  Grind-Stone  rather,  which  will  prevent  the 
double  Ray* 


chap; 


s  Clift  ( «■ 

nL  Liquor,  )  a  Ref, £l  Him  «ps»  my  Suf erfkm, 
Flat  or  Curved,  one  or  more. 

THis  is  fpr  ReHc£ted  Dials  within  *  oSdfng 

1  perficte,  but  is  Jf"craLt'?  «’* inriS  oflKc^Superficies,  whereto  the 
Upright,  or  clfe,^“'d  s'  b  paracular’in  refpea  of  the  polture  o(  the  Glafs,  for 
Dcfcripnon  is  to  bc  iriade,  bi  P  Horizontal.  Now' to  place  it  Horizontal,  do 
that  is  here  required  that  1 •  “d  iVcn  with  the  Board,  and  either  make  it 

thus:  Lay  it  : Inc?  ? f  L^rd bring  ftrtight  and  juft  fe  )  orelfe  . 
faft)  by  M"™  ‘f^fad  bea  en  v«y  thin,  but  be  iure  it  lie  true  to  the  flat  of 
overlay  it  with  a  1  late  or  j.ca  j  flat  or  Horizontal,  which  • 

i0l'  The  Glafs  being  laid,  obferve  the  Spot  of  Light  that  the  Sun  cafe,  and  mah-e 

*- 

e“tlffi~hSeonV^ 

andthe : 

bpSl^eSafejh^ 

e&  And’in  cteMA £jm 

'  till  it  rife  up  to  your  Latitude  v  fo  fiiall  the  tuiicr  o  lf  f  }  b  not 

on  feme  Objea  let  to  receive  it )  the  North  Poie  Keflefled.  U  euc,  • 
convenient,  (becaufc  in  W  ndows,or  fuchddte  PHck  that  to^rawa^s  ^ 

the  North  Pole  will  be  without  the  Room,  and  Co  the  ab,  f“  find  mJt  [hc 
tended  towards  that  Pole  will  be  without  alfo  )  y  .  f  reflefted  Axis  being 
oppoiite  Pole  to  it ,  chat  is  to  fay,  that  Pole  which  he  tormer 
extended  through  the  Glafs,  and  below  it,  would  iign  out,  and  the)  may  tircct 

"  Pm  “Meridian  Line  towards  the  Me  that  is  “  lewued 

wards  the  North  Pole,  and  theK  ^  J^^e1  muft  be  depfefled  towards 

the  Glafs,  exprefsor  pro jeft  your  Latitude  downwar  ,  (  ■  ,  w  jj;an 

(hall  the  ku&  of  the  Semi-Circle  point  out  the  rcflcAcd  South  1  oie  to  the  Mcnma^. 


c-  point  out  the  re 

Y  y  y  y  ? 


Cursus  Mathematicus.  Book  .VHP 

whether  you  will  or  can  (moft  conveniently;  ufc  the  reflefted  North  Pole 
above  the  Glafs,  or  the  refle&cd  South  Pole  below  it,  you  are  to  take  your  choice 
for  both  the  one  and  the  other  of  them  do  repreient  the  reflefted  Axis  of  the  Would'. 

8.  By  this  reflc&cd  Axis,  and  the  Hour  Points  figned  out  upon  the  Horizontal 
Thred  you  may  eafily  project  the  refleded  Hours,  in  the  fame  manner  that  hath 
been  heretofore  declared  upon  any  kind  of  Superficies,  one  or  more,  whatever  they 
be  that  ftand  in  the  way . 


How  Juch  Circles  of  the  Sphere,  as  have  relation  to  the 
Courfe' of  the  Sun,  may  he  inferihed  upon  all  Dial  Plains i 
whether  p lain,  projeBed,  or  refleBed. 

P°A  R  T  V. 

AS  Hour-lines  may  be  deferibed  upon  all  forts  of  Plains,  to  ftiew  the  Hour  of  the 
the  Day,  by  the  fliadow  of  a  Stile  or  Axis  \  fo  may  other  Lines  alfo  be  deferibed 
upon  the  fame  Plains,  which  Audi  have  relation  to  the  Sun's  Courfe-,  which  (hall 
trace  out  upon  the  Pl^in  (by  the  fliadow  of  an  Apex,  or  Point  in  the  Axis  )  the  Sun’s 
courfe,  whereby  at  the  fame  time,  not  only  the  Hour  of  the  day  may  be  known, 
but  ( 2 ;  the  time  of  the  year,  (3)  the  rifmg  and  fctcing  of  the  Sun,  (4)  the  length  of 
the  Day  and  Night,  (5)  the  Sun’s  Azimuth,  or  on, what  Point  of  the  Mariner’s  Com- 
pafs  the  Sun  is  at  ariy  time  of  the  day,  (<5)  the  Almkanthar ,  or  Circle  of  the  Sun’s 
Altitude,  whereby  the  proportion  that  any  objea  bears  to  its  fliadow  is  difeovered, 
(7)  the  Babytonijh ,  Jernfa  and  Italian  .Hours.*  (8)  the  Sine  of  t he  Zodiack,  in  which 
the  Sunis  j  with  (9)  thofc  Afccnding,  and  Defccnding  *  and  (10)  the  Circles  ofPo- 
fition, flic  wing  in  which  of  the  tWclve  CoeleftialHoufes  the  Sun  is  at  any  time  of  the  daft 
and  dives  other  Gnomonical  ConcluJions  *  and  before  any  of  the fe  can  be  inferibed 
upon  any  Plain,  a  convenient  Point  or  Apex  in  the  Stile  pmft  be  found,  for  it  is  that 
which  gives  the  fliadow ;  Therefore, 

§  I.  Of  the  Perpendicular  Stile. 

THismufl:  be  Perpendicular  to  the  Subftile,  and  the  top  thereof  determined  in  the 
Stile  or  Axis.  .  •  • 

Jf  the  Plain  be  fmall,  confider  whether  itbc'dire&or  declining,  and  much  declining. 
Ifdired,  the  Subftile  may  be  placed  in  the  middeft?  if  declining,  then  on  the  part 

oppofite  to  the  Declination.  • 

The'Subftilc  well  placed,  (and  room  left  for  the;figufes,)  divide  it  mto  two  parts, 
fo  as  that  part  next  the  Centre  of  thc^Dial,  may  be  the  Tangent  Complement  of  the 
Height  of  the  Pole  above  the  Plane^-and-the  other  part,  the  Tangent  Complement 
of  the.  Sun’s  Meridional- Height  in  the  beginning  of  .that  Tropick, which  is  to  be  more 
remote  from  the  Centre  of  the  DM ' ,  t ; , ; t  .  , 

Arid  the  Radius  proper  to  thefe  Tangents  fhall  be  the  Perpendicular  Stile,  to  be 
placed  in  the  point  of  Dlvifion  in  the  Subftile  perpendicular  thereunto. 

§  I  I.  Of  t  he  Sines ,  or  Parallels. 


A  Sine  is  a  twelfth  part  of  the  Ecliptick,  and  contains  therefore  30  deg. 

;A  Parallel,  according  to  the  yulgar  fenfe,  is  the  Sun’s  diurnal  Motion  day  by 
day.-  And  becaufe  there  are  47  deg.  from  Tropick  to  Tropick,,  .there  may  be  fo  ma¬ 
ny  Parallels  *  that  is.  Circles  Which  the  Sun  deferibes  every  14  Hours,  fuppofed  Pa¬ 
rallel  to  the  Mquatoi'y  though  not  exactly  fo*  and  although  there  are  47  of  thefe, 
yet  in  our  Latitude  of  51.  31'.  we  accompt  but  9*  thole  which  are  the  dayfrpm 
Sun  to  Sun,  when  it  is  8,  9,  10,  11,12^13,  14,  15,  or  id  Hours  long.  The  De¬ 
fection  of  thefe  parallels,  and  of  the  Signs  is  made  the  fame  way,  only  due  relpett 
muft  be  had  to  the  quantity  of  the  Sun’s  Declination.-,  ,for  in  all  direct  Horizontals,  the 
Perpendicular  Stile  being  Radius,  the  Tangent  Complement  of  .the.  . Sun’s  Height  in 
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— rr^Ttollel,  at  any  hour  of  the  day,  fet  off from  the  foot  of  the  faid  Stile,' 
ally  Sign  or  l  ara  3,  ,j  RjVesamark,  by  which  the  Parallel  of  that  day 

and  extended 1  to  ^ ork  repeated  fo  often  as  the  number  of  Parallels  to  be  m- 

^f^andAe  Hour-lines  require,  ihall  give  rcfpeSive  points  enough  in  each  hour, 
to  draw  each  Parallel  by.  Example.  ’ 


t  ,1,,- latitude?!,  gz.  the  Slid  being  in  Pijces,  ( tliebeginningthereof,)  tbedej 
pl  1  f  .  cLltl's  Height  above  the  Horizon  at  every  hour  being  as  folloWeth ;  that 
gtees  of  the  ouns  racigi.t  *  ,  at  two;  l  ?,  S7  -  at  three  ,  8. 3a1.  ac  four, and 

is,  a?-  37-  at.0?'  ucn  and  eleven  refpcaively, if  the  Perpendicular  Stile  being 

Radius^  the  i  g  ,  refpedive  Hour,  diac  is,  the  Co-Tangent  of  25. 

*  of  1  and*!!,  andfotheothers,  theyfliall 

37 .  honi  thetoo  ^  Qne  by  which  a  Line  being  drawn  with  an  even  hand, 

gwe  points,  meyey  ,  Pl^n .  Ancj  tbe  like  of  al  the  reft. 

A  tKfo?e  se^  as  alfo  in  all  Reclincrs*  chat  is  to  fay, upon 

And  therefore  gener  y  Ril  Di  j  proper  tothe  Plane,  and  infcribc  the 

j!1  PlinelTil&n  ft, by fating  ^  ^  foot  of  the  Perpendicular. Stile, 

Signs  or  Paralldsuro»,y  H?;g|,t  at  every  Hour  m  the  beginning  of 

the  "Tangents  above  that  Plane,  taken  as-an  Horizon,  the  Perpendicular  Stilebe- 
every  fuch  Sign  abov?  a  thefc  Tangents  fo  fet  off,  upon  every  refpe&ye 

mg  ever  R“;ft,\*a  points.  by  which  Point,  Lines  drawn  with  an  even  hand,  Ihall 
Hour-line  wi  a  1°  ^  Horizontal  Dial  being  drawn  in  obfeure  Lines,  the 

Bial  for  rh/pWc  may  be  drawn  afterwards;  The  Parallels  ferving,  which  were 

drawn  before.  7  £tflwp/t.. 

.  ■  .r  C  l  7 13° 

,  Of  TtfHwd  to  be  T  2  <5o  d  . 

at  the  Hours  of  V  3  4 6  X 

;  (_■  4  31  53 

TheTangents  of  the  Complements  che^a/iS’  to  tWieTa^entp 

the  foot  of^ ^the  Perpendicular Stuca  aiv/the  true  Diftanccs  between  the 

- » .1= 

every  Sign  in  any  Latitude,  is  note  y  ■  ^  page ',371.  where  there  is  a 

hfZ  AIeZa,  it  any  Latitude,  as  nhthe  ufe  thereof. 


§IiI,  Of  the  Vertical  Circle,. 

HpHefe  are  vulgarly  caM  Azimuths  and  ^eidt^anS  Nadh  of  the  Place. 

1  Horizon,  and  mterfcfting  9^c  a  thcfe  Circles  (hewing  thofe 

The  whole  Horizon  being  divided  into  32^eqnzi  parts,  tnptq 
divifions  are  called  Points  ofthc  Gompa%;and.  marked 

thereof,  the  Centre,  at  any  convenient  D!ftance  defcribe^t^itci  ,^  ^.^  ^.^^._ 

muths  upon  that  Dial.  2.  Upon 
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:  llnnn  Vertital  (  or  South)  Dial,  through  the  foot  of  the  Perpendieu- 

Ut  S«cP  draw  a  right  Line  parallel  to  the  Horizon,  and  making  the  laid  Stile  Rafc 
«  upbh  the  Parallel  Line  fet  off  both  ways  from  the  Meridian  Tangents  of  ,0) 

P  A  in;,  degrees,  through  which  divihons  right  Lines  drawn,  all  at  right 
Ancles  witii  the  parallel  Line,  Ihall  be  the  Azimuths. 

/Ingles,  declining  Vertical,  the  fame  being  done,  Ihall  give  the  Avnmthot 

J1QU°  &•/  from  the  Meridian  of  the  Plane,  or  from  the  Meridian  of  the  place, 

S  allowance  being  made  for  the  Difiance  of  Meridians. 

jult  alio  b .  redini  Planes,  the  Perpendieu  at  Side  being  chofen,  and 

made  the  Kaditos,  the  Tangent  Complement  of  the  Reclmat.on  applied  from  the 
S^ofVhe  hid  Stile,  to  the  Meridian  of  the  place,  (hall  determine  the  Zenith  of  the 
e  h  ough  wh’ieh,  and  the  foot  of  the  Stile,  that  Isthe  Zenith  of  the  Plane,  a 
f Lhr  Line  drawn,  Ihall  be  aPcrpendicular  to  the  Horizontal  Line,  which  Ihall  con- 
cmr  witlnhe  yEf'wtor  in  the  Hour  of  8  v  and  therefore  if  from  the  foot  of  the  Stile 
upon  the  faid  Perpendicular  towards  the  North  (for  the  former  application  is  made 
mwards  theSouth  )  be  fet  off  the  Tangent  of  the  Rcclination,  a  Line  drawn  from 
Ehe  rod  thereof  a  nghc  Angles  with  it,  (hall  be  the  Horizontal  Line  r  upon  which, 

!  ^  T^narnrcnfio  ao  6x.  (the  iecant  of  the  Reclmation  being  now  made 
Ka,tL)  fee  from  faidnght  Angle,  Lines  drawn  from  them  to  the  Zenith  of  the 

PleCef  heDiftancebct^xttheMcridlahsbeing  known  upon  theHorizontal  Line,  the 
Azimuths  which  were  accompted  from  the  Meridian  ot  the  Plane,  may  be  fitted  fot 

aC“mPcxa^  Tangent  of  20  deg.  then  that  Azimuth 

like  Method  ferves  for  any  Pittance. 

§  IV.  Ahhicmkrs 

ARE  leffef  Circles  of  the  Syhete,  and  fnay  be  called  jhe  Parallels  of  Declination 
from  the  Horizon  1  having  in  all  rcLpefty  the  fame  relation  and  habitude 
tothe  Azimuths,  that  the  Signs  have  to  the  Meridians,  although  thefe  are  accompt- 
edby  iTd.  and  thofe  ufually°by  10  d.  and  therefore  as  m  e  he  delcrmt, on  or  the  Signs,, 
an  Horizontal  Dial  proper  to  the  Plane,  being  firft  (obicurely)  delineated,  it  was 
ttewed-  that  the  PointstW  which  theSigns  or  Paralelsmuft  pafsupon  cveryhoitr 
might  be  had  by  applying  the  Tangents  of  the  Complements’ of  the  Suns  Heightat 
thole  Hours  in  thofe  Parallels,  from  the  foot  of  the  .Perpendicular  Stile,  tottere- 
fbe£tive  Hours,  fo  here  making  ufc  of  that  Azimuth  which  is  Perpendicular  to  the 
Plane,  (  which  in  all  Planes  is  that  which  paffeth  through  the  foot  of  the  Pcrpendi- 
alarStilO  thereftofthe  Azimuths  being ahainfcnbed,  the  Tangents Complo 
ments  of  me  Suns  Height  above  the  Plane,  when  he  is  in  any  Azimuth,  appliedfrom 
t“e  foot  of  the  Stile  to  the  Paid  Azimuth  gives  a  point,  through  which,  that  Height 

rtnu  -ic  ;n  T  ilf  2  Pa«  T.  Prob  17.  Page  372.  where  there  is  a  Tabic,  (hewing 
whft  Akirudedie’Sim  hath,  he  beingupon  every  tenth  Aziiputh  from  the  Meridiau, 
in  the  beginning  of  every  SignintheLatitude  of  5 1  deg.  30  min.  and  the  like  may  be 
made  by  the  Malemma  for  any  Latitude,  as  m  the  ufes  thereof,  or  by  any  other  Pro: 

iS  the  fame  time,  the 

Tangent  Complement  of  that  Height  applied  from  the  Stiles  foot  to  the  Azunut  , 

"ferf  ■ * 

Angle  x  p  j  fs  found,  wliich  wilf  crofs  the  Azimuth  aforefaid  in  the  lame  pomtalfo. 

^hich  Hour,  if  it  be  uneven,  and  unfit  to  remain  with  the  red,  may  be  drawn 
obfcurely. 


SECT, 


Parts  II,  and  III-  Geometrical  and  hfirumeiitd  'DIALLING. 

$  v.  Of  the  JemJh,  Babylon  ip.  and  Italian  Hours. 

nr1  HF  Babylonia  are  accounted  equal  Hours  from  Sun  riling,  and  may  be  in- 
I  leribed  upon  any  Plane  by  help  of  thofe  two  Parallels,  which  fliew  the  longeft, 
,„d  fliorteft  day  confining  of  intire  hours,  as  here  i<5  and  8  hours,  and  of  the  Jkqm- 
“  ’  for  a  Line  drawn  through  the  hour  of  5  in  the  firft,  7 111  the  /nqo.ator.  and  9  m 
rheother,  is  the  hour  of  1  from  Sun  riling. 

Likewise  in  the  feme  order,  through  6, 8,  and  10, Ihall  pals  the  hour  of  2,  the  like 

01  InW  inter  when  the  Parallel  of  8  hours  (lull  fail,  the  other  two  points  wiilfervcf 
becaufe  the  hours  to  be  drawn  are  right  Lines.  ■ 

Rot  after  the  firft  fix  hours  are  infenbed,  the  /Equator  failing  alfo,  fome  other  Di¬ 
urnal  Arch,  as  of  9  or  10  hours,  muftbedeferibed  to  fupply  that  want.. 

The  Italian  hours  are  accounted  1,  J,  3  ire.  trom  Sun-fetmig to  infcnbe  thefe. 
the  fame  Diurnal  Arches  will  ferve,  and  a  Line  drawn  through  them  in  the  hours 
0  7  and  5,  Afternoon,  f  obferving  the  fame  order  as  before  J  Ihall  be  the  hour  of  1 ; 
flieftke  through  7, 5, and  3,  (hall  be  the  hour  73 ;  the  Night  hours  of  9, 10,  ire.  are 

^ThcTeW^i'hoursare  reckoned  like  the  Babylonilh,  from  Sun-rifing,  but  unequal-- 

ly,  their  fixth  hour  being  Noon-,  and  every  hour  a  twelfth  part  ot  the  Artificial 

d%f, ^torTours^ ^roperto  the  Plane'being  firft  drawn,  and  the  Diurnal  Arches  . 

nf ,  c,  xi  and  9,  ( if  it  may  be )  divide  the  degrees  in  each  by 12,  and  the  Quotients 
bvn-OTelfe  (which  is  all  onej  divide  the  faid  Arches  by  180,  the  tliree  Quotients 
SVive  the  Juft  times  in  hours  or  ufual  parts  of  hours  from  12  of  Clock  upon  the 
two  Parallels  and  the  /Equator ;  through  which  lines  drawn  by  a  Ruler  Ihall  be  the 

T™h,^'ln<Latkude  <  r.  ax',  the  Diurnal  Arch  of  t  5  hours,  is  in  degrees  225, which' 
diWded^bv^l8o  the  Quotient  is  ih.  and  fo  much  the  Jewiih  hours  of  s  and  7  are  di- 
tefrom  Noon,  anhour  and  quarter  being  a  twelfth  part  of  the  Diurnal  Arch  o 
r  s  houB  ^hkh  hour  and  quarter  being  doubled,  gives  the  olaceof  4  and  8,  tripled 
h0i  ,  flTVi  a  iffc  from  Noon,  upon  that  Parallel  of  15  hours. 

. ln.  ,,;  riinr  5  nf  qll  hour  which  (hews  the  place  of  the  Jewiih  7  and  5,  to  be 
*?ttoSmBrfteriob<*>re^oon,  and  doubled  is  if.  which  gives  the  place  of  8 
aft  one  with  our  I  -ft  and  to! .  and  fo  tripl.ng  and  quadrupling  and  quintu- 

Hve^XeoftheotherhouB0nthhPa»nel0f9iJegrceS.  n 

P  At&e  pare  doubled  and  tripled  as  is  faid,  will  always  (  in  this  Parallel  and  the 
former  fall  won  even  hours,halves,or  quarters  of  our  hours,  which  is  the  only  rca-_ 
tlipfr  ™o  Parallels  of  1 5  and  9  are  preferred;  there  being  noneeeffityof 
Sfin^em  more  than  the  Tropicks  or  other  Parallels,  only  this  convemeney  of 

"Sirin  the  Diurnal  Arch  of  1 2,  that  is,  the  Mauator,the  equal  and  unequal  hours 
“  .k,.  ;,e  IdiL’H  hours  of  ■!  and  7,  with  our  lioursof  n  and  1,  fo  their 

1°S  'with  our  2  and *K)f fo  that  a  line  drawn  from  fj.  in  the  Arghof  .5  to 
t andfrofothenceto-J  in.theArchof  9htek7,  G, 


C  O  N  C  L  V  S  I  O  N. 

T  Micht  f  in  this  Place  )  have  illuftrated  the  foregoing  Precepts  by  Figures  and  Ex- 
I  ample*  •,  but  the  Book  fwelling  to  a  bulk  beyond  my  Expedition,  I  paft  that  over  ; 
And  the  rather  becaufe  I  have  (  in  my  late  Book  ot  Dialling,  Pnnted  Anno  1680.  ) 
at  large  infifteclon  thefe  Matters,  and  of  many  other  GnomonKal  Conditions :  And 
fofliafl  here  fatisfie  the  Reader,  by  inferring  the 

Tangents  and  Secants  •,  which  will  be  of  great  ufe  in  the  putting  in  of  the  Furmtwe  up 


A  Table 


A  Table  of  Natural  Sines ,  Tangents  and  Secants ,  fo  every  degree  of  the  Quadrant  to  a  Radius 
of  I.OOOOO.  o/>mrt  wfo/or  the  ready  inferting  of  the  Furniture  into  all  manner  of  Sun  Dials. 


D.  Sine ■  Tangent.  Secant, 

o  0.00000  O.OOOOOr  1.00000 

1  0.01745  0.01745  1-00015 

2  0.03489  0.03492  1.00050  • 

3  0.05233  0.05240  1-00137 

4  0.06975  006817  1-00232 

5  0.08715  0.08748  1.00000 

6  0.10452  010510  1 0001 5 

7  0.12186  0.12278  1.00060 

8  0113917  0.14054  1.00137 

,9  0.15643  0.15838  1.00232 

10  0.17364  0.17632  1.01542 

11  0.19080  0.19438  101871 

12  0.20791  0.21255  j  1.02234 

13  0.22495  0.23086  1.02620 

14  0.24192  1 0.24932.  1.03061 

15  6.25881  0.26794  1.03527 

‘  16  0.275 '6$  0.28674  1.04229 

17  0.29237  0.30573  1.04569 

18  0.30901  0.32491  1.05146 

- -  -  1.05762 

1.06417  j 
1.07114: 
1.07852 
1.08636 
1.09463 

1.10337 

I.U2SO 
I.I2232 

1  -1 3257 

1.1547c 
1.16705 1 
1.17917 
1.19371 
1.20621 


35  u07537  I- ’2077 

36  O.58778  O.72654  I.23606 

']  37  O.60181  0.75355  I  25213 

38  O.61566  0.78128  i.26901 

,  39  O.62932  0.80970  I.2S675 

•  40  0.64278  0.83909J  1.30540  ; 

1  41  665605  0.86928  X  3^501 

42  066913  0.90040  184563 

43  068199  o.9325V  i-367 3* 

44  0.69465  0.86568  1.3905^' 


40  j  i 

4710.73135  IO7236  I.4O627  ! 

48  0.74314  I  II06[  I.49447  j 

j  49  I  O.7547O  HVO36  I.52425  | 

50  0.76604  1. 191 75  1  55572  f! 

51  0.77714  1.23489  1 58901  [i 

52  078801  1-27994  162426 

53  0.79863  1.32704  .  r  66164  " 

54  0.80901  13763b  1.70130 

55  0.81915  142^4  1  74344  ‘ 

56  082903  147699  1 78367 

57  0.83867  1.53986  1.83607  ; 

58  08480+  160023  188707.1 

59  08571 6  166427.-  19460 

60  0.86602  173205  200000] 

61  0.87461  180404  2.06266  j 

,62  0.88294.  188072  2.123084 

63  0.89100  196261  2.20268 

64  0.89879  205030  2.28017 

0.90630  2.14450  2.36620  | 

0.91354  2.24603  2.4585 9  I 

092050  235585  2.55930U 

__  O.92718  247508  266946  ! 

69  093358  2,60508  I  2.79042  ! 

70  o  93969  :  2.74747  2  92380  . 

71  0.945^1  290421!  3.071^  : 

72  O.95106  307768  3.23606 

73  0.95630  3 17085  3.42030 

,  74  0.96126  3  48741  (  3-62795  j 

75  0.96592 

76  1  0.97029 

77  0-P7437 

78  0.97824 

79  0.98162 

80  0.98480 

81  0.98768 

82  o  99026 

8 3  099254 

'  84  c.99452 

85  0.99619 

86  099756 

87  0.99862 

88  0  97939 

89  099984 


19  0.32550  •  u*6‘rr5-4 

20  0.34202  0.36397 

21  O.35836  O.38386 

22  O.37460  O.4O402 

23  O.39073  042447  . 

24  O.4C673  O.44522  , 

25  O.42261  O.4663O 

26  O.43837  O.48773 

27  O.45399  O.50952 

28  ,046947  O.5317O 

29  O.48480  O5543O 

30  0.500:0  O.57735 

31  O.51503  O.60323 

32  O.5299I  j  062486 

33  O.54463  O.64940 

34  0  55919  { a6745P 


3.73205 

3.86370  1, 

4.01078 

4* 1 3356 

4-33147 

.4-44541  « 

470463 

4  80973  .. 

5-14415 

5.24085 

5.67128 

5  75877i 

631375 

6.39145 

711536 

7  18529 

8.14434 

8.20550 

9.51436 

9.56677 

‘11.43005 

-11.47371  ' 

14.30030 

I4-33558 

19,08113 

19.10732 

2863625 

*8.6537° 

57.28996 

57.29868 
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Of  the  Heavenly  Bodies ,  that  have  a  Second 
Motion  of  their  own. 


Procem. 

I S  N iinih  Book  of 

|  Mr.  Nicholas  Mercator  ‘■/Hal ^tJf^Andthe  Method  which 
X  notny  *  ifm  t*®*  *  Ph~na  (i.  O 

thoft  Things  (O/ 

/emrtiim  «/»&«*  «eH/r/i  tef"  X?  TAl  of  which  they  have  endeavoured  to 

U  del  Jr  the  chief  Hyp*^.  *  *  g  tvedfeJ.  (30  1^//;™^ 

*»«/»«*.  on  Account  J determin'd  by  the  Obfervat,- 

rnnner,  him  all  the  farts  of  the  Hyp  (Jg  jfejf  have  been  made  ae¬ 
ons  that  have  been  made.  (4O  1  ^  a/>  cxflain  the  Vfe  of  them  by 

cording  to  the  determin'd  Lines  and  Angl  e ,  *»<*  «J 
Rules  and  Examples  too,  as  far  as  may  Ire. 


SECTION  I- 
Of  the  Phxnomena. 

r\F  the  PhMcrn, a11  tKe  Star5’ 
others’am peculiar1  torthefe ’or  thofe  V£^%mcts,  That  they  do  not  always 

rife'or'^lb^i^die^faiTae^ jdace^of ^t^  daat^they^r^  ^^^^ere  k^rl- 

that  place  where  the  Sun.nfes  m  S?”v  i,’ev  mdown  fomecimes  in  the  place  of 
fes  in  Winter  ;  and  in  like  manner,  tlia.  ,y?  Qf  t|lc  Smrnno-Soljhce.  Again, 
the  namensmffittiv,  and  fometimes  in  the  place  the  North,  and  fome- 

That  under  the  Meridian  they  go  fometimes  mm  e^  ^  certain  Bounds  or  Li- 
tiines  lower  cowards  the  South.  Bel  v  _  Southward  in  their  rife  or  fetting » 
tnits,  beyond  which  they  neither  w““fXi  they  ate  culminant, 
not  ate  they  elevated  or  deprefs’d  beyond^them,  wnc  a.  -Tis 


2.  Tis  found,  That  fotnctimcs  all  the  Planets  move  taller,  lomctimcs  flower. 
2  That  ibmetimes  they  appear  greater,  and  fotnctimcs  lets,  though  at  both 
times  the  Refrattions  be  the  lame,  as  being  in  the  lame  Altitude,  or  m  the 

lame  Temperature  of  Air.  ......  , 

a.  That  they  have  divers  Situations,  both  with  relation  to  one  another,  and 
alio  to  the  fixed  Stars:  And  that  fometimes  in  their  Conjunctions  or  Approaches 
I,,  one  another,  the  fixed  Stars  arc  cover'd  by  the  Manas,  and  lometmies  the 
Planets  by  one  another-,  and  yet  not  all  alike  with  relpcdto  all  the  Inhabitants 
of  the  Barth. 


I  But  particularly  as  to  the  Sun,  ’tis  obferv’d,  That  after  it  is  let,  it  has  certain 
Stars  vifibly  apparent,  that  will  let  after  it,  which  tome  days  after  appear  no 
more  and  that  when  ’tis  about  to  life,  it  has  feme  before  it  that  appear  not, 
which  yet  after  tome  days  appear*  and  rile  before  it. 

6  That  the  Sun  [pends  187  Days  in  patting  from  the  Vernal  to  the  Autumnal 
flummox ,  and  but  178  in  parting  on  from  the  Autumnal  again  -,  fo  that  it  tarries 
nine  whole  clays  longer  in  the  Northern  than  in  the  Southern  Stuns. 

7  That  the  Sun  fometimes  fuffcrs  a  total  Eclipfe,  but  for  the  molt  part  only 
a  partial  one  i  and  both  thcic  only  in  the  New  ot  the  Moon,  and  yet  not  m 

every  New  Moon  neither.  .  r  r  ,  ^ 

S  '  That  the  vreateft  Declination  or  Departure  of  the  Sun  from  the  /Fx/uatw, 
ns  well  Northward  as  Southward ,  fccriis  to  be  grown  lefs  i  lince  it  is  not  now  ac- 
couuced  fo  great  as  it  has  been  formerly.  r,.  c  .  . 

cj  As  to  the  Moon,  ’tis  obferv’d,  That  from  the  New,  or  Change  of  it,  it 
docs  day  by  day  fo  remove  from  the  Sun,  that  it  docs  always  go  more  and 
more  towards  the  more  Eaftern  b tars,  till  it  hath  perform  d  its  Circuit. 

10.  That  in  every  Lunation  (or  Time  betwixt  Change  and  Change)  it  has 
divers  Vhnles  or  appearances:  In  its  Incrcafc  it  appears  horned,  or  fomcthing 
icfcmbling  the  form  of  a  Sickle  %  by  and  bv  it  appears  halted,  ^,  as  it  were, 
cur  in  two  *  and  afterwards  gibbous,  or  bunching  out  on  both  lid cs .  and  then 
after  the  Full,  when  it  dccrcafes,  it  again  becomes  gibbous,  halted,  and  horned. 

I I  That  it  does  likewife  fometimes  fuffer  a  total  Eclipfe,  but  oftner  a  par¬ 
tial  one  ,  and  both  only  when  ’tis  in  the  Full,  and  yet  not  in  every  Full  neither  > 
but  for  tha-moft  part  once  in  fix  Months,  and  fometimes  in  five. 

12.  Laflly,  That  it  departs  from  the  Mgualor  as  well  Northward  as  Southward, 
fometimes  more,  and  fometimes  lefs  than  the  Sun  docs. 

12.  As  to  Mercury  and  Venn*,  ’tis  obferved.  That  they  conftantly  accompany 
the  Sun-,  and  as  for  Venus,  (he  fcarcc  ever  goes  farther  irom  him,  than  about 
half  a  Sign,  and  Mercury  not  a  whole  one.  .  ,  r  ti  e 

14.  And  at  the  fame  time,  That  they  fometimes  go  before  the  Sun,  orate 

feen  early  before  its  riling-,  and  fometimes  follow  the  Sun,  riling  111  the  even¬ 
ing  after  the  Sun  fets.  ,  ,  .  ,  c.  r 

i  s  That  they  fometimes  arc  dirc<3,  that  is,  move  into  the  Signs  following, 
or  according  to  the  Order  and  Succcflion  of  the  Signs,  as  from  r  into  «,  Irom 
«  into  K  -,  but  fometimes  contrary  to  the  Order  of  the  Signs,  as  from  r  into  X, 
from  k  into  «*•,  and  fometimes  that  they  arc  Stationary,  that  is,  for  fame  tm» 
they  feem  to  move  neither  into  the  antecedent  nor  confequcnt  Signs.* 

16.  That  their  Digreflions  alfo,  or  Departures  North  and  South ,  arc  fometimes 

greater,  fometimes  lefs  than  that  of  the  Sun.  .  .  , 

17.  As  to  Mars,  Jupiter,  and  Saturn,  ’tis  noted,  That  they  arc  not  fo  t  ed  to  ti  c 
Sun  as  are  the  other  two,  but  do  fo  depart  from  it,  that  fometimes  they  arc  m 
oppolition  to  it  ,  or  remov’d  from  it  fix  whole  Signs. 

15.  That  every  year  they  proceed  more  and  more  towards  the  Eajtern  -tars-, 
but  yet  that  fometimes  they  arc  Direft,  fometimes  Retrograde,  and  fometimes 

*19.  T^at  they  arc  always  Retrograde,  and  arc  both  fwifteft  in  their  Retrocef- 
fion,  and  greateft  in  Afpeft  or  Appearance,  when  being  in  oppolition  to  me 
Sun  they  lhinc  all  night  above  the  Horizon :  And  that  a  largct  I  pace  of 
trogradation  belongs  to  Mars  than  to  Jupiter  and  to  Jupiter  than  to  Saturn  -,  we 
then  again,  that  a  longer  time  of  Rccrogradation  belongs  to  Saturn  than  to  ju 
piter ,  and  to  Jupiter  than  to  Mars, 


20.  And 
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And  lalllyj  That  they  allbdcpart  fometimes  more,  and  tou.c times  lefs  iiom 

£/of  all", 'as  to  the  fix'd  Sta«. 'tis  obletv'd,  That  they  do 
Tv  ilwivs  keep  the  fame  diftancc  trom  the  /cqumodial  lomts-,  and  that  t.ity  do 
not  alwa.sK  1  j  vc  noWly  towards  the  consequent  Signs  -,  and  (as  it 

llkc*1“  to  feme)  unequally ,V that  is,  fometimes  more  fwiltly,  and  fometimes 
mire  llowlv-  For,  aSqfor  nftancc,  the  Star  call’d  Spiel  fOreim,  winch  (not  long 
S  he  Death  of 7  Alexander)  XmM  obferv'd  to  go  before  the  Point  of  the 
alter  the  UL  .  •  .  Agrees,  was  oblcrvd,  aoo  years  after,  by  Hipar- 

lTmto  lo  before*  it  only  fix8,  and  260  years  after  that,  Ptolomy  obierv’d  nor. 
C  ,  \  ic  than  three  That  I  may  not  add,  that  at.  this  time,  or  1500  years 
Tier  that  laft  Obfcrvation,  ’tis  oblav’d  that  the  foremcntioird  Star  follows  the 
uu  tnat  ,  ciidi  teen  Degrees-.  In  like  manner  the  fir  ft  Star  in  At  its, 

S.  r  tl  dl  was  diftant  from  the  Vernal  Mi/uino*  only 

nm  Decrees,  is  now  found  to  be  diftant  more  than  twenty  eight  :  So  alfo  tis 

was  diftant  more  than  twelve:  And  foof  the  tclt. 


section  ii. 

Of  the  Hypothecs,  by  which  the  Phenomena  now  pre¬ 
mis'd  may  he  explain  cl. 


'“THE  Hypoihefes  that  have  been  invented  to  explain  and  folvc. thpfc  P he* 
T  nomia  arc  many-,  but  they  may  all  be  reduc’d  to  thcic  principal  ones, 
namely  that  which  iuppofes  the  Earth  to  be  Immovable,  and  that  which  fup* 
nofes  it’ to  move.  Whether  of  thefe  is  the  more  ancient  docs  fcarcc  appear, 
Ibr  the  Pythagoreans  did  long  ago  reckon  the  Earth  amona  rjw  j  ya- 

bccaufe  before  Copernicus ,  there  was  fcarcc  extant  any  exaft  Pcmonftiation 1  of 
the  Phenomena  by  the  Motion  of  the  Earth,  apd  fo  ftnee  Ptolomy s  Hypothecs 
is  not  a  little  oldJr,  therefore  I  (hall  firft  of  all  briefly  lay  down  this  and  ex¬ 
plain  it,  and  then  afterwards  difeourfe  of  the  other. 


chap.  1. 


Of  the  Motion  of  the  Sun. 

HOW  the  various  rife  and  fating  of  Stars,  fometimes  in  one,  and  fome¬ 
times  in  another  pare  of  the  fi&Mi  as  alfo  how  that  Alccnt  under 
the  Meridian-,  and  laftly,  how  the  Approaching  of  the  Planets  to  the  fixed  Sars,anl 
their  departing  fro./ the  fame,  tnay  be  demo, teed  is  cv.dcnc  rom  the  Sphe¬ 
rical  pare  of  Allronmy,  which  gave  us  the  Oblique  Circle,  calld  the  ZtfuA, 
for  the  falving  of  thcic  Motions.  .  .  . 


is  a  plain  Argument,  1  nat  at  lomc  rcaiuiu  f  Sc  a 

at  others  nearer  8again.  If  we  confidcr  its  Approachment  to.t^  fixcd  Stars  and 
its  Departure  from  them,  we  are  convinc'd  that  its :  Motion  is  Circulat,  or _**'•§ 
deal,  and  fo  running  back  into  itlclf  again.  If  therefore  the  Sun  run  round, 
and  be  fometimes  nearer,  and  fometimes  farther  off,  that  C  re  rnnren- 

niuft  needs  be  Eccentrical:  For  though  in  an  Elliptical  Circle,  that  is  c 
trical,  the  movable  Body  may  beat  fometimes  farther  from  the  Centre  than  ac 
others ;  yet  ’tis  otherwife  in  the  Sun,  which  approahccs  nearer  the  Eart 
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- »d  once  a  year  departs  farther  from  if,  whereas  in  conccmrical 

rmpricHlK  movable  body  is  twice  in  its  Apogee,  and  twtee  m  >B  Pengee, 

^^mrick(Vomtl|ciIarth,.Vem,tobeu„r 
„  ,  3i  1 1  ,  i;,„rr  1  the  Allele  A  T  ®  in  equal  fpaces  ot  time  is  net  cqual- 

B-h  1-  qual  ■,  that  is,  m  b  Sun  being  alxmt  the  Apogee  A,  docs  increatc  every  day 
cVtl  n  W  but  being  about8  the  Perigee  I>!  every  day  mo re  than  ,j/.  Tins 
s  o  rh  front  ®s  continuing  longer  in  the  Men,  than  in  the  South,,,, 
o' faXrsettto  be  the  Ecliptick,  whole  Centre  let  be-,  now  though 
he  S  mne  Clc  r  s  a  he  equal  to  the  Semicircle  a  w  r,  yet  does  the  Sun  Icatcc 
(hdfl,  the  former  in  187  days,  but  the  latter  it  runs  through  m  178. 

4  Yet  das  not  this  hinder,  but  the  Motion  of  the  Sun  fwm  ticcmm  other 
Pomt  Out  of  the  Earth  T,  as  for  inttancc  from  C,  the  Centre  ol  the  Circle  A  ®  1 , 

rliiXli,,  .L.C’-pllra  1il,.htli!™^rmrlmi,». 

ccnnl-  And  this  alfo  follows  from  thence,  that  feeing  C  is  the  Gentle  ot  the 
C  irclc  A  0  P,  about  which  the  Motion  is  conceiv’d  to  be  equal  thcictoic  the 
n  ie  Motion  in  its  very  Circle  becomes  equable  and  unitori*.  . 

X  Now  ill  thc’Schcmc  1  have  given  x  the  Di  fiance  otthelointsT  C,  that  is, 
of  the  Sth  from  the  Centre  of  the  £cccntnck?  is  call’d  commonly  the  Ecccu- 
tricitv:  And’thc  lamcTC,  being  continued  on  loth  iidcs ;to the 

C  ®,  drawn  from  the  Centre’  of  the.  Eccentriek  C  to  the  Sim  m ^.ts .  Circle^  ta 

SofTlK1  Middle0  Eon  of  the  s£,,  and  Is  to  be  chinned  even  to  the  Eclip- 
tick  unto  m  where  it  denotes  the  Sun’s  middle  place  as  the  Line  ot  its  true 
Motion  T*  ®  being  continued  from  the  Earth  through  the  Ccntic  ot 

&s"LT^ 

Sun  <locs  in  it  defeend  from  the  Apoget i.nto  the Pei .gee ,) ,  ,h^  ™eh  “  ortte 
Mlbtphtrifis,  is  liibltra&ed  trom  the  Middle  Motion  ot  the  Sun  r  &  “ 

v  v  remains  the  true  Motion  of  it.  but  in  the :  latter  Scmicnt  Q. j '  ( 
is  alfe,  call'd  the  Alitendent,)  the  Arch  of  the  Eelipt.ek  *  v  or  tl  c  ^  J 

is  -Hided  •  to  the  Middle  Motion  ol  the  Sun  r  »,  •,  fi>  that  ir  mv  bcon  conc 
true.  Now  to  find  out  the  Pnllb,ifh.rrilis  »  T  v  orT  ©  C,  is  icquil  d  the  A 
„i,.  a  (  '  ( to  which  is  equal  ATM,)  call’d  the  middle  Anomaly  ot  the  Sun 

o  the  Amunent  as  A  fq  ®  is  callvi  thc  true  Anomaly,  or  the  Co-equate. 
I  iftlv  If  upon  the  Line  of  the  Alps  A  P,  be  from  T  crcdted  a  perpendicular  R  T  S, 
this  is’ call'll  the  Line  of  the  Middle  Longitudes,  bccaufe  the :  Sun 
the  Ecccntrick  Alkl’S,  as  in  A  it  is  the  farthcil  from  the  E.rith,  and  ml  tie 
neared ;  lb  in  the  middle  Longitudes  R  and  S,  it  is  at  its  middle,  or  m  dA- 

rent  diftance  from  the  Earth.  .  p  ,  •  jCC(j  die 

6.  Nor  is  ft  to  be  conceal’d,  that  the  Line  of  the  Ajfrs  A  , 
point  T  fixed-,  but  yet  the  Line  itfclf,  together  with  its  wMc  Lccuim  k 
carried  by  little  and  little  towards  the  tolfowing  hgns*,  lo  that  ^  me  » 
the  Angle  r  T  A  incrcafes  more  and  more  .  At  urefent  the  Point  A- r%  i.n .da 
the  fixth  Degree  of  $,  in  the  following  Age  it  will  be  under  the  lc\cnth,  an 

10  7!"  And  this  alfo  you  may  take  notice  of,  if  you  plcalc,  That  the  E^aitricuyCT 
to  fo me  has  feern’d  to  be  changeable*  for  that  whicli  is  now  neat  j  11  . 
^8th  part  of  the  Ecccntrick  Ray  C  A,  was  formerly  grea  cr  or  clkjct 
Others  lay,  that  Opinion  arofc  from  the  Uncertainty  of  ancient  Obftixa t 
and  that  nothing  is  to  be  determin’d  concerning  the  Change  ot  the  Lean 


— - — -  The  Theory  of  the  flatlets.  _ _ _ VlL 

Pare  l*  _ _ _ _ _ 'irr_Tnlccns  which  cannot  be  done 

k?  rn  tlic  like  uncertainty  of  ,a:n  fort  of  wavering  Motion  of  the 

owing  to  tl  t  i  b  conceiving  a  certain  l  were,  to  and  fro, 

yS.'laii  >■-»“  “• _ ___ 

CHAP.  II- 

~ »  ,  vnum\lmCy  of  the  Homocentre- Epicycle,  and  of 

f  tenll  ^  the  Motion  of  the  Sun,  and  of 

other  Planets. 

TCill  that  Circle  an  Homocentre,  which.  Has  Hie  [“”Citfcfmrc  fix’d  in 
1  T  r  .-rli  his-  and  an  Epicycle  is  a  littl  .  Circumference  it  is  carried 

gr&ntre  of  L  ’Lchcumfetcnce  is  to  C,  th^ntr^of 

will  be  the  ^01p°^nt  Therefore  the  greater  Homocentric  ^  ^  ^  piomo 

going  on  equally  in  an  cqnd li «  ‘mc  fo  that  the  rigte  Line  C  D,  drawn 
be  perform’d  in  the  to  the  Body  of  the  |‘““cD’An/thert 

from  the  Centre  ot  the  Ln  eye.  »  lcatnt  from  «*.  1  Rn  E  P  with  an 

ceTi.'SH’JS."  «'*;»  SiSt&U’S  X 3j 

taut  sswrttS  &  k-.*ss£Sr& 
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The  Demonjlration. 

In  the  Quadrilateral  or  fourfidcd  Figure  A  B  C  D,  take  A  for  the  Earth,  B 
is  the  Centre  of  the  Lccentrick,  C  the  Centre  of  the  Epicycle,  D  the  Sim.  In  the  Hyp. 
thefts oi-  the  Homocentrc- Epicycle,  the  Line  of  the  Middle  Motion  AG,  together  with 
the  Line  of  the  Apogee  G  A  b  C,  makes  the  Angle  C  A  G,  ( the  lpace  ot  which  the 
Line  of  the  Middle  Motion  is  departed  from  the  Apogee,)  to  which,  according 
to  fuppofition,  the  Angle  G  C  D  is  equal,  or  the  Arch  G  D,  (the  fpacc  ofwhich  the 
Sun  is  departed  from  the  Apogee  of  the  Epicycle  , )  fo  that  it  is  in  the  Point  D. 
If  therefore  from  the  Centre  of  the  Eccentrick  B,  you  draw  a  freight  Line  B  D, 
to  the  Sun  D,  it  will  be  equal  and  parallel  to  A  C,  feeing  they  are  joyned  by 
Lines  that  arc  parallels  and  equals,  and  fo  the  Point  D  will  fall  into  the  Cir¬ 
cumference  of  the  Eccentrick  ^  and  alfo  the  Angle  C  B  D,  being  equal  to  the 
Angle  C  A  G,  proves,  that  the  Sun  in  the  Eccentrick  came  in  the  fame  time 
to  the  fame  Point  D,  that  it  had  come  to  it  in  the  Epicycle,  which  is  the 
thing,  that  was  to  be  Demonfratcd, 


CHAP.  III. 

Of  the  As  quart  ons  of  Time. 

Since  all  Motion  is  in  time,  therefore  the  very  Motions  of  the  Stars  are  cif- 
cumfcrib’d  in  certain  Periods  of  time;  >  but  Vet  again ’tis  the  daily  and  yearly 
Motion  of  the  Sun,  that  deferibes  and  divides  Time  :  So  that  the  one  cannot  be 
under  Hood  without  the  other-,  that  is,  neither  Time  without  Motion,  nor  Mo¬ 
tion  without  Time.  But  farthermorc  in  all  Heavenly  Motions,  there  is  a  cer¬ 
tain  Inequality  or  Irregularity,  as  ’tis  plain,  concerning  the  Sun,  from  what  has  been 
faid.  Now  Time,  which  as  a  mcafurc  is  applied  to fuen  various  Motions^  and  which 
are  every  moment  alterable,  ought  to  be  as  uniform  and  equable,  as  poflible, 
that  a  confufion  that  cannot  be  re&ificd  may  not  arife.  But  now  fincc  fucha 
moveable  Body,  that  by  its  Motion  docs  meafurc  out  an  uniform  and  equable 
Time,  can  no  where  be  found-,  therefore  Aftronomcrs  arc  of  different  opinions, 
whilft  every  one  frames  to  himfelf,  what  to  him  feems  mod  agreeable.  But 
howfoever  they  differ,  we  muff  fuppofe  fome  fuch  moveable  Body,  as  is  con¬ 
tinually  rolled  about  to  the  Meridian  in  the  very  fame  fpaccs  of  time,  and  fo 
makes  an  equable  day-,  and  alfo  that  it  moves  uniformly  to  the  Equinofral 
Points,  and  fo  mcafures  out  a  Tropical  Year  of  an  indifferent  Quantity.  Now 
to  me  there  feems  nothing  more  fit  for  this,  than  a  certain  fittitious  or  fuppofed 
Sun,  that  in  a  mod  regular  Motion,  and  that  equal  to  the  middle  Motion  of 
the  Sun,  may  move,  not  in  the  Ecliptick,  but  in  the  /Equator  itfclf-,  whence  it 
would  come  to  pafs,  that  while  the  fuppofed  Sun  is  moved  from  the  Meridian 
to  the  Meridian  again,  all  the  Degrees  of  the  /Equator >  in  number  260.  would 
pafs  one  after  another  *  and  befides,  that  part  of  the  / Equator ,  which  the  fuppofed 
Sun  had  in  the  mean  while  pafs'd  through  by  its  middle  Motion,  vi^.  59'.  8". 
and  fo  one  day  would  perpetually  be  equal  to  another^  which  therefore 
1  call  the  Aftronomical day -,  becaufe’tis  very  fit  for  computing  the  Motions  of 
the  Stars  by,  and  Afttfpnomcrs  in  their  Tables  can  ufe  none  other  than  this. 
Different  from  this  is  the  apparent  or  Natural  day,  which  the  true  Sun  does 
make  by  his  apparent  Motion,  being  moved  from  the  Meridian  to  the  Meri¬ 
dian  again. 

Which  apparent  Motion  of  the  Sun,  ’tis  certain,  is  unequal,  as  is  evident  from 
what  goes  before  j  for  the  Sun  does  continually  move  faffer  and  faffer  or  elfc 
abate  of  its  Motion  :  Whence  it  comes,  that  that  portion  which  is  daily  to  be  added 
to  the  perfett  Revolution  of  the  /Equator ,  is  not  always  of  the  fame  quantity j 
and  if  it  ffiould  be  fo,  yet  there  are  not  equal  portions  of  the  /Equator  ( between 
the  Circles  of  Declinations,  that  go  through  the  Sun’s  yefferday’s  and  to  day’s  Place) 
to  anfwer  thofc  portions,  which  by  the  Sun  arc  daily  gone  through  in  the  Eclip- 
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apparent  dayTmuff  ncedsl)c  unequal.  Now  the  difference  of 
tick.  Hence  H  .  tl'llc  and  fuppofed  Sun’s  coming  ro  the  lame  Mcn- 
Timc,  which  is  J*twcc  hi  h  H  |lcrc  treated  of :  Eor  ibmetimes  thc  iup- 

dian  is  that  Equatio  >  Meridian  than  thc  true  one,  and  then  thc  Noon- 

l!°ICto/thc  C Aftronomkal *7* ime  comes  before  thc  apparent  Noon-day ,  that  i* 
day  ot  the  -  kolVa  twelve  hours,  when  thc  apparent  Time  is 

the  Affronoimca I  T  •  Jn  rcah-  it  bc  altogether  at  thc  fame  moment  of 
not  reckon  d  many,  t  b  Names  according  to  thc  fir  ft  it  being  reckon’d 

Time,  which  is  caH  d  by  But  again,  on  the  other  hand 

more  of  thc  dock  than  .  c  Slin  comcs  fooncr  to  thc  Meridian  than  the 

it  iomctimcs  j  •  Jjj  t0  the  apparent, ’tis  reckon’d  twelve  a  Clock 

ii1}, poled  ones  and  then,  Time  'tis  not  reckon’d  fo  much;  Now  Tis 

when  according  to  the  between  the  co  ning  of  the  true  Sun  and  of  the 

plain,  that  thc  1Sjs  th^Arch  of  the  /Equator,  that  is  between 

Hppolcd  Sun  to  the  Maidian,  Af  '  of  t5hc  True,  which 

the %lacc  ot  thc  fup.P^  Sun  hour  for  every’ Degree, 

AlC  flnil  \hwhw  he  Equation  of  Time.4  In  Scheme  Ill.  let  T  bc  thc  Fig.  HE 
wc  fliall  then  ii  1  Vernal  Quadrant  of  thc  Ecliptick,  r  r  m  v 

true  /Equinox )  r  M  V  of  thc  Sunin  thc  Ecliptick,  V  thc  truc  place : 

the  Mpator  M  the  middle  Place  ot  Ui  m  nt  \  aiKftllc  Arch  r  ®  to 

Let  the  Arch  r  ®  ^A^b^thc  place  of  thc  Sun  fuppos’d  in  thc  /Equator,  as 
the  Arch  r  Vj  AifKnt  frbm  ic -.  Let  V  r  be  the  Circle  of  Decima¬ 

ls 

that  the  Arch  r  ,  of  which  one  is  thc  difference  of  the  true 

Summ  or  the  dtffcrcncrc  ot  two  Arches,  ot^wnici  ^  ^  ^  th(,  differcncc  of 

Motion  of  the  Sun,  and l  o '  1  f  f  CS  m<  Thus  in  this  Example  the  difference 
the  true  and  middle  place  ot  the  .  ntj  0f  jts  riglu  Afccnhon  r  ns 

of  thc  true  Motion  of  the  Sun  r  V  o  >  *  ,  tbc  sun  m  V,  or  m  v. 

Nc away >  .  £  ”h“o^ 

felfby. 


CHAP.  IV; 


Of  the  Morton  of  the  Moon. 

and  thc  letter  Planets  do  go  wide  of  they^p  Confiderition  of  tlicir  Latitude 
timet  lei's  than  the  Sun i  Th?  occahon U  ^  f  rUeed '"/Longitude 

LXtohxTonfide^'tut 'hi  th“and  the  other  Planets,  we  are  to 
C°f  Newt  if Tift1 St  only  o^l^otMo^  that  is  to 

Tfe  t^rc'&^ol^ oHgdt  »  *§ 

WS 
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Book  IX. 

that  wc  may  diftin&ly  underftand,  it  will  be  beft  to  take  a  View  of  both  Inc.. 
qualities  fcparately  from  one  another. 

For  the  one,  which  is  called  the  firft,  is  abfolutc  of  it  fclf,  becaufc  it  hap. 
p-ns  to  the  Moon  and  Planets,  without  any  Relation  to  their  Configurations 
with  the  Sun  :  But  the  other,  in  the  Moon,  is  called  the  Monthly  *  and  in 
the  Reft,  the  Yearly  •,  and  alfo  the  fccond  Inequality,  as  being  tied  to,  and 
depending  upon  the  Moons  monthly  Congrefs,  or  coming  together  with  the 
Suit,  or  of  the  Sun  with  the  Superior  Planets:  Or,  Jaftly,  Upon  the  Revo¬ 
lution  of  the  Inferior  on  this  fide,  or  beyond  the  Sun. 

3.  The  firft  Inequality  of  the  Moon  Ptolomy  explains  by  an  Epicycle,  the 
latter  by  an  Ecccntrick:  But  fincc  the  Eccentrick  does  not  only  carry  an  Epi¬ 
cycle,  but  does  alfo.  influence  its  Motion,  and  in  fome  fort  govern  it  therefore 
the  fccond,  or  the  monthly  Inequality  of  the  Moon,  is  firft  of  all  to  be  under- 

Fig.  IV.  Now  therefore  in  Scheme  IV.  Suppofc  T  to  be  the  Earth,  A  TE  the  Line 
of  the  middle  Motion  of  the  Sun,  going  on  together  with  the  middle  place  of 
the  Sun  every  day  59'-  8",  and  governing  this  fccond  Inequality  of  the  Mootg 
which  monthly  Inequality,  if  it  thould  be  made  up  only  once  in  every  Lu¬ 
nation,  ( /.  f. )  betwixt  every  Change  and  Change,  the  Motion  of  the  Adoon’s 
Ecccntrick  would  differ  in  nothing  from  the  Sun’s  ^  and,  us  in  the  Sytygics^  (by 
which  common  Name  the  Full,  as  well  as  the  New  of  the  Moon,  is  meant,) 
tlic  Centre  of  the  Ecccntrick  is  in  the  Line  of  the  middle  Motion  of  the  Sun 
T  A,  namely,  in  the  Point  I,  fo  it  would  perpetually  continue  in  the  fame 
Line  of  the  middle  Motion  of  the  Sun  *  and  the  Moon  in  every  time  of  its 
going  from,  or  returning  to  the  Sun,  would  come  once  to  the  Perigee  of  the 
Ecccntrick,  and  once  to  the  Apogee.  But  now,  fincc  in  every  Lunation  the 
Motion  of  the  Moon  is  twice  quickned  and  abated,  by  rcafon  of  this  fccond 
Inequality  •,  therefore  it  muft  needs  be  twice  in  the  Apogee,  and  twice  in  the 

f  Perigee  of  the  Ecccntrick :  In  the  Apogee  at  every  Change  and  Full,  in  the 
Perigee  in  every  Quadrature. 

This  then  may  be  done,  if  wc  conceive  thefe  three  Lines,  Firft,  Of  the  mid¬ 
dle  Motion  of  the  Sun.  Secondly,  Of  the  Moon’s  monthly  Apogee.  Thirdly, 
Of  the  middle  Motion  of  the  Moon,  which  in  the  midft  of  every  New  and 
Full  Moon  do  fall  into  one  Line  ATE;  but  after  every  New,  or  Full  Moon, 
they  arc  fo  parted,  that  the  Line  of  the  middle  Motion  of  the  Sun  lies  in  the 
midft  between  the  other  two,  which  lie  on  each  fide  at  an  equal  Diftancc: 
For  let  the  Line  of  the  monthly  Apogee  A  F,  which  has  the  point  A  fartheft 
from  the  Earth,  and  the  point  F  neareft,  be  conceiv’d  to  be  fixt  indeed  at  the 
Point  T,  but  in  the  whole  length  bcficlcs  to  be  moveable-,  fo  that  from  its 
firft  Situation  A  1  F,  it  may  be  carried  to  a  fccond  BiG,  and  thence  to  a  third. 
C  3  c,  from  thence  to  a  fourth  P  4  H,  and  Jaft  of  all  to  a  fifth  E  5  I.  Aid 
fo  while  the  Apogee  of  the  Eccentrick  pafTes  through  the  Points  ABCDE, 
on  the  other  fine  the  Perigee  pafTes  the  Points  F  G  c  H  I.  And  the  Point  1, 
(  which  is  the  Centre  of  the  Eccentrick,)  that  lies  between  the  Apogee  A,  and 
the  Perigee  F,  does  in  the  fame  time  pafs  the  Points  i,  2,  3,  4,  5,  and  fodocs 
by  its  motion  make  the  little  Circle  1,  2,  3,4,  <[ :  But  now  it  from  the  Cen¬ 
tres  r,  2,  3,4)  5,  be  made  Circles,  whofc  Semidiametre  ftiall  be  the  lpace  be¬ 
tween  1  A,  or  1  F ;  they  will  give  the  Pofition  or  Situation  of  the  Ecccntrick 
at  the  fcvcral  times  between  the  New  and  the  Full  of  the  Moon  For  as  for 
the  other  half,  which  is  from  the  Full  to  the  New  of  the  Moon,  it  was  nor 
convenient  to  exprefs  it  in  the  Scheme,  left  there  fliould  be  too  much  Confu- 
fion.  Now  fuppofc  this  Motion  about  the  Point  T,  to  be  equable,  proceeding 
day  by  day  towards  the  Antecedent  Signs,  ( that  is  from  A  towards  B, )  eleven 
degrees  and  two  minutes-,  fo  that  its  return  to  the  Line  of  the  middle  Motion 
of  the  Sun  ATE,  may  be  in  a  Synodical  Month,  that  is  in  that  fpacc  of  Time 
in  which  the  Moon  departs  from  the  Sun,  and  returns  to  it  again,  w>.  in 
twenty  nine  days,  twelve  hours,  and  forty  four  minutes.  But  the  Line  of  the 
monthly  Apogee  is  fomething  longer  in  running  through  the  whole  Zodiack, 
thirty  two  days?  three  hours,  and  almoft  five  minutes.  For  fincc  the  Line 
of  the  middle  Motion  of  the  Sun,  while  the  monthly  Apogee  goes  back  into 
the  Antecedent  Signs,  docs  for  its  pare  go  forward  into  the  conlcquent  Signs. 
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part  L  _ J  J _ _ _ _ _ _ _ _ _ 

- - - "  T“7i„.  •  r hence  it  comes  to  pal's,  that  they  meet  one 

and  lb  moves  o)wau  s  t  ,  A  cc  c;m  havc  gone  through  the  whole 
■another  kioner  t  an  ti  c  L  \  hc  M  „  departing  likcwic 

Zo.li.ick-  Ami  UK  L me  o  mi)Vcd  about  T  mto  the  conlcquent 

^  Siti* 

!iielMotipu  of 't'he t'llATCto 

a, y  proceed  ht  ^ntk, tecs  &  mC(l  t>vcllty  feven  days,  feven  hours, 

fame  _  place  (  .  which  makes  a  periodical  Month-.  For  the  Sun  bc- 

and  forty  three  m  ■  »  NVg0lc  Sign  from  the  former  place  of  Con¬ 

ing  111  the  mean  wh de  g)  ‘  kc  ic  tin  two  days  after.  Hence,  it  comes, 
junftion,  the  '  j  tkc  Line  Qf  the  middle  Motion  of  the  Sun  be- 

that  the  Moon  cl  a  g  B,  thc  A Ltc  of  the  Ecccntrick  is  in  B,  the  Gen¬ 

ing  almoft  m.  the  >  .  I  Epicycle  be  not  yet  cxprcli’d  in  this  Scheme  )  is  in 
ire  of  the  Epicydc  (  j'W  the  ^  ^  £  Lcydc  is  in  c  .  when  in  D, 

/'•  When  the  Apoge  ■  1  ^  tjmcs  as  they  meet  one  another  111 

the  Centre  o  the  L  ic>  ’  f  That  when  at  the  New  Moon  the 

E.  A.ul  farther  ?k  i  sin ^  he  Apopc  of  the  Ecccntrick  in  A  ,  then,  when 
Centre  of  the  L  ue)  ele  is  .1  .0  ^  of  thc  firft  Quarter,  ic  is  m 

it  has  paft  * 1  from  the  Earth-,  in  the  Quadrature  or  firft  Quarter, 

V*  the  middle  di and  in  the  other  half  quarter  it  is  again 
’tis  in  the  Pengee  ot  the  L  cum  Moon  it  return 

in  T,/  the  Hftcr  thf  Fifll  Moon,  the  Centre  of  the  Epi- 

to  the  Apogee  1  E;  ££  oflthc  Ecccntrick,  and  about  thc  New  Moon  it  re¬ 
cycle  comes  to  the  b  .  |  whole  Lunation  it  makes  not  a  Circle,  but 

turns  to  the  Apogee -,  lo  t  a  1  fudt  is  fllown  this  and  the  fo - 
a  kind  of  Ellipt  ek,  01  an  a.  /  e  f(;  jj  A.  And  fo  at  length  it  hence  tol- 
lowing  Scheme,  by  ^  the  Moon  from  thc  Apogee,  for  inlW,  B  T  K  is 
lows,  that  the  dill. ana  oM  fortheft  departure  from  the  Sun  AT  b. 

a  ways  double  .to  s  Uoni,‘U;  ?  of  thc  Line  of  thc  middle  Motion  Irom 
And  whereas  m  the  Sjm,  ^  Anomaly  or  thc  Argument  -,  .hetv  m  the 

the  Line  of  the  A\ o  ’  ^  lamc  but  a  different  Name,  to  wit,  The  Gen- 
Moon,  it  is  called,  Y  „  t|iat  tkis  fccond,  or  monthly  Inequality  of  the 

tre  ot  the  Moon.  ‘kcs  tgc  Centre  of  the  Epicycle,  twice  m  a  Lunati- 

Moon  docs,  is  this  \  ‘  j  makcs  it  twice  be  removed  farther  from  the 

on,  draw  near  the  Laitli,  an  l  y  w lienee  it  happens,  that  the  fc-  Fig.  V 

lamc,  as  it  plain  y  appeals  in  Se  v  .^  i  Ep  cycle,  docs  nothing 
cond  Inequality  alone o  t  ^  of  d  Epi- 

altcr  thc  Motion  ot  the  Moons  Loiigiuiu^  t|lc  Earth,  and  does 

cycle  docs,  by  Inch  a  '  “’’f 1  /  .-lcs  A  T  l>,  A  T  c,  (  the  l|>.uc  of  which  it 

again  tlcuan farther  ftom  tt ,  j  AM'ition  of  thc  Sun,)  arc  alwavs  incteaicd 

cecc.  cs  irom  the  L in  o  c  ‘  J,  ,ac  c,  T  t|lc  Centre  of  the  Epicycle 

equally;  and  fo  t.  h; tlc„0  wc  have  been  laying  the  Eounda- 

I cans  to  move  c  >ia  y.  1  'ctctot  from  whence  it  attics  ;  though 

turn  for  thc  lecontl  Inequality,  ‘lllu  ‘  ‘  .  .  f  .....  ,,rc  nf  an  Epi- 

wc  cannot,  as  yet,,  underhand  the  Ehca  o  t  tefote  wc^nakc  ^ 

cycle ;  which,  Widcs  rccc.ung  an  1  .  b  wheeling  about,  add  another 

it  ft  ft  :  .fc1  if  seftsft  te.vxWSft 

and  moreover  it  goes  round  b)  its  o  I  P  „  >  ,  r0mctimcs  again 

it  thc  Body  of  the6 Moon,  fometimcs  from  i,  towa^  Kmid  , 

from  y,  toward  Z  of  the  middle  Mo- 

through  Pig.  V.  the  upper  paiyt  tlw  Epicycle  Z  i  K,  (which  is  the  pai  ^ 
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i  nr  TI-i  crli  )  if  is  Cll'L'icd  Contrary  tO  tl'.C  Older  Ot  tilC  DigllS,  and  fo 

of  it-i  Ntaioi  .’But  on  the  other  hand,  being  m  the ,  lower  Ncmicirclc  of 
the  E\)icvclc  K  y  Z,  which  is  ncarcll  the  Earm,  ic  is  caintd  au; )uh..j-  to  the 
Order  outlie  S L is  and  fo  its  Motion  IS  made  1  witter.  And  tlm  Revolution 
?kMo  in  hcbicvcle,  and  the  firft  Inequality  which  rites  .iron,  ,r,  is 
JrtnJd Richer  in  a'  Periodic^  mtmth,  norai^l,  but  ...  a  lp-.ee  o,  tun= 

lcCrorUwhcrca"“l1 Iw^'KhhVmadc  up  ut  twenty  liven  days,  leva, 
hottt  an  a  "  hd  a  Synodical  one  of  twenty  ntnc  days  twelve  bouts  and  ,44'; 

“  i  the  Moon  in  the  Epicycle  is  limit'd  twenty  . leven  e.ays, 

t  i  s  revolution  ill  ,  |  r  ' j  :  veafon  this  Inequality  is  called  the 

*  be’  '  M  noVciaain°Confijy nation  of  the  LJ  with  theS™. 

itC:ni  be  in  *  dillant  lion.  the  Epicycles  mid- 
1L  Anot’ec  K  the  Arch  K  L,  but  from  the  Epicycles  tme :  Apogee  .;  the  Aieh 
•  k  L  intked  is  call’d  the  middle  Anomaly,  or  the  middle  Argument,  but 

from  the 1  hat' t  h° 1  w 5d c h 1  (h c w  s ^  die;0  Right  LincCdniwiHV^i  the  Earth  T  iL 

whh  t^mitUk  Set  but hi  Vhe  ti’tnes  betwixt 'thole  they  vary  rom  one 
another.  Then  the  Centre  of  the  Epicycle  being  mov  d  on  into  c,  the  Moon 
mi  i  ’  •  u  :n  a  O  rirter  that  is,  ninctv  degrees  remov  d  from  the  Sun;  and 

r?Ki 

.  fcsl  Lle :  Fol  ibe  whole  Epieve  le  runs  round  loaner  t  an  the  Urn, 

ilcfulCT^n^dHhmcctix4ttnnlng  another 'lSo|ith|  r!?S 

i  Dn.'nrc  v  T  V  Y  Y  /  a  io  Hence  it  is,  that  the  Ini  quality  that  tiles  from  tnc 
Motion  of^ tte  fiSek^cilW  Abb, lute,  bccattfc  when  tlte. Lunation  n  ended 
the  Moon  does  not  return  to  the  fame  Point  of  the  Epicycle,  - 1 1  finilVd 

demrr:  But  by  the  Elliptical  Motion  of  the  Epicycle,  winch  .s  conlrantly 

3a!i^ 

K  L  LM,  M  N,  mult  according  to  the  dilicrcnt  diltancc  fit  m  hc  Latt  , 
ibro  different  Appearances  of  magnitude  to  thole  that  behold  *«»  lumT, 

£  6*5  ssbw«  ant  ^  ariits 

ms  g^sss&tsst  sa  i  tttt* 

fed 

cciveiii  the  Epicycle  it  felt,  which  for  that  realon  appears  fometimes  els  and 
and  fomccimcs  greater,  and  fo  fliew.s  the  Arch  ot  the 

manner,  fomccimcs  greater,  and  fomccimcs  Ids.  But  h oweva  the  very  Ly^  ^ 
without  much  difficulty  difeern,  that  the  llpiqce,  ^  ^cn  ^  Iccu  under 

•neater  Annie  MTS,  than  it  the  fame  being  placd  in  A,  fhotild  Dc  iccu  i 
;i.c  Ancle  Z  T  K  •,  and  that  the  utmofl:  Digrcflion  ot  the  Moon  /  T  • 

greater  there,  than  even  tlte  greateft  iT  K.  does  teem  here.  Now  what  aM 
of  variotifncfs  of  the  greatcll  Oigtcflion,  the  lame  is  hkcwilc  u ndu  flood  ^ 
other  Digrcflion  whatever.  But  farther,  the  declining  of ,  "  I  y  which 

the  Epicycle  from  the  middle  one,  docs  alio  help  the  luond  Incqualit)  ,  J  ,•  ;on 
it  comcsyto  pals,  that  the  Epicycle,  about  the  time  ol  Goi.jimftion  oi  opi  ^ 
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part  »■  _ _ :  . _ _ _ _ : — 

- - : - r~ — T17v  "a  ml  the  middle  Apogee  a  coir.es  nearer  and  nearer  to  the 

comni  g  trom  hby  ;  fl  to  ;t  jn;  and  thence  it  runs  beyond  the  true 

true  one  ih  until  «  be  jm  towards  the  Antecedent  Signs,  arn.fo  the 

Apogee  r  ‘^^r/^^riaSie'U  and  therefore  for  this  realon  the  Motion 
ame  way  tha  1  ^  ^  bc  kkcnVl  .  pou  feeing  the  Moon 

of  the  Moon  m  tllc  .M  ^  cte  ini  a  c‘rtain  Goal,  always  with  an  equal 

departs  lrom  the  whcncc  the  Motion  is  computed,  do  together 

fwittuels,  ittncGo.il  it  lc  ,  proprefs  of  the  Moon  mull  certainly 

'Vhh.  «  A0';,."""-  van“  t  Goal  helps  it  by  its  Mo¬ 

hr  '<>  ‘‘V,IC  ■  '  mw  , It «  the  cOntrary  happens  about  the  Qttarters  for  the  con- 


greater.  j  qj  Aflronomy  to  compute  the  Inequality  of 

But  feeing  tis  uiiiai  in  me  f  _n(i  rjrouortional  Scruples,  that 

the  Moon,  ar.d  fo  ot  the  other  Planet ,  1 »'  excels  ( and  «  J  «  takc  briefly’thtts : 
the  Reader  may  not  be  amte  tgnomm :  rfdns  d oSt  ,ne,  W =  ^  rf  thc  yEpicy. 
The  Epicychcal  Pnflbapb<eiefis ,  as  f  ‘  acimic  of  as  many  va- 

dc’s  Approachmcnt  to  the  B^’th,  at  hl)kv*clc  it  felf  from  the  Earth’:  Bur 

rictics  as  there  arc  divers  ‘bftaiia.  Gf^hc  Moon  as  in  every  degree  of 

to  go  about  to  compute  the  h  j  •  p  •  /  jj  )  c  t00  troublefomc  and  mad 

the  Epicycle,  (or  lo  many  chvcrlc  faid  Projthaph<erefc  on- 

a piece oV  work:  Therefore  the  ^hcnce 

!y  for  two  ‘I'^^^thc^wdlcal  P^lbapb^refi,,  belonging  to  the  Moon, 
were  made  the  lealt  ot  tlic  Lpicycuci  vMatkerefes  they  laid  down  m 

when  in  the  Apogee  of  the  pwmtttk, j! mO i  ^  l  which  be- 

Tables  i  but  the  greateft .that  wcic  ^  they  clid  not  clraw  up  in 

long  to  thc  Situation  of  the  Epicycle  wu«r(.§v  thefe  exceeded  the  leafi, 

Tables,  but  they  put  down  the  dirtcrcnccs,  Then  to  any  di dance  of 

by  thc  name  ot  Excels,  divided  into  J  y  na^  Scruples,  which  Ihew 

thc  Epicycle  from  the  Earth  they '  add  Mj  JrcafciJf  the  Projlhaphtrefes  was 
how  much  of  the  whole  Exccfs,  oi  .  between  the  fartheft  and  the 

owing  to  fuch  or  fuch  a  Situation  of  the  £W^tCillto  thc  whole  Exccfs, 

quilitc,  of  Tio/owi/s  Theory  of  the  Moon.  pCars  to  depart  from  the 

6.  Thc  other  Phenomenon,  wherein  t  * ’PV  c  Sun  docs,  is  cxplain’cl 

M/uator  fometimes  morcv  and  iometimc,  .  •  j  Hcliptick,  docs 

by  the  Motion  of  Latitude  :  hit  as  thc  way  of  the  jSun^  QV  M  ^  way 

cut  thc  M</unto)\  obliquely  in  the  two  npp  .  q  ‘  di redly  lie  under  the 
of  thc  Moon  or  the  Eccentnck  which  it  moves  tn,  does  not  m  /  Knots-, 
Ecliptick,  but  cuts  it  obliquely  m  ^  op|»fitt  Pom^  ^  ^  North ,  and 
and  that  is  nam’d  the  Afeendeut,  by  wipe  1‘  ^  ,  ro  5otith  :  And  therefore 
that  the  Dependent,  by  which  it  in  the 

it  comes,  that  thc  Moon,  in  moving  in  *  .  jy  y^hcll  ir  is  in  the  Nodes. 

Ecliptick  in  every  Period  or  Revolution  of  j  7 5  p0L-  jts  orcateft  Digrefli- 

At  all  other  times,  it  is  dillant  from  it  Nodcs  as'niay  be  imderftood  from 
on  happens  about  ninety  degrees  horn  tic  the  Driaon’s  Head,  W  the 

this  Figure  Vi,  wher.e  O  is  the 

Dcfccndcnt  Node,  or  thc  Dragon  s  Tail ,  Si  3  j  Southern  Now  the  di- 
ft  E,  ^  the  Ecliptick,  B  the  Northern  Bound,  A  ^ 

ftancc  of  thc  Moon  from  thc  Ecliptick,  taken  drawn 


Fig.  vi; 
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drawn  perpendicular  through  the  body  of  the  Moon  to  the  Eclipiick,  is  call’d 
tlie  Latitude  of  the  Moon-,  which,  when  greateft,  is  of  five  degrees,  but  here 
Tis  to  be  noted  by  the  way,  That  the  Nodes  jot  the  Moon  are  not  hxt  in  any 
certain  Points  of  the  Ecliptick,  but  do  go  on  by  little  and  little  towards  the 
Antecedent  Signs,  every  day  fume  little  more  than  three  Mmut.es,  to  within 
alnioft  nineteen  years  they  go  their  round.  .  . 

Now  this  Theory  of  the  Moon,  which  1  have  now  explained,  is  (till  but 
lame  and  defeftive,  upon  feveral  Accounts.  Later  Ages  have  indeed  in  a 
„rcat  meallire,  mended  its  Imperfedbions but  yet  one  tiling  above  all  the  reft 
leems  to  be  intolerable  in  it,  That  in  the  Quarters  it  Maker  the  Moon  be 
too  neir  the  Earth-,  whereby  the  apparent  Magnitude  ot  the  Moons  Diamc- 
tre  would,  about  thole  times,  become  alnioft  as  big  again  as  in  the 
which  even  the  Vulgar  tiicmlelves  know  to  he  falle. 


C  H  A  p.  v. 

Of  the  Phafes,  or  the  A^earnnees  of  the  Moon. 


iwi. 

VIII. 


THE  Moon  is  an  Opaque,  or  thick  and  dark  Body,  and  does  in  no  wife 
let  the  Rays,  which  it  receives  from  the  Sun,  pals  through  it,  but  re¬ 
flects  them  back  again,  as  the  Earth  docs :  And  farther,  lccing  it  is  of  a  Sphe¬ 

rical  or  round  Figure,  no  more  than  about  the  hall,  or  little  mote,  is  cnlight- 
ned  by  the  Sun  ;  and  the  other  part,  which  is  turn’d  lrom  the  Sun,  is  m 
Darkiicfs,  and  docs  not  call-  any  Light  to  our  Eyes  except  perhaps  tome  fame 
kind  of  Light 'about  the  New  Moon  clpccial  y.  but  as  the  Ra)s  that  come 
from  the  Sun  and  fall  upon  the  Moon,  do  diftmgutfh  the  enlightened  Hcnii- 
fphere  from  the  Opaque  -,  fo  again,  The  Rays  that  go  from  our  Eyes  to  the 
fame  Globe  of  the  Moon,  do  diftinguifh  the  vihblc  Hcmilphcie,  ol  half  ot 
the  Moon,  from  that  which  is  not  l'ccn.  It  therefore  it  lo  happen,  that  the 
Rays  that  go  both  from  the  Sun,  and  from  our  Eye,  do  fall  upon  the  Moon 
on  the  fame  fide,  then  the  enlighten’d  Hcmilphcrc  mull  needs  be  jheiame 
with  that  which  is  vifible  -,  fince  the  Sun  and  the  Eye  do  look  upon  ti  c  Moo 
from  the  fame  parts,  or  on  the.  lame  fide,  as  1  fa.d,  and  then  the  Bill  Mom 

appears  to  us.  Bur  on  the  contrary,  when  the  Moon  is  place!  in  the  illicit, 

between  the  Sun  and  our  Eye,  it  happens.  That  the  Hcmifphcrc  that  is  en¬ 
lighten’d  by  the  Sun,  is  to  us  invilible  -,  hut  the  other  Opaque  Heimfpliuc 
that  is  turn’d  from  the  Sun,  is  then  towards  us  -,  and  then  the  Moon  is  not 
taken  out  of  the  Heavens,  but  to  our  Eyes  dil- appears  ;  at  which  tune  is  Hat 
which  we  call  the  New  Moon,  or  the  Ipace  between  one  Moon  and  number, 
or  the  thirfty  Moon.  It  may  alfo  happen,  that  not  the  whole  ctilightciu 
Hcmilphcrc  may  be  l'ccn  by  us,  as  ’tis  in  the  bull  Moon  -,  nor  the  whole  Opaq  c 
Hcmifphcrc  be  turn’d  towards  us,  as  ’tis  in  the  New  Moon-,  but  part  ot  c 
enlighten’d,  with  part  of  the  Opaque?  may  be  turn’d  towards  us,  as  tisa 
times  between  the  Change  and  bull,  and  then  the  Moon  (limes  not  with  M 
whole  Hcmifphcrc,  but  with  a  greater  or  lets  part  of  it,  according  as  c 
more  of  that  which  is  enlighten’d  does  oiler  it  left  to  our  Sight  :  Aik 
arc  all  thefe  different  J’btfes  of  the  Moon,  which  appears  horned,  then  an iHa 
Moon,  then  bunching  out  oil  each  fide,  and  then  a  bull  Moon,  as  may  , 
in  Scheme  VII.  where  the  Moon  running  through  its  Orb,  lrom  the  timc  oi 
its  Conjunction  with  the  Sun,  docs  fucceflwcly  appear  inch  as  it  is  hcic :  ic re 
rented  by  thole  parts  of  the  Circle  that  arc  left  white.  And  the  ymk-  c 
Phafes  may  in  ionic  mcafurc  be  underftood  from  Scheme  V HI.  while  the  Mo 
goes  about  the  Earth,  the  Sun  does  continually  enlighten  one  halt  otftj  1  u 
that  half  feme  times  mote,  and  fometimes  lefs,  and  fometimes  none  cj  *  ■  ’ 
turn’d  towards  us.  And  the  Semicircles  that  arc  turn’d  toward  the  L 
toward  the  Eye,  are  to  be  conceiv’d  as  if  they  were  half  Globes  *  n*u  1 
bending  which  cannot  be  reprefented  in  a  I  lain,  is  to  be  mpplyed  .  •  ? 

nation.  Now  here  three  things  efpccially  are  to  be  oblerv’d  -,  bnlt,  i 
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Spots  of  the  Moon  "',  othcL  h(t/of‘  K  'Moon  lliould  be  towards  us,  different 
one,  and  feme  m  es  a  o  h  tat ot  zlc^ 

Sl>°ri>Ti  h  the  Motion  of  the  Moon  in  the  Epicycle  •,  For  in  Scheme  XXX.  XXX- 
confift  wuh  „  c  r|lc  Pnicycle  comes  trom  A,  dirough  b,c3  </,  toE  ,  it  the 
while  tlac  C.cn  P  >  .  proper  Motion  about  its  own  Centre,  and 

Epicycle  fhould  be  depnv  1  m  p  wou]a  be  camcd,  together  with 

t|,c  Moon  that  is  fixe  m  ,  h  Epicycle,  as  of  the  Moon, 

the  Epicycle,  into  ”;,.nv,  tn  or  from  die  Earth  T,  the  fame  would  alfo.  be 
which  m  A  were  „  .  [jllt  ;f  t|ic  Epicycle  lhould  moreover  be  concciv  d 

turn'd  to  or  from  it  mb  •  tbe*  Brdy  0f  the  Moon  fixt  in  it,  from 

to  roll  about  in  the  mean  t  ,  h*  ofythc  Moon>  which  being  in  «, 

"  tlirol'8.j  PJ.  Pc  Eve  plac'd  in  T,  Sic  fame  being  in  O  would  be  turnd 
was  turnd  *®Jryiw{fc  But  the  Anfwcr  to  this  is  eahe;  For  tis  but fup- 
from  it,  and  fo  c(mt|r^‘lc'  t  bc  moyd  about  its  own  Centre,  that  it  may 
«M“he  Earth  by  its  own  Motion,  as  by  the  Motion  of 

tbcl-lHcycle  i./1Vtondatldnp^°ombetobfervcd  is,  That  the  Moon  docs  firft  of  p;g.Vl!( 
Fig-  Vlll.  T  he  iccona  tiling  to  u ’f  ;  0’c  day  f0mctimcs  two  days,  6 

all  apprar  With  vcry  lniall  Flo  ,1  tim(.  of  its)Conjunaioii  or  Change  : 

and  fomctimcs  n0^rtl“,cl^bf  r>V  TtS  hiding  itfelf  before  its  Conjuriaion  of  which 
And  the  fame  may  bc  fait  ot  its  >’  dm§  JflL  ,  flownefs  ;or  fwiftnefs  of  the 

three  Caulcs  may  be  c  tjlc  Epicycle,  which  is  towards  the  Earth, 

that  the  Came  ot  the  tpicycic  uots,  /  tjiat  parc  of  the  Epicycle 

The  contrary  happens,  when  tl  8^  thc  Q^v  Gf  thc  Signs,  and 

which  is  fartheft  trom  the  Earc  ,  ,  Centre  of  the  Epicycle  does  con- 

fo  takes  oft  from  the  Motion,  V  Now  by  how  much  the  Moon 

tinually  move  into  the  Signs  Confcqi  .  £om  the  Sun,  and  Oiew 

moves  the  fafter,  to  much  being  plac’d  in  Signs  of  long  or  lhort 

its  Horns.  Another  Caufc  is  the  ^oous  being  plac d  in  Qf  ^  Afcenfo 

Afeenfions  or  Defections :  For  wl  tl  N  M  ^  thf  Ecliptick,  that  arc 

ons,  namely,  v,  r\PrJ  ’  ‘  ioncer  in  going  down,  and  make  the 

between  thc  Sun  and  the  Moon,  are  “ rPtg.  >nd  fo  it  gets  out  of  thc 

Moon  ftay  longer  above  the  .  Ci-  c  ’fo  as  that  it  may  be  fecn. 

Twilight  thc  fooner,  from  the  Time  ^  j  Afeenfions,  35,  fi. 

In  like  manner,  die  Old  Moon  being  1  J  B  .  fo  *  jc  be  near 

V,  m,  t,  arifes  the  earlier  befo re  the  Smi  thc  New 

the  Conjunction,  yet  however  it  is  fee  .  thc^Old  Moon,  when  in 

Moon,  when  in  signs  of  fliort  ’j  Northern  or  Southern  Latitude 

Signs  of  ftiort  ones,  The  third  oi  ^ 

of  the  Moon  :  For  in  the  Not  them  Hem •  ,P  ,  .  before  the  Sun, 

thc  Moon  is  more  North*  fo  much  .  ■  thc  fooner  fecn,  when  Tis  New*, 

atettrftUoSftt’  k’  kwK« » .i«  «~r.  •*»  ‘  * 

TifSSi  Thing  »o„h  OW,™  k  U-MW.  5“ 
befides  its  Silver  Horns,  appears  Nothin  tl  fccondary  Light,  and 

makes  thc  reft  of  its  HcmiVolicrc :  vifible  :  Tb i  call  d  ^"XV’ds  to  b’e  ob¬ 
is  commonly  thought  to  bc  the  Native  L  g  rcflcas  towards  the  Sun,  and 
fctVd,  That  it  is  owing  to  the  Eznh,  which  retlct^mwa  t(K>reforc 

the  neighbouring  R.egion,  the  Kays  that  it  -tbin  t]ut  Region,  it  par- 

thc  Moon,  about  thc  time  of  its  Coiijunfl:i0  ,  .  remov'd  from 

takes  of  tliac  Kefleaed  Light  s  But  does  no  fo,  when  it  «  *  out 

the  Sun  mote  than  a  Quarter,  or  go  Degrees .  And  lo  it  >xm^ 
of  the  Region  of  KeflexTon,  that  famt  Light  now  fpoken  ot  vanunes. 
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CHAP.  VI. 

Of  the  Eclipfc  of  the  Moon. 

< .  T1  H  E  Greek  word  Eclipfis  denotes  a  dcfcfb  or  want  of  Light,  which  in  the 
1  Moon  is  real,  forasmuch  as  it  has  no  Light  of  its  own-,  wherefore  the 
Earth  coming  between  the  Sun  and  it,  the  Rays  mull  needs  be  intercepted, 
whereby  ochcrwifc  it  is  wont  to  be  enlighten’d  :  For  the  Larch  is  an  opaque 
Body,  that  carts  a  fliadow  from  it,  which  when  the  Moon  tails  into,  it  is  darken'd. 

Now  the  fliadow  of  the  Earth  does  not  extend  it  fclf  beyond  the  Region  of  the 

Moon,  bccanfc  no  other  Star  or  Planet  is  found  to  fall  into  it,  to  fu fret  inch  a 
defert-,  whence  it  manifcftly  follows,  that  the  Sun  mult  be  greater  than  the 
Earth-,  for  if  it  was  equal,  the  fliadow  of  the  Earth  would  be  cylindrical,  as  in 
T-i>  IV  Scheme  IX.  or  if  the  Sun  was  lefs  than  the  Earth,  its  lhadow  would  be  found 
8  to  be  Calathoide,  or  of  the  Form  ofaBasket,  growing  wider  and  wider  from  the 
p;„  y  Top  downwards,  as  ill  Scheme  X.  And  either  way  the  fliadow  would  reach  « 
k*  *  infinitum ,  whereby  other  Planets  alio  would  fometimes  I be  involv  d  m  it.  But  it 

Fir  XI  is  Conical  or  like  a  Top,  fuch  as  it  appears  in  Scheme  XI. 

ug.  ^i.  ^  Bu(.  farthcr  hcncc  it  may  be  underftood,  that  feeing  the  Sun  moves  per¬ 

petually  under  the  Ecliptick  therefore  its  lhadow  mult  always  fall  upon  the 
op  polite  Point  of  the  Ecliptick :  W  hcreforc  if  the  Moon  Ihould  conflantly  move, 
as  the  Sun  docs,  under  the  Ecliptick,  it  would  iieccflanly  luffer  an  Eclipfc  every 
full  Moon,  when  it  came  into  that  Point  of  the  Ecliptick,  that  is  oppofitc  to 
die  Sun,  and  is  within  the  fliadow  of  the  Earth.  But  it  was  laid  in  the  flicory 
of  the  Moon,  that  it  walks  in  a  Circle,  that  inclines  obliquely  to  the  Sun’s  way, 
and  partes  the  Ecliptick  oncly  twice  every  Month  -,  when  therefore  the  Sun  is 
far  from  the  Nodes  of  the  Moon,  then  alfo  the  Moon,  that  is  oppofitc  to  u?  is 
as  far  remov'd  from  them,  and  fo  has  a  Latitude  or  diftance  from  the  hclip- 
tick,  greater  than  that  it  can  come  under  the  fliadow  that  lies  there.  Yet  be- 
caufc  the  Sun  pafles  through  the  whole  Zodiack  by  its  year  y  Motion,  it  muft  needs 
in  that  time  come  to  both  the  Nodes  of  the  Moon,  little  lefs  than  fix  Months 
always  being  (pent  between  its  coming  to  the  AfcCndcnt  and  the  Defeendent  Node. 
And  though  the  full  Moon  does  not  continually  happen  at  the  very  fame  mo¬ 
ment  of  the  Sun’s  coming  to  the  Node,  yet  the  Moon  can  fcarcc  cfcapc  the  lha¬ 
dow,  which  is  fo  broad,  that  though  the  Full  Moon  be  more  than  ten  days  dt- 
ftant  from  the  meeting  of  the  Sun  and  of  the  Node-,  yet  the  Moon  is  not  then 
gotten  fo  far  from  the  Ecliptick,  as  to  cfcapc  untouch’d.  But  yet  if  the  meet¬ 
ing  of  the  Sun  and  of  the  Node,  happen  to  be  at  the  New-Moon  or  a  day  ei¬ 
ther  before  or  after  s  then  both  the  foregoing  and  fol  owing  Full  Moon  will  be 
fo  far  from  thence,  that  it  will  clearly  avoid  an  Echpfe.  Now  by  how  much 
the  farthcr  the  Full  Moon  is  from  the  Nodes,  fo  much  lefs  of  the  fliadow  will 
it  fall  under-,  whence  it  comes,  that  fome  Eclipies  of  the  Moon  are  I  ota  ,  wlncli 
happen  cither  in  the  very  Node,  or  fomething  near  it  i  others  are  only  parti¬ 
al,  and  fo  much  the  lefs,  by  how  much  they  happen  the  farthcr  horn  the 
Nodes.  Befidcs,  the  Moon’s  diftance  from  the  Earth,  which  is  lometimes  grea¬ 
ter  and  fometimes  lefs,  is  the  caufe  why  Eclipfcs  appear  fometimes  lcls,  and 
greater  than  they  do  at  other  times  *  for  the  Cone  of  the  fliadow  growing 
(mailer  and  fmallcr,  till  it  come  into  a  Point,  therefore  the  farther  it  is  exten¬ 
ded  from  the  Earth,  the  flcndcrcr  it  grows:  Wherefore  the  Moon  in  the  Apogee, 
Jus  a  fliadow  to  pals  thorow,  that  is  not  fo  thick  as  that  it  has  m  its  1  engee, 
and  fo  it  is  lefs  obfeur’d.  Moreover  the  Motion  of  the  Moon  being  lome- 
times  fwifter  and  fometimes  Bower,  is  the  rcafon  why  it  pafles  thorow  the  IM- 
dow  the  fooncr,  or  flays  the  longer  m  it.  Again,  a  total  E.cllPfc  is  Central, 
Fig.  XII.  when  the  Full  Moon  happens  to  be  in  the  very  Node,  as  in  Fmure  Xll.  wlie  c 

b  A  B  is  the  Ecliptick,  C  D  the  Orbit  of  the  Moon ,  E  the  Moon  firft  entrmg 

into  the  fliadow,  E  the  Motion  going  out  again,  G  the  Moon  m  the  very  ^ 
tre  of  the  fliadow.  But  now  a  Non-central,  though  a  total  one,  may  be  un 
P.  YTTl  derflood  by  Figure  XIII.  where  the  Centre  of  the  Shadow,  at  the  time  ot  me 

c'  A  greatefl  Obfeuration,  is  not  of  the  Node  H,  but  out  of  it. 


.theory  of  the  Planets. 


Bui 

tt.il  E;li|»fo,  But  ate  .R  h- S  .aalc  u  an..  ^  beginning  of  its  Ob- 

four  H  v.irs s  For  c.n;  througU  t-K  Line  E  F,  which  is 

fcuration  to  the  ci.d,  ,  rbc  ]vy)0;i  takes  up  in  the  Heavens  about 

cqlKd  alrnoft  to  ^  g  wH1  b,  ab(ylc  two  degrees.  Now  the  Motion 
li.iif  a  dig  c,, )  |  •  .,1, bi]i  a  decree  aoovc  the  Sun,  (  and 

of  the  M.«|  lot  every  Vi'  '^c'  will  go  through  thole  two  De¬ 

ft  above  'hc^V;^;],rrt  ;  ^lA^whcu\he  total  lmmc3ion  of  the  Moot, 
iiITO  |n.  iu  H,  .ml  the  firft  Recovery  of  Light  ...  1,  ip  that 

into  the  Shai bvv  M,  -  ?  ,,af;,  while  it  (lavs  in  total  Larknc.s  ; 

H  r'bmVi  'l  B  Imofl  the  half  of  the  whole  Line  E  F;  hence  it  conics 

anil  fceius  11  J  tj,;s  lulhuicc  two  hours,  is  the  time  ot  tnc 

toF^thot.liRlt  !>o  U  ^  ^  of  ,ndt,encC)  wtlilc  the  Moon 

v«fro  n5Fw  H,  tom  the  beginning  of  the  Eclipfc  to  the  very  Moment  ot 
’  i  OSfairation,  is  bun  about  an  Hour  •,  and  the  tune  ot 
ns  IinmJih  rL  oi  «  1  j  p  from  chc  Moment  of  its  firft  Emcrlion, 

Regrefs,  vu  lc  >t  to  ^  ^  {$  ^  thc  fainc. 

or  Kccovci >  ot  L  g  j ,  r  ^  it  may  bc  underflood  from  one  or  two 
And  now  Jot*  Jpj  c  oL-bit  or’way  outlie  Moon,  is  rcprcfcntcd  double  in 
Schemes  ollowi i  g.  1  ~ ™ why  an  Eclipfc  happens  fometimes  r 

J  ft  X  tuSned.™  the5  North.  W  ?*'  XIV.  (hews,  F 

r  t  Mim  my  fometimes  chance  to  be  eclips’d,  bctorc.it  come  to  the 
how  tiic  P  i  nuy  afeer  it  have  pafs’d  if,  which  Things  [ 

Nolle;  but  Fig.  XV.  h. ^  W  it  may  ^  whidl  is  lof  Eclipfcs  that  ate  to-  f 

nl  but  mt  central.^  PAnd  now  thc  feiametre  of  the  Moon  being  fuppos'd  to 
b  ’ah 'ded  inco  twelve  equal  parts,  which  they  call  Digits,  the  quantity  of  the 
title  or  want  of  Light,  is  wont  to  be  rcprcfcntcd  by  Digits,  (  and  alfo  by. 
minutes  of  Digits,  and  is  accounted  greater,  or  lefs,  according  as  thc  Obfuira- 

'''Bnficfidcs'afl  thefc, *tlicrc  ate  found  in  the  Moon,  when  eclips'd,  two  Ph*~ 
mmZ  more  -  namely  a  faint  kind  of  Shadow,  call'd  a  PenUra,  or  thc  nt- 
moft  Edec  of  the  Shallow,  fomething  lefs  obfeure  than  the  reft  i  and  a  certain 
that,  elm  Mocm  fhews  out 

I  cl  ’the  M^SST  mote  ^alThc' ^Axle  or  Centrc  of  the  ’Shadow. 
A  '  for  the  SX,  the  Caufc  of  it  is  plain  enough ;  bccaulc  the  Earth  going 
m  da  tl  c  Sm  by  little  and  little,  at  firft  only  part  of  thc  Sun  is  taken  (torn 

“i  of  dic^Sun^Ravs,  that  paf,  through  the  Earth's  Atmofphcrc,  or  Shpete  of 
Va, fonts  •  m  that 'drclinc  towards  thc  Axle  of  the  Shadow,  and  that  temper 
the  shadow,  with  a  kind  of  Twilight,  more  about  the  oumioft  Edges ^  left  w- 
watdstltc  Centre  or  Axle,  whither  lew  or  no  Rays  arc  reflected  ,  by  which 
the  Moon  becomes  fcarcc,  or  non  icarcc  vilibic. 


Fig.  XII. 


Fig.  XIV. 

Fig.  XV: 
Fig.  Xlll. 


c  H  A  p.  VII. 

Of  the  Eclifie  oj  the  Sun. 

THAT  which  is  called  an  Eclipfc  of  the  Sun,  might  mote  fitly  be  called 
i  an  Eclipfc  of  thc  Earth.  For  it  is  the  Earth  that  is  then  depr.v d  ot  he 
Light  of  the  Sun  by  thc  Moon's  coming  between  s  gift  as  the  Moon  when 
eclips'd,  is  depriv’d  of  it  by  the  Earth’s  coming  between  it  and  thc  Sun  .  ^ 

C  c  c  c  c 
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"drawn  perpendicular  tliiouBh  the  bexly  of  ti.c  Moon  to  the  lxli^ick  is  «l« 
the  Latitude  of  the  Moon  t  which,  when  areatclt,  is  o jh\t  ikgtcts.  hut  hue 
Ik  L.atitutic  Nodes  ot  the  Moon  arc  not  hxt  mauv 

XltfXaX  hutdt,  go  on  hr  Ihcle  and  little  tow.ink  ,1, 
Aiueccilent  Signs,  cvcrv  «Uv  fume  little  mote  then  three  Minutes,  lo  witlmt 

•'''Sllw^rh^oMt^k"^''  1  hjtve  now  explain*!,  is  nillhut 
h.nc  and  derive,'  upon  levcral  Accounts.  Later  Ages  have  mdted  m  a 
u-cu  mcafurc,  mended ‘its  Impcriedtions ,  hut  vet  one  tiung  above  all  the  reft 
an  s  to  be  ’intolerable  in  it.  That  m  the  (garters  ic  nukes  he  Moon  be 
too  ne  r  the  Larch,  whereby  the  apparent  Magnitude  ot  the  Moons  D.amc- 
nc  would,  about  thole  times,  become  almoft  as  big  again  as  m  the 
which  even  the  Vulgar  themfelves  know  to  be  falie. 


C  H  A  1\  V. 

Of  the  Phafes,  or  the  Appearances  of  the  Moon. 

nr  H  E  Moon  is  an  Opaque,  or  thick  and  dark  Body,  and  docs  m  no  wile 
L  let  the  Ravs,  which  it  receives  from  the  Sun,  pals  through  it,  but  ic- 
Beds  them  back  again,  as  the  Earth  does:  And .farther,  Iccing  it  is  ot  a  Sphe¬ 
rical  or  round  Figure,  no  more  than  about  the  ball,  or  little  mote,  is  cnlight- 
licd  by  the  Sun  ,  and  the  other  part,  which  is  turn’d  Irom  the  Sun,  is  m 
Darknefs  and  docs  not  call  any  Light  to  our  Lyes,  except  perhaps  tome  fame 
kind  of  Light,' about  the  New  Moon  ctpcctal  y.  But  as  the  Ra>s  that  come 
from  the  Mm,  and  fall  upon  the  Moon,  do  diltinguidi  the  enlightened  Hcnii- 
fpte  from  die  Opaque,' ‘  fo  again,  The  Rays  that  go  Irom  our  Lyes  to  the 
lame  Globe  of  the  Moon,  do  diltingmlh  the  yiliblc  Hem.lpherc,  ot  lull  ot 
the  Moon,  from  that  which  is  not  teen.  It  therefore  it  lo  h-W  V 
Rays  that  go  both  from  the  Sun,  and  Irom  our  Eye,  do  tall  upon  tl  c  M  on 
on  the  lame  fide,  then  the  enlighten’d  Hem.lpherc  mult  needs  he  hrtiiiiL 
with  that  which  is  viiible  •,  lince  the  Sun  and  the  Lye  do  look  upon  th  Mo  a 
from  the  dime  parts,  or  on  the  lame  fide,  as  l  laid,  and  then  the  Fu 1  Moan 
appears  to  us.  But  on  the  contrary,  when  dye  Moon  is  placd  m  me  mid  , 
between  the  Sun  and  our  Eye,  it  happens,  I  hat  the  H c 1  j P B c i c  1 1  a  s 
lighten’d  by  the  Sun,  is  to  us  mviiible  •,  but  the  other  Opaque  Heimlphac 
tlut  is  turn’d  horn  the  Sun,  is  then  towards  us  -,  and  then  the  Moon  is  not 
taken  out  of  the  Heavens,  but  to  our  Lyes  dil-appcars  *  at  which  tune  is  hat 
which  we  call  the  New  Moon,  or  the  fpace  between  one  Moon  and  ano  lxi, 
or  the  thirlly  Moon.  It  may  alio  happen,  that  not  the  whole  yUlightu ‘l 
Hemifphcre  may  be  fecn  by  us,  as  ’tis  m  the  bull  Moon  ,  nor  the  whole  Opaque 
Hemifphere  be  turn’d  towards  us,  as  ’tis  m  the  New  Moon-,  but  pait  ot  c 
enlighten’d,  with  part  of  the  Opaque*  may  be  turn’d  towards  us,  as  tis. 
times  between  the  Change  and  Full,  and  then  the  Moon  Himes  not  wit  • 
whole  Hemifphere,  but  with  a  greater  or  lefs  part  of  it,  according  as  lets  oi 
more  of  that  which  is  enlighten’d  does  oiler  it  lelf  to  our  Sight  :  And  hence 
arc  all  thefe  dilferent  Pktjh  of  the  Moon,  which  appears  horned,  then  an  Ha 

^  Moon,  then  bunching  out  on  each  fide,  aiu  then  a  Full  Moon,  as  may  be  leu. 

Wltu  in  Scheme  VII.  where  the  Moon  running  through  its  Orb,  Irom  the  time  at 

*  its  Conjunction  with  the  Sun,  does  lucccflivcly  appear  Inch  as  it  is  here  ten 

fented  by  thole  parts  of  the  Circle  that  are  left  white.  And  die  Caulc  ot  th  u 
VUI  J’biith  may  in  lomc  mcafurc  be  underftood  from  Scheme  Vll  .  while  die  Mat  . 
goes  about  the  Earth,  the  Sun  docs  continually  enlighten  one  halt  ol  *t  ■>  'jj  . 
that  ball  lbmctinies  more,  and  lbmctim.es  Ids,  and  (bnictimcs  none  at  a •  g  _ 
turn’d  towards  us.  And  the  Semicircles  that  arc  turn’d  toward  die  Lartn,  m 
toward  the  Lye,  arc  to  be  conceiv’d  as  it  they  were  halt  Globes-,  aiul  t 
bending  which  cannot  be  reprefented  in  a  Plain,  is  to  be  In  pm  yen  pv  i  •» 
nation.  Now  here  three  things  cfpccially  are  to  be  obla  v’d  ■,  Pint,  *  ia|amc 
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— rTJ  nc  rhc  Moon  is  always  towards  our  Eyes,  which  m  provd  by  the 
h'«c  11  Crll°r  Moon  w  lidi  always  appeal  to  be  the  lame,  For  if  lomcttmes 
Spots  of  the  Moon,  w lie n .  *  y  n  ^  ^  bc  U)WtUas  us,  different 

f.  t  ,"i  w  Some  indeed  °objcd,  That  this  can  in  no  wife  Fig; 

the  Motion  of  the  Moon  in  the  Epicycle  •,  For  in  Scheme  XXX.  XXX 
conlilt  v  r  rj  ^  Pnlrwlr  conies  t roil!  A%  thiougli  Cj  wj  toe  \  it  the 

while  the  -eiui bc^lepi-iv’/ot  its  proper  Motion  about  its  own  Centre,  and 
Epicycle  mould  pc  tie 1 1  i  v  Moon  wou]g  be  carried,  together  with 

thc  Moon  that  is  fixt  in  it  b  ,  c  u  f  the  £picyclc,  as  of  the  Moon, 
the  Epicycle,  into*-, the  fame  would  alfo  be 
which  in  A  were  tuint  ^  ..  thc  E  ;cycic  pl0Uld  moreover  be  conceiv’d 

turn'd  to  or  f  om  it  in  •  the  Bedy  of  thc  Moon  hxt  m  it,  from 

t0f°U  ch0U!amtot  O  the.  ruV  t£  Moon,  which  being  in  n 

o  through  p  to  u  ,  U1<-  <  T  *\c  ramc  bcine  in  O  would  be  turnd 

r  T^ndfo  Sf  Anfwcr'to  thiA  calic For ’tis  butfup- 

'T/, lie  Body  of  tl”  Moon  to  be  mov'd  about  its  own  Centre,  that  it  may 
ffih  turn"! towaMs  thc  Earth  by  its  own  Motion,  as  by  the  Motion  of 

V’Vm  ThViccond'lin/rbe'obfervcd  is,  That  the  Moon  does  firft  of  Vl!l: 
,ll  l.n  widt  vcrr  llil  Horns,  Ibmctimcs  one  day  fomctimcs  two ;  days,  b 
a  ArnVtimcs  not  till  three  days  from  thc  time  of  its  Conjun&ion  or  Change  : 
itec  -ytVaid  of  Uidin^itfc.f  ffi*™**^  :‘t< 

fcpMobon  ^witWal  paTt of  the bicycle,  which 

t  Brly  Cent  i"n,adehnote  toll 

The  ‘L^rh^  ns,  %yen  the  Moon,  bcL  in  that  part  of  the  Up.cycle 

Afeenfions  or  Dcfccniioiis :  For  when, *eNor»ton»  m  that  ' 

fimthc’  Sun  mnl  ,’he  M«m,  ate  longer  in  going  down  and  make  the 
Moon  (lay  longer  above  the  Horizon  after  Sun- fet  and  “  'fccn 

Twilight  thc  fooncr,  from  thc  Time  of  its  Change,  Afeenfions  $  Si 

|  In  like  manner,  the  Old  Moon  being  m  the  Signs  of  long 

& ^j,,,nalon,1|ettl how™/  it  Vto  * ^  ’contrary^^to  the  New 

iwre'JSttWSrtft 

and  fees  the  later  after  it  *  whereby  again,  it  is  thc  fooner  fccn,  when  t  s  New, 
and  the  longer  when  ’tis  Old.  But  it  happens  to  thc  contrary,  when 

“mm  Thing  worth  Obfervation,  is  th  Old ‘fcnT'and 

befidcs  its  Silver  Horns,  appears  both  m  the  New  and  the  Old  M^n, 

makes  the  reft  of  its  Hemifphcre ;  vifible  ••  Tis  “!  ll  v  in  Rn/'tis  to  l«ob- 
is  commonly  thought  to  bc  the  Native  Light  of  the  M(»n.  But  tis  to  be  otH 
ferv'd,  That  it  is  owing  to  the  barth,  which  reflofts 
die  neighbouring  Region,  thc  Ravs  that  it  receives  from  it.  When  thereto te 
the  Moon,  about  tlic  time  of  ns  Coiijun&ioii,  n  within  tha  S  i  P  ^ 
i  lakes  of  tliat  Reflefted  Light:  But  does  not  fo,  wl  raiic  «  1 T°* 

i  the  Sun  mote  than  a  Qi, arter,  ot  oo  Degrees:  And  lo  n  king  too 

of  the  Region  of  Reflexion,  that  faint  Light  now  fpoken  of  vamflies. 
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CHAP.  VI. 

Of  the  Ediffe  of  the  Moon. 

l.'“T1  HE  Greek  word  Eclipfis  denotes  a  defed  or  wane  of  Light,  which  in  the 
I  Moon  is  real,  tor  as  much  as  it  has  no  Light  of  its  own*  wherefore  the 
Barth  coming  between  the  Sun  and  it,  the  Rays  niuft  needs  be  intercepted, 
whereby  othcrwilc  it  is  wont  to  be  enlighten’d:  For  the  Barth  is  an  opaque 
Body,  that  cafts  a  fludow  from  it.  which  when  the  Moon  tails  into,  it  is  darken'd. 

Now  the  (hadow  of  the  Earth  does  not  extend  it  fclf  beyond  the  Region  of  the 

Moon,  bccaufc  no  other  Star  or  Planet  is  found  to  fall  into  it,  to  tuffer  Inch  a 
defeft-,  whence  it  manifcftly  follows,  that  the  Sun  inuft  be  greater  than  the 
Larch  v  for  if  it  was  equal,  the  lhadow  of  the  Earth  would  be  cylindrical,  as  ia 
Fie  IX  Scheme  IX.  or  if  the  Sun  was  lefs  than  the  Barth,  its  (hadow  would  be  found 
’  to  be  Calathoidc,  or  of  the  Form  of  a  Basket,  growing  wider  and  wider  fromthe 
Fir.  X  Top  downwards,  as  in  Scheme  X.  And  either  way  the  lhadow  would  reach  in 
b‘  *  infinitum ,  whereby  other  Planets  alio  would  fometimes  be  involv’d  in  it.  But  it 

Fir  XI  is  Conical  or  like  a  Top,  fuch  as  it  appears  in  Scheme  XI. 

*  2.  But  farther  hence  it  may  be  underftood,  that  feeing  the  Sun  moves  per¬ 

petually  under  the  Ecliptick  therefore  its  lhadow  muft  always  fall  upon  the 
oppofitc  Point  of  the  Ecliptick :  Wherefore  if  the  Moon  (hould  conftantly  move, 
as  the  Sun  docs,  under  the  Ecliptick,  it  would  nccclfarily  differ  an  Eclipfe  every 
full  Moon,  when  it  came  into  that  Point  of  the  Ecliptick,  that  is  oppofitc  to 
the  Sun,  and  is  within  the  (hadow  of  the  Earth.  But  it  wasfaid  in  the  Theory 
of  the  Moon,  that  it  walks  in  a  Circle,  that  inclines  obliquely  to  the  Sun’s  way, 
and  paffes  the  Ecliptick  oucly  twice  every  Month  *  when  therefore  the  Sun  is 
far  from  the  Nodes  of  the  Moon,  then  alfo  the  Moon,  that  is  oppofitc  to  it.  is 
as  far  remov'd  from  them,  and  lo  has  a  Latitude  or  diftancc  from  the  Eclip¬ 
tick,  greater  than  that  it  can  come  under  the  lhadow  that  lies  there.  Yet  bc¬ 
caufc  the  Sun  paffes  through  the  whole  Zodiack  by  its  yearly  Motion,  it  muff  needs 
in  that  time  come  to  both  the  Nodes  of  the  Moon,  little  lefs  than  fix  Months 
always  being  (pent  between  its  coming  to  the  AfcCndcnt  and  the  Dcfccndcnt  Node. 
And 'though  the  full  Moon  does  not  continually  happen  at  the  very  fame  mo¬ 
ment  of  the  Sun’s  coming  to  the  Node,  yet  the  Moon  can  fcarcc  cfcapc  the  flia- 
dow,  which  is  fo  broad,  that  though  the  Full  Moon  be  more  than  ten  days  di- 
ftant  from  the  meeting  of  the  Sun  and  of  the  Node;  yet  the  Moon  is  not  then 
gotten  fo  far  from  tnc  Ecliptick,  as  to  clcapc  untouch’d.  Blit  yet  if  the  meet¬ 
ing  of  the  Sun  and  of  the  Node,  happen  to  be  at  the  New-Moon,  or  a  day  ei¬ 
ther  before  or  after  ;  then  both  tnc  foregoing  and  following  Full  Moon  will  be 
fo  far  from  thence,  that  it  will  clearly  avoid  an  Eclipfe.  Now  by  how  much 
the  farther  the  Full  Moon  is  from  the  Nodes,  fo  much  lefs  of  the  {hadow  will 
it  fall  under-,  whence  it  comes,  that  foine  Eclipl'cs  of  the  Moon  are  Total,  which 
happen  either  in  the  very  Node,  or  fomcthing  near  it  others  arc  only  parti¬ 
al,  and  fo  much  the  lefs,  by  how  much  they  happen  the  farther  from  the 
Nodes.  Bclides,  the  Moon’s  diftancc  from  the  Earth,  which  is  fometimes  grea¬ 
ter  and  fometimes  lefs,  is  the  caufe  why  Eclipics  appear  fometimes  lefs,  and 
greater  than  they  do  at  other  times  ;  for  the  Cone  of  the  (hadow  growing 
(mailer  and  final ler,  till  it  come  into  a  Point,  therefore  the  farther  it  is  exten¬ 
ded  from  the  Earth,  the  (Icndcrcr  it  grows  :  Wherefore  the  Moon  in  the  Apogee, 
Jus  a  (hadow  to  pafs  thorow,  that  is  not  fo  thick  as  that  it  has  in  its  Perigee, 
and  fo  it  is  Id's  obfeur’d.  Moreover  the  Motion  of  the  Moon  being  lbmc- 
times  fwifter  and  fometimes  (lower,  is  the  rcaloii  why  it  paffes  thorow  the  Iha- 
dow  the  (boner,  or  (lays  the  longer  in  it.  Again,  a  total  Eclipfe  is  Central, 
Fig.  XII.  when  the  Full  Moon  happens  to  be  in  the  very  Node,  as  in  Figure  XII.  where 
A  B  is  the  Ecliptick,  C  D  the  Orbit  of  the  Moon,  E  the  Moon  firft  entrmg 
into  the  lhadow,  F  the  Motion  going  out  again,  G  the  Moon  in  the  very  Cen¬ 
tre  of  the  lhadow.  But  now  a  Non  central,  though  a  total  one,  may  be  un- 
p-  xju  derftood  by  Figure  XIII.  where  the  Centre  of  the  Shadow,  at  the  time  of  the 
'  greateft  Obiduation,  is  not  of  the  Node  H,  but  out  of  i>. 


But 


pir[  |  The  theory  of  the  Tl.mcts.  74? 

Tw  M';mc  1  come  io  out,  c on  m.iv  perceive  by  the  XII  Figure,  that  Cen-  Fig. 

J  F  |,r  .IK  that  arc  of  the  greaiclt  duration,  can  lean.*  loll  a  tew  M.m.tcj  above 
tarlh  ro  For  f:cin.;  the  M  on,  in  the  tune  troin  the  Ivsmnmg  ot  us  py 
L  tothecurl,  docs  with  its  Centre  R.>  througn  toe  Line  L  F,  which  is 
‘  !  'noil  to  four  Moon.,  f»nv  roe  Moon  takes  n,.  m  the  Heavens  about 
hi  ? Vil"S  <•'•'*)  therefore  U  F  will  Ik  about  two  degrees.  Now  the  Motion 
■  !r  M>oi. t«>r  everv  hour  is  ahnoll  halt  a  degree  aoovc  the  Yin,  (  ami 
?;  t.vc  the  Shadow,)  w:!. 'retore  rite  M  .on  will  through  tho  e  two  De- 

about  four  hutrtt  time.  And  worn  toe  total  lmir.etliou  ot  the  Moon 
l „ ;  the  Shallow  happers  in  H,  and  the  line  Recovery  ot  Light  m  1,  Io  mat 
•  ,L  I .  ...  M  , ...  ins  r,  t).t:„  while  It  llavs  m  total  I  iarkneis  t 


H  i  is  the  l’|>aee  t  ie  M«  has  t .  t-a!'.,  wmle  ,t  Hays  m  total  Lattaent 
.  IH,,,.  H  I  is  almi.it  the  half  of  the  whole  Line  h  F  -,  hence  it  conies 
io  pais,  that  half  the  1)  iraiion,  in  this  Inltance  two  hours,  is  the  time  o  the 
t,  x’lhv  in  total  lV.rkn.io  For  the  time  ot  Incidence,  while  the  Moon 
or  Vo  n  F  to  H,  iron,  the  beginning  of  the  tell  pic  to  the  very  Moment  ot 
ns'linm  rli  >i,  or  total  Oola.r.uion,  is  hut  a. out  an  Hour  ,  and  the  tune  ot 
Rr 'rcls  while  it  eocs  from  1  to  E,  from  the  Moment  ot  itshrll  Lmerhou, 
or  Recovery  of  Lij-ht,  to  the  very  Lind  ol  the  Lchofe,  is  about  the  lame. 

And  now  as  for  a  partial  Leliflb,  it  may  be  underltood  from  one  or  two 
■Irmes  following.  The  Oil.it  or  way  pt  the  Moon,  is  rcmclcntcd  double  in 
each  of  them,  that  it  may  be  imderllood  why  an  Eclipfe  happens  fometimes 
owucls  the  Ninth,  and  fometimes  towards  the  North.  Now  lug.  XIV. (hews,  >  AlV. 
how  the  Moon  may  fometimes  chance  to  be  eclips'd,  bciorc.  it  come  to  the 
Mo le ■  but  Fit*.  XV.  h  >w  it  may  he  fo,  after  it  have  pafsd  it;  which  Things  1  ig.  XV. 
arc  hkewife*  to  be  Itipnlyed  about  Lig-.  XIII.  which  is  ot  Bcln.fes  that  are  to-  Fig.  All!, 
tal  hie  not  central.  And  now  the  Diamerre  ot  the  Moon  being  iupposd  to 
b:\lividcd  into  twelve  equal  parts,  which  they  call  Digits,  the  quantity  of  the 
Eclipfe,  or  want  of  Light,  is  wont  to  be  rcprcicntcd  by  Digits,  (  and  alio  by 
minutes  of  Digits,  and  is  accounted  greater,  or  lefs,  accoiding  as  the  Obi cu ra¬ 
tion  is,  of  more  or  fewer  Digits.  ,  ,,  n2 

But  Lclidcs  all  thefcj  there  arc  found  in  the  Moon,  when  cclired,  two  Ph*- 
nmv.M  more-,  namely,  a  faint  kind  of  Shadow,  call’d  a  Penumbra,  or  the  ur- 
moft  Edge  of  the  Shadow,  fomcthing  lefs  obfeure  than  the  reft  ;  and  a  certain 
rcddifli  colour’d  Light,  that  the  Moon  (hews  out  ot  the  very  Darknefi,  and 
which,  in  total  Eclipfes cl pcciallv,  is  fo  much  the  redder  and  obfeurer,  by  how 
much  the  Moon  comes  the  more  towards  the  Axle  or  Centre  of  the  Shadow. 

As  for  the  Penumbra*  the  C. aulc  ot  it  is  plain  enough  bccaulc  the  Batch  going 
under  the  Sun  bv  little  and  little,  at  ftrft  only  part  ot  the  Sun  is  taken  troin 
the  Moon,  but 'that  by  degrees  grows  greater  and  greater.  Now  that  part 
of  the  Moon  from  whom  mote  parts  ot  the  Sun  ate  hidden,  mult  needs  lie 
involv'd  in  the  thicker  Darknels;  wherefore  the  Penumbra  towards  the  perfedt 
Shadow,  does,  by  little  and  little,  grow  more  and  more  obicurc:  But  now,  as 
for  the  redd  iih  Light  that  appears  out  of  pertett  Darknefs,  which  is  by  Ionic :  thought 
to  be  the  Moon’s  own  native  Light,  Icons rather  to  ante  from  the  Rctradi- 
on  of  the  Sun’s  Ravs,  that  pafs  through  the  Earths  Atmolphcrc,  or  Shpcrc  of 
Vapours;  and  that  decline  towards  the  Axle  of  the  Shadow,  and  that  temper 
the  shadow  with  a  kind  ot  Twilight,  more  about  the  outmoft  Edges,  lefs  to¬ 
wards  tiic  Centre  or  Axle,  whither  few  or  no  Rays  arc  refleded  >  by  which 
the  Moon  becomes  fcarcc,  or  not  fcarcc  viliblc. 


c  II  A  P.  VII. 

Of  the  Eclifie  of  the  Sun. 

THAT  which  is  called  an  Eclipfe  of  the  Sun,  might  more  fitly  be  called 
an  Eclipfe-  of  the  Earth .  Eor  it  is  the  Earth  that  is  then  depriv'd  ot  the 
Light  of  the  Sun  by  the  Moon’s  coming  between  j  juft  as  the  Moon  when 
eclips'd,  is  depriv’d  of  it  by  the  Ea<  th’s  coming  between  it  and  the  Sim  :  whereas 
C  c  c  c  c  me 


Cuksus  Mathematicu.s, 
while  keeps  its  Liuht  tffitouch’d  and 
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the  Sun  all  the  while  keeps  its  Light  tffitoucli’d  and  iinohlair'cl  ■  yet  the  iVu 
is  laid  to  hi  tier  au  Leliple,  in  as  much  as  with  relpcct  to  us  it  does  la  Aik! 
lieie  that  the  Sun  is  to  us  bclips’d,  hy  realon  ol  thcNloons  putting  lie  tween 
t,s  and  thi"  Sim,  is  maniielt  c\en  Horn  this,  1  hat  it  is  not  eclipse!  but  ar. 
\'ew-Monm,  or  when  the  Moon  is  in  Comiindion  with  :r.  I  nit  that  it  is 
eclips'd  cvei'v  New  Muon,  the  Realon  is  the  Mni>n\  Latitude  ■,  became  ot  wi::V!, 
„•  j.  tb.u  the  Moon  pall'es  bv  cither  higher  tow  .mis  the  North,  or  die  lo-,vcr 


the  Moon's  Latitude became  on 
her  towards  the  North,  or  die 


(dohe  of  the  Moon  •,  and  lo  eonlequeurly  the  greater  li. 
L.u  th  )  docs  the  more  calily  ball  upon  l'ome  pan  ot  the  gn 
the  vc hole  ’Moon,/  than  the  Idler  lhadow  (  ut  the  Moon) 
Idler  Ipaee  of  our  Habitation,  but  now  this  mull  l»e  nude 
terminate  place  ot  the  Earth,  tor  inlhiuec,  ot  this  in  windi 


towards  the  South,  and  docs  not  pals  tiircclly  betswui  ns  ami  t  ic.  .Sun:  ILt 
tint  h v>pcns  when  the  two  Luminaries  are  about  the  lame  Node,  and  time 
ndt  m'l'n  dove  ha  if  a  Sian  irom  it.  And  let  no  one  wouder?  that  thm* 
hajoH.i  fir  mne  1  diples  of  ti.e  Moon  than  of  the  Sun;  for  tlie  _  Globe  of 
j!(,.  jq.,,  •,  j  mu.h  i.'s  than  the  Globe  ot  tiff  L.iftb,  it  tali;,  a  lels  llatlow: 
And'  .main,  The  place  of  our  Habitation  is  a  great  deal  Ids  th.ui  the  whde 
( dok  of  the  Moon  •,  and  lo  eoutdjcreurly  the  greater  li.adow  (  •  '(  of  the 
l.;n,h)  docs  the  more  calilv  fall  upon  fome  pan  ot  the  greater  I  pace,  ( ;-i>.  e| 
tile  whole  Moon,;  than  the  idler  Ih.nlow  (  ot  the  Moon)  can  tall  upui  tie 
Idler  Ipaee  of  our  Habitation,  but  now  this  mull  be  tmderltood  ot  loine  <!r- 
terminate  place  of  the  liartli,  tor  inlKtncc,  of  this  in  which  we  ih»\v  live-,  i, «r 
< .'tlicr wife,  if  we  coiilidcr  the  whole  1  lemTplure  of  the  1  arth,  (  or  the  bail' 
of  inSinaee,  taken  for  a  Plain,)  there  are  miff  Ireguent  bchpiv.  ot  the  San, 
than  of  tiie  Moon  :  l  or  every  fix,  (  and  lhmerinus  every  five  Maul-,,)  them 
Juppcn  lome,  cither  here,  or  in  loine  other  parts  of  the  ranli  .  nay,  when 
there  happen  anv  Central  1  .cl i pics  ot  the  Moon,  the  New  Moon,  horn  l:c.v;e 
and  after,  is  for  the  molt  part  made  remarkable  for  fome  little  Liliple  of  the 
Sun:  The  realon  ol  which  is  the  {’teat  Bulk  ot  the  barth,  and  the  great 
ncarncls  of  the  Mooipv  which,  though  ii  call  no  great  lhadow,  \'ct  irtlmatcns 
tlie  J-arth  with  a  Paimbrj ,  or  faint  lhadow,  that  is  lo  much  the  greater,  by 
how  much  it  is  the  nearer-,  which  that  it  lliould  fall  upon  lomc  part  or  oilier 
of  the  Earth*  is  no  wonder.  But  belides,  the  lame  Bulk  ol  the  barth  c.uiics, 
Tlut  in  lomc  places  there  is  a  Total  bdipl'c  of  the  Sun,  while  in  others  there 
is  only  a  partial  One,  and  in  others  none  at  all,  as  may  be  tindcrllood  from 
VI.  Scheme  XVI.  where  a  is  the  Sun,  b  the  barth,  c  the  Moon,  J  b;-  the  Cone  of 
the  Moon’s  lhadow,  whole  Bale  is  tlie  Hcmilphcre  of  the  Moon  //y,  b<J  is 
the  other  Cone  of  tlie  Moon’s  Penumbra,  whole  Bate  is  part  of  the  Surface  of 
riie  barth  h  i.  Now  I  lay.  That  that  little  Ipaee  of  barth  i  h,  which  falls 
under  the  per  fed'  lli.ulow  of  tlie  Moon,  will  lee  a  I  oral  b.cliplc  ot  the  Sun-, 
fince  a  right  Line  can  be  drawn  from  no  point  between  i  and  (•  to  any  part 
of  the  Sim’s  I  leinilphere,  but  it  will  be  inicrccpie  1  bv  the  Body  of  the  Moon 
fee.  Again,  They  that  live  between  / /.»  a  ndt />  wilt  have  a  partial  Leliple 
of  the  Sun,  and  that  lb  much  the  greater,  by  how  muHi  they  are  nearer 
to  i  and  k\  but  lo  much  the  Ids,  b\'  how  much  they  arc  the  l.rthcr  oil  to¬ 
wards  h  and/.  Laftly,  They  that  dwell  hetwetn  h  i:i  aini  /  will  behold  the 
whole  Hemifphcte  of  the  Sun,  eclips'd  in  no  part  of  it.  1  his  Diver/icy  alio 
of  Sight  arilcs  from  the  ncarncls  of  the  M.mii,  which  it  f.ufher  oil,  and  near 
the  Body  of  the  Sun,  would  cover  it  alike  from  all  the  Inhabitants  ot  the 
1  arth.  And  here  by  the  way,  we  may  in  fome  mealiire  take  Notice  of  the 
nature  of  Parallaxes,  (  for  lb  that  Do  ci  lity  of  Sight  is  call’ll  *,  )  namely,  Tlut 
they  arc  owing,  as  to  the  Bulk  of  the  barth,  lo  to  the  ne.inids  ot  the  Moot 
too:  Jdcligu  to  explain  them  lomcthing  more  largely  in  the  following  Chap¬ 
ter.  Now  as  for  the  CJuaiuity  of  a  partial  Lclipl-'  of  tlie  Sun,  like  that  ot 
the  Moon,  it  is  wont  to  be  ellimated  or  mealiircd  In’  Digits,  or  hy  twelve 
parts  of  the  Sim’s  Diamctre  *  and  as  for  a  I  ot.il  Liliple  ot  the  Sun,  t Ik ro  is 
this  difference  between  it  and  a  Total  b.clipfc  of  the  Moon,  That  liich  an 
Leliple  of  the  Moon  is  generally  of  loiue  remarkable  Duration,  (: ncc  the  Moon 
b'v  its  own  Motion  cannot  in  a  little  time  free  it  fell  from  the  lhadow  or  the  barth i 
but  a  Total  Leliple  of  the  Sun  cannot  be  of  any  long  continuance,  at 
lea!!',  not  to  be  very  fallible :  And  lo  neither  can  that  1  Xuknels  be  verv  long, 
that  lomctimes  happens  to  be  very  thick  at  Noon  d.iv,  lb  that  the  Stars  arc 
lccn,  the  Bird,  hide  the  nil  elves,  or  die  bill  down  •,  bcraul'c  the  Moon  hy  N 
own  Motion  running  uuderueatli  the  Sun,  towards  the  bally  as  loon  as  bv  its 
Ealtern  Verge  or  Edge  it  is  come  t  o  the  Min's  I '..tiler n  W'l't'.r ,  and  lo  covers 
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lc~StnJ  it  prcfently  begins  with  its  Wellcrn  Verge  to  quit  the  Sun’s 
and  lb  to  dilcover  the  Sun  again.  But  farther,  it  fomtimcs  happens, 
ic  apparent  Hcmiphcrc  of  the  Moon  in  the  Apogee  is  Ids  than  when 
erigee  and  therefore  is  lefs  than  the  Hcmifphcrc  ot  the  Sun,  that  when 
n  in  its  Apopec  runs  imilcrneath  the  Sun,  and  flicws  Centre  joyn’d  with 
•here  is  overhand  above  of  the  Sun  and  edge  all  round,  like  a  Golden 
or  a  kind  of  Golden  Circle,  bccauic  the  Moon  docs  not  cover  it  all. 
it  you  ask,  of  how  long  Duration  is  the  grcatcll  Eclipfc  of  the  Sun  ?  It 
•ar,  that  it  is  of  about  two  hours,  bor  fmcc  the  Diamctrc  of  the  Sun, 
lirll  the  Lallcrn  Verge  of  the  Moon,  and  then  the  Wellcrn  mult  palsbe- 
s  ot  about  half  a  Degree,  which  half  degree  of  tlie  Moon  pafles  in  one 
t  follows,  that  the  l  ime  of  the  Incidence  trom  the  Moons  touching  the 
edge  of  the  Sun  with  its  Lallcrn,  even  to  the  Central  Conjunction, 
ic  Lallcrn  Verge  of  the  Moon  has  gone  over  all  the  Sun,  will  be  about 
:e  of  one  hour.  Then  the  Time  of  Lmcrlion,  namely,  while  the  Wcl  - 
-  of  the  Moon  goes  from  the  Sun’s  Wellcrn  to  its  Ealtern  edge,  will 
amount  to  about  an  hour  more,  till  the  Ecliplc  be  ended. 


CHAP.  VIII. 

Of  Parallax . 

ig  thus  Hr  been  explaining  the  Phenomena  of  the  Sun  and  Moon,  that 
y  be  falv’d  by  the  Hypothecs  of  the  Ancients:  There  remain  Hill  two 
rnomena,  to  wit,  tlie  Parallaxes  and  Refraftions,  the  Efficient  Caufc  of 
not  to  be  aferib’d  to  any  hypothecs  or  Circles,  but  they  depend  wholly 
ick  Grounds  and  Rcafons.  Now  therefore  as  to  Parallaxes,  I  have 
dy,  that  they  arc  molt  obfcrvablc  in  Lclipfes  of  the  Sun,  and  arc  ow- 
hc  Bulk  of  the  Earth,  and  the  ncarncls  of  the  Planet.  Lor  though 
c  Globe  of  the  Earth,  with  refpeft  to  that  vaft  and  almoftunmcafura- 
nfinitc  Expanlion,  and  compals  of  the  highelt  Heavens,  be  but  like  a 
,  that  the  fix’d  Stars  arc  by  us  obferv’d,  and  to  us  appear  no  otherwife 
.c  Earth’s  Surface,  than  if  our  Eye  was  plac’d  in  the  Centre  of  the  Earth  i 
muft  conclude  otlicrwilc  with  refpeft  to  the  Sun  and  the  Moon,  the  lat- 
jcially  whole  ncarncls  begets  fome  diverlity  of  fight,  which  the  Greeks 
alld  a  Parallax,  bor  the  Bulk  and  Thickncfs  of  the  Earth  do  make  the 
id  Moon  feem  to  have  another  polition  in  the  Heavens,  than  they  really 
with  rclpcdt  to  the  Centre  of  the  Earth  :  Wherefore  the  Parallax  may  be 
elaib’d  |  that  it  is  the  ditfcrencc  between  the  true  and  the  viliblc,  or  lcem- 
ice  of  any  Star.  Now  the  true  place  of  a  Star,  is  that  Point  of  the  Firma- 
which  a  right  Line,  drawn  from  the  Centre  of  the  Earth  through  the 
of  the  Star,  (hall  terminate  in  :  And  the  viliblc  and  feeming  place  is  like- 
at  point  of  the  Firmament,  which  a  right  Line,  drawn  from  the  Eye 
beholder,  (plac’d  on  the  Earth’s  Surface, )  through  the  Centre  of  the  Star, 
ten  be  terminated  in.  Wherefore  bccauic  thole  two  Points  of  the  rir- 
t  do  fall  into  one  and  the  fame  vertical  Circle,  a  Parallax  is  wont  to  be 
to  be  the  Arch  of  the  Vertical  Circle,  that  lies  between  the  true  and 
ming  place  of  tlie  Star.  As  for  example,  in  Figure  XVII.  let  A  be  the  rig.AYUi 
of  the  Earth,  C  BD  its  Surface,  Btlic  Eye  of  the  Beholder,  EFGche 
i  in  the  Firmament.  Now  let  the  Star  be  firfl  of  all  fupposd  to  be  in  the 
Horizon  in  the  Point  H-,  and  then  a  right  Line  AH  I,  drawn  from  A, 
mere  of  the  Earth,  through  this  Point  H,  docs  in  the  Firmament  find  the 
1,  which  is  therefore  the  true  place  of  the  Star.  Again,  A  right  Line 
,  from  the  Eye  B,  through  the  Star  H,  docs  in  the  Firmament  find  the  been  or 
ig  place  K-,  therefore  the  Parallax  is  IK.  Attcrwards  the  Star  being  af* 
i  to  L,  the  Parallax  will  be  M  N  if  it  come  to  O,  the  Parallax  will  be 
hilly,  if  it  come  to  the  Zenith  R,  there  will  be  no  Parallax  at  all:  For 
the  Lines  drawn  from  the  Centre  A,  and  tlie  Eye  B  through  the  Star  R, 

Ccccci  will 
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tJ1c  Sun  all  the  while  keeps  its  Light  untom  h  it  and  um>.-.lair  •  y 
is  laid  to  Ui her  au  Lclipk*,  in  as  much  as  with  reject  to  us  lr  tines 
]'  re  that  the  Sun  is  to  us Eclips'd,  In'  realon  ol  the  Moons  pmtm 
a-nl  die  Sun,  is  manitrll  even  Horn  tin's,  1  liar  it  is  not  eclips 
N’ew-Mooiis,  or  when  the  Moon  is  in  C-onmndioii  with  :r.  Bur  tha 
<’c  1  it cst  1  cverv  New  Moon,  the  Realon  is  the  Moon’s  1  .atitiule  •,  bcc.uik 
;r  j.,  (!ku  the  M  >on  p.ill'cs  In’  cither  higher  towards  the  North,  it 
towards  the  South,  and  docs  not  pals  tiircdly  between  us  and  ;hc  > 
tint  happens  when  the  two  Luminaries  are  about  the  lame  ;\<me 
not  mucii  .vs-ve  hail'  a  Sign  from  it.  And  let  no  one  wonder,  tin 
l\i.i/Oe;i  f.ir  m  Me  1  cliplcs  of  the  Moon  than  of  the  Sim  •,  »or  t.'ie  < 
o.,.  M.mm  being  much  Id’s  than  the  Globe  oi  the  Lanh,  it  <.a!;s  a  Ids 
And  *i'\iin,  The  place  of  our  Habitation  is  a  great  deal  Ids  than  tl 
(.dol  e ‘of  the  Moon  •,  and  lb  coiil'e<)iicnt)y  the  greater  ll.ailow  (  .v: 

1  .utli  )  does  the  more  ealilv  fall  upon  lome  part  nt  the  greater  Ipace 
t f,c  whole  Moon,;  than  the  lelfer  lhadow  (  ol  the  Moon i)  tan  tall 
letler  Ipace  of  our  Habitation.  lhut  now  this  mult  be  mu  crliood  ol 
terminate  place  ot  the  hartli,  lor  inlLiucc,  ot  tins  in  wnii  li  we  now 
otlicrwil'e,  if  we  eoiilider  the  whole  l  lem'l'phere  of  tuc  l  anh,  (  or 
of  itsS  iri.ue,  taken  tor  a  Plain,)  there  are  more  iVc\)ueni  l  ihpie.  ot 
than  of  tiie  Moon:  for  every  fix,  (and  lomcrimes  every  five  M.mh 
jiappen  Ionic,  cither  here,  or  in  loinc  other  parts  of  the  r.anh  ,  n.i) 
tiiere  happen  any  Central  l.cliples  ol  tne  Moon,  the  New  Moon,  hot 
anil  alter,  is  for  the  moll  part  made  remarkable  tor  lome  little  Lilipf 
Sun :  The  realon  of  which  is  the  great  Hulk  ol  the  Larch,  ami  t 
ncarneis  of  the  Moon-,  which,  thong, It  it  call  no  great  lhadow,  vet  it 
the  barth  with  a  Pmrnbrj ,  or  faint  lhadow,  that  is  lo  much  the  gr 
how  much  it  is  the  nearer-,  which  that  it  tliould  fall  upon  Ionic  part 
of  the  Larch)  is  no  wonder.  Rut  bclides,  the  lame  Rulk  ol  the  Lat 
That  in  Ionic  places  there  is  a  Total  Lclipfc  of  the  Sim,  while  in  oti 
is  only  a  partial  One,  and  in  others  none  at  all,  as  may  be  nnJcrlh 
I.  Scheme  XVI.  where  a  is  the  Sun,  b  the  Ranh,  c.  the  Moon,  jb;-;  the 
the  Moon's  lhadow,  whole  Rale  is  the  Hemilpherc  of  the  Moon  f i> 
the  other  Cone  of  the  Moon’s  Penumbra ,  whole  Rale  is  part  of  the  S 
tiie  La uli  hi.  Now  I  lay,  That  that  little  fp.ue  of  Lanh  i  /•,  wk 
under  the  per  fed  lhadow  of  the  Moon,  will  lee  a  I  otal  hcliple  ol  t. 
lince  a  right  Line  can  be  drawn  from  no  point  between  i  and  (•  to  a. 
of  the  Suns  1  lemil'phere,  but  it  will  be  iiuercepte  1  i >v  the  Rody  ot  til 
jet’.  Again,  They  that  live  between  /  h  and  k.  will  have  a  partial 
of  the  Sun,  and  that  lo  much  the  greater,  l>v  how  muJi  ti'uv  .in¬ 
to  i  and  k  hut  li)  much  the  lels,  In’  how  much  they  are  the  la-ther 
wards  b  and/.  Laftlv,  They  that  dwell  between  b  r.i  apd  /  will  bell 
whole  Hemilplicre  of  the  Sun,  eclips'd  in  no  part  of  it.  This  Diver! 
of  Sight  aril  cs  from  the  ncarneis  of  the  Moon,  whiJi  it  fan  her  nil,  ai 
the  Rody  of  the  Sim,  would  cover  it  alike  from  all  the  Inhabitants 
1  arth.  And  here  by  the  wav,  we  may  in  lome  mcalhrc  take  Notict 
nature  of  Parallaxes,  (  for  lo  that  D.'verlity  of  Sight  is  t  ail’d  -,  )  nainelv. 
they  are  owing,  as  to  the  Rulk  of  the  Larch,  In  to  the  ncarneis  of  tli 
too  :  IdeligtVto  explain  them  I'onicthing  more  largely  in  the  following 
ter.  Now  as  for  the  Calamity  of  a  partial  I'.ejipl'-  of  t lie  Sun,  like 
the  Moon,  it  is  wont  to  he  dlimatcd  or  meallired  by  Digits,  or  by 
parts  of  the  Sun’s  Diamctre  and  as  for  a  I’otal  IT  I i pie  of  the  Sun, 
this  difference  between  it  and  a  Total  Hcliple  of  the  Moon,  That  i 
Hcliple  of  the  Moon  is  generally  of  loiue  remarkable  Duration,  luicetlu 
b'v  it-,  own  Motion  cannot  in  a  little  time  tree  it  lelf  from  the  lhadow  of  tlic 
but  a  Total  I’.diple  of  the  Sim  cannot  be  of  any  long  contintiaiii 
leall,  not  to  be  very  fallible:  And  fo  neither  can  that  Darknels he  very 
that'  lotnetimes  happens  to  he  very  thick  at  Noon  d.iv,  lo  that  the  Sta 
loen,  the  Rirds  hide  the  ml  elves*,  or  elfe  tall  down  bivatife  the  Moon 
own  Motion  running  underneath  the  Sun,  towards  the  Half,  as  loon  as 
Ha  (fern  Verge  or  Ldgc  it  is  come  to  tin:  ‘tin’s  Lallan  Verge,  .uni  lo  i 
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t whole  Sun,  it  prefently  begins  with  its  Wcftcrii  Verge  to  cjuit  the  Sun’s 
Wcik-rn  anil  lo  to  dilcovcr  the  Sun  again.  Rut  tardier,  it  fomtimes  happens, 
I  'Aufe  the  apparent  Hcmiphcre  of  the  Moon  in  the  Apogee  isTcls  than  when 
; ;  c  Perigee!  and  therefore  is  lefs  than  the  Hcmilphcrc  ot  the  Sun,  that  when 
i  c  Muon  in  its  Apogee  rims  underneath  the  Sun,  and  fliews  Centre  joyn’d  with 
;'c,  there  is  over  and  above  of  the  Sun  and  edge  all  round,  like  a  Golden 
Bracelet,  or  a  kind  of  Golden  Circle,  bccault  the  Moon  docs  not  cover  it  all. 
I  iitlv  if  you  ask,  of  how  long  Duration  is  the  greated  Lclipfc  of  the  Sun .  It 
S  i  clear,  that  it  is  of  about  two  hours.  For  hnee  the  Diamctre  of  the  Sim, 
S  ch  firlV  the  Eaftcrn  Verge  of  the  Moon,  and  then  the  Wcftcrn  mud  pals  be- 
W  I  •.  .  K„lf  ^  l'V.ir#v  wliiVli  li.-ilf  clnmT  of  tllC  Mooli  paflCS  HI  OI1C 


WHICH  mu  im-  1V'‘hv  '  *  ,  .  ,  ,7  j 

voihL  is  of  about  half  a  Degree,  which  ha  t  degree  o.  ....  , . - ■  -  - 

liotir-  it  follows,  that  the  Time  of  the  Incidence  trom  the  Moon  s  touching  the 


hour-,  it  tollows,  tnactne  nine  oi  .......  ....  *-«««' 

Welter u  edge  of  the  Sun  with  its  Laftcrn,  even  to  the  Central  Gjnnintlion, 
when  the  Ladcrn  Verge  of  the  Moon  has  gone  over  all  the  Sun,  will  be  about 
rhe  Ipace  of  one  hour.  Then  the  Time  of  fcmerfion,  namclv,  while  t  ic  Wcft- 
ern  ciij-e  of  the  Moon  goes  from  the  Sun’s  Wedcrn  to  its  Ealtcrn  edge,  will 
likewife  amount  to  about  an  hour  more,  till  the  Eclipfc  be  ended. 


c  H  A  P.  VIII. 

Of  Parallax. 

HAviug  thus  far  been  explaining  the  Phenomena  of  the  Sun  and  Moon,  that 
may  be  falv’d  by  the  HyfotheJ'es  of  the  Ancients:  There  remain  dill  two 
other  Phenomena,  to  wit,  the  Parallaxes  and  Rcfraftions,  the  Efficient  Caulc  of 
which  is  not  to  be  aferib’d  to  any  hypotbefes  or  Circles,  but  they  depend  wholly 
upon  optick  Grounds  and  Rcalbns.  Now  therefore  as  to  Parallaxes,  I  have 
faid  already,  that  they  arc  mod  obfcrvablc  in  Eclipfcs  of  the  Sun,  and  are  ow¬ 
ing  to  the  Bulk  of  the  Earth,  and  the  ncarneis  of  the  Planet.  Lor  though 
the  whole  Globe  of  the  Earth,  with  refpeft  to  that  vad  and  almod  unmeafura- 
ble  and  infinite  Expatdion,  and  compals  of  the  highclt  Heavens,  be  but  like  a 
Point,  lb  that  the  fix’d  Stars  arc  by  us  obferv’d,  and  to  us  appear  no  otherwife 
from  the  Earth’s  Surface,  than  if  our  Eye  was  plac’d  in  the  Centre  ol  the  Earth  * 
yet  wc  mud  conclude  otherwife  with  refpeft  to  the  Sun  and  the  Moon,  the  lat¬ 
ter  cfpccially,  whole  ncarneis  begets  fomc  divcrlity  of  fight,  which  the  Greeks 
have  call'd  a  Parallax.  Lor  the  Rulk  and  Thickncfs  ol  the  Earth  do  make  the 
Sun  and  Moon  feem  to  Iiavc  another  polition  in  the  Heavens,  than  they  really 
have  with  rclpcft  totlic  Centre  of  the  Eartli :  Wlicreforc  the  Parallax  may  be 
thus  deferib’d*,  that  it  is  the  dillcrence  between  the  true  and  the  viliblc,  or  lean¬ 
ing  place  of  any  Star.  Now  the  true  place  of  a  Star,  is  that  Point  of  the  Firma¬ 
ment,  which  a  right  Line,  drawn  from  the  Centre  of  the  Earth  through  the 
Centre  of  the  Star,  lhall  terminate  in  :  And  the  viliblc  and  Teeming  place  is  like- 
wife  that  point  of  the  Firmament,  which  a  right  Line,  drawn  from  the  Eye 
of  the  beholder,  (plac'd  on  the  Earth’s  Surface, )  through  the  Centre  of  the  Scar, 
lhall  then  be  terminated  in.  Whcrclotc  becaulc  thofc  two  Points  ol  the  Fir¬ 
mament  do  fall  into  one  and  the  fame  vertical  Circle,  a  Parallax  is  wont  to  be 
defin’d  to  be  the  Arch  of  the  Vertical  Circle,  that  lies  between  the  true  and 
the  feeming  place  of  the  Star.  As  for  example,  in  Figure  XVII.  let  A  be  the  rig.AVllt 
Centre  of  the  Earth,  C  B  D  its  Surface,  Bthc  Eye  of  the  Beholder,  EFG  the 
Vertical  in  the  Firmament.  Now  let  the  Star  be  firft  of  all  luppos’d  to  be  in  the 
viliblc  Horizon  in  the  Point  H-,  and  then  a  right  Line  AH  I,  drawn  from  A, 
the  Centre  of  the  Earth,  through  this  Point  H,  docs  in  the  Firmament  find  the 
Point  I,  which  is  therefore  the  true  place  of  the  Star.  Again,  A  right  Line 
drawn  from  the  Eye  B,  through  the  Scar  H?  docs  in  the  Firmament  find  the  fecnor 
feeming  place  K  ,  therefore  the  Parallax  is  1  K.  Afterwards  the  Star  being  af- 
cended  to  L,  the  Parallax  will  be  M  N  -,  if  it  come  to  O,  the  Parallax  will  be 
P (T,  laffly,  if  it  come  to  the  Zenith  R,  there  will  be  no  Parallax  at  all:  For 
then  the  Lines  drawn  from  the  Centre  A,  and  the  Eye  B  through  the  Star  R, 

C  c  c  c  c  2  will 
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— Tr^TTT Ur,, h  nnnn  the  lame  Vertical  Point  E.  Eor  whereas  the  Parallax  is  the 
'V  ^  n  H  c  Kiz  m^  “  tl»c  Star  alrends  higher  ai.,1  higher,  the  Parallax  is 
gtcatell  in  1  Zcn[t|,  jt  « ,»c  to  he  none  at  all.  Bcliilcs, 

njorc  and  "«'rc . »  “  '",^.cfa  ‘tar  is  to  the  llarth,  In  much  the  great! 

^l,*T ha7 'VnrtbrM^^n^ar  In.  S  that  is  it,  the  tame  lane  of 
V i ji, iii  with  H,  has  the  Parallax  1  K,  which  is  plainly  ^icatu  than  1  K  the 
n  ii  ,u„  erir  14  l  ikcwile  the  very  lame  Star,  il  it  alceiul  to  V,  when 
!,JMlIax  Vi  inf  Line  witli  L,  it  will  have  the  Parallax  N  X, 

,t  comes  into  the  1  a  me  1  ‘jic  l>a  rail  ax  of  the  Star  L.  Laltly,  A  Star  plac'd 

InY  'itwta  li  ne  Vilh.dTnc  with  O,  has  QZ  for  its  Parallax,  which  is 
mi ,  in  me  Pinlkx  of  the  Star  O.  Now  the  meal  me  of 

llll:1  ^cTofd^e^K;  f^£nPftan'iaYf^^"  V>C  AT*0  1  “Al  A'‘; 

ole  tine  is  oppos'd  to  it  AdTenkm  A  H  B,  which  the  Lines  ot  the  tine  and 
Seem  ins  place  of  the  Planet  elo  make  in  H,  the  Centre  ot  it,  and  to  which 
he  Semidiirnctrc  of  the  Larth  is  the  lute  ot  the  Triangle,  which  is  Subten- 
I ,  Z  Annie  aforcfiid  for  here  the  Angle  A  H  B,  is  the  dillercnce  ot  the 
two  Aitalcs^P  B  H  and  E  A  11,  of  which  the  lonncr  .jives  the  leaning  <  liHancc 
Ot  the  Star  from  the  Zenith,  and  the  latter  gives  the  n tie.  But  now  betides 
thelc  Parallaxes  of  Altitude,  which  are  taken  in  the  \  ertieal  Cuclc,  thcieaic  al¬ 
io  two  other  kinds  of  Parallax,  to  wit,  ot  Longitude  and  Latitude  ;  the  hit! ot 
which  is  that  Arch  of  the  Ediptick.  which  lies  between  two  t.  nclcs  ot  Lati¬ 
tude,  that  pals  thorow  the  true  anJ  teeming  place  ot  the  Star,  the  teeond  is 
tiJ  Xrch  of  any  Circle  of  Latitude  that  lies  between  two  Circles,  paiallcl  to 
the  Pcliptick,  that  dolikcwilc  go  through  the  teeming  and  true  place  ot  the  Star. 
The  chief  ufe  of  thefe  is  in  the  Hcliples  ot  the  Sum  Now  this  is  common  to. 
all  torts  of  Parallaxes,  that  by  them  the  teeming  place  ot  the  Star  is  always 
lower  towards  the  Horizon,  than  the  true  place  is .  For  tis  a  known  Oblcrva- 
tioii  in  opticks,  that  by  how  much  the  Lye  is  more  elevated  trom  the  tame 
of  the  Larth  towards  the  Surface,  the  thing  feen  will  appear  to  much  the  Iowa. 


C  H  A  p.  IX. 

Of  Refractions. 

HF  that  dcfircs  in  fomc  mcafurc  at  lead:  to  underhand  the-  Nature  of  Refracti¬ 
ons  let  Nm  put  a  Counter,  or  the  like,  in  the  bottom  of  a  baton  and  then 
fix  his  Head  in  fucli  a  pofturc,  that  the  edge  of  the  Ba foil  may  hindet  him  Horn 
fceinc  the  Counter.  Then  let  him  bid  fomc  body  fill  it  up  with  water  to  ti  c 
brinv  and  he  fhall  find  by  Experience,  that  the  Counter,  which  before  could 
not  be  feen  will  then  appear  to  the  Lye.  though  neither  the  Counter  nor  the 
te  mov\i  out  of  the!,'  fil'd  place,.  Chichi,,  became  the 
from  the  Counter,  which  before  light  upon  the  Forehead,  is  o  1 ■  ‘^d  by 
pafling  out  of  the  water  into  the; Air,  that  it  tails  upon  the  bye,  and  makes 
the  Counter  vifihle.  From  this  Experiment  two  things  mav  >c  *  I,c‘ "  *  c 
firllis,  That  the  Patfage  of  the  Ray  through  a  twolold  Med  mm  toi  xam,  e 
out  of  Water  into  Air,  or  on  the  contrary,  does  make  a  Reflation, .tlx.  o  ter 
is  That  the  Rays  that  go  out  of  a  thicker  Medium,  as  particularly  Water,  into 
a ’thinner,  fucl/as  the  Air  is,  being  refrafted,  they  decline  win" 

cular  that  falls  upon  the  Surface  which  bounds  both  the  Mediums.  > 

the  other  way,  when  they  come  out  of  a  thinner  Medium  into  a  thicker,  they 
incline  toward  the  faid  perpendicular.  Therefore  it  we  conceive  he  Atnm 
fphcrc  of  the  Earth,  or  the  Vapours  that  In r round  the  Earth,  to  b  as  tlic.^i 
ally  arc,  a  Body  of  a  Globous  Figure,  whofe  Centre  is  the  lame  with  he  Cc 
tre  of  the  Earth,  and  iimpolc  the  Sun  to  be  in  the  Horizon  •  is  c  at  t  . 
the  Rays  will  fall  very  obliquely,  or  very  much  allow,  upon  that  \mt  o M 
Atmofphcre,  that  lianas  over  our  Heads-,  tor  they  will  tall  upon  11  pccr 
manner,  that  they  fall  upon  the  Surface  of  the  Earth,  that  is  u  it  er  out  Icc^ 
And  when  the  Rays  of  the  Sun,  out  the  more  pure  and  thin  ih  i  , 


'  x  1  he  Ihcu)  \  of  the  TLincts. 

Parc  L  J _ - - - - - - 

flv'V  will  ^  ;  .  o  | ,  fli'ir  r  ic  Rnv  is  If)  ictiAci"* 

'f”  Z  thc's'in  to  be  higher  il.au  it  would  be  to  w  be, 

*  few. 

Jin’il  t‘>  bS  ,lon’-c  '“iL1’,,;.  la-ms  to  tilled,  alter  the  lame  manner,  the  Rat  s 
the  fomc  th,tKI'c  iiJc  the  Heavens,  let  them  have  pals’ll  never  lo 

tb.it  tome  ;V.,,,rc  |,ev  reach  the  Atmofphcic.  Atvl,  as  for  that  Hit 

great  .pace  <>  M  .f|,  there  is  betwixt  the  Refractions  ot  the  Sun  an, l 

terence,  winch  hd  th  M  t  u  f  tk.  Slll„  wl,ich  by  Him  was  deter- 
of  the  Stars,  it  mole  fiot n  be  •  lx  .  n,.tkcs  t|,e  fourth  part  ot  a 
min'd  .0  he  ot  tlircc  Mmm  S  w  c  k  u  ,os.cl  thc  kun  to  be  lower  than 
Minute.  l*or  by  Imw  muc I  t- ,l,  '  ..  t]1;in ‘ ;*t  |las  |1C  was  forc’d  by  Retra¬ 
it  'b  by  Riving  »  “  »  >  ^  ,  1  ‘hf  |,  *  ab,,vc  the  Stars  that  have  no  Parallax, 
ft, mis  to  advanct  it  U  . m  I  I  '  brl7oma|  Refraftion  oi  .the  Sim  and  Moon 
Hence  it  is,  that  lie  makes  tnc  whereas  He  attributes  to  the  Stars 

to  be  thirty  three  or  tbuts  fom  ■  Jorc  truc  that  an  Horizontal  Refra- 
no  greater  than  o  tlmt)  - '  J^1 ,  ‘  to  thc  Sl,„  anc|  Moon,  and  all  the  Stars' ; 

ftion  ot  alxxit  th. rty  Minutes  ne  g  Rcfraftions,  even  in  the 

though  indeed  ^Pcrience  \coXg^  w  the  Tliickncls  or  Thin, ids  of 

lame  Horizon,  ate  gteatc  oi  X  •  b  -  j  World  do  generally  in- 

the  Vapours ,  and  ‘X^'^hHca  Whence  It  came  to  ,>ats,  That  ‘die  iMUr.An 
creale,  hcvaulc  the  Ait  tNck  .  V^(1)ntinual  Nigiu  0f  romc  Weeks,  the  Sun 
VVintcring  in  Nova  /■anbhh  al,  •  fooncr  than  they  cxpc&cd,  according 
appear'd  to  them  alf  tljfe  hTd  taken.  And  for  the’ fame  rca- 
Mthc  Ctotton  ot  the  t  ol  Horiaon,  and  being  to  by  a  rc traded 

Ion  it  is,  Oia  thi3'''1  »c'  R  i„  whol*  Diamctrc,  higher  than  really  it  is, 
whcnfi'lSs  to  toucli  tire  Horiwu  with  the  lower  Udgc  of  Us  it  m  at  that 

time  wholly  beneath  tr:  .  .  D;m:,...t;on  0f  Rcfradions  it  i',  that  the 

Moreover,  bccaufc  of  ^o  cont  n  al  »  than  thc  upper  it  feems 

lower  Edge  of  the  Sun  being  a  little  n  mc  rermetea  ^  ^  R|. 

to  be  drawn  nearer  together  to  it ,  .  ,  t  j^ljptical  or  Oval,  having 

ling  or  Setting  dors  not  '^'’“''  e  contnded  than  the  Crols-Diamctrc  is.  But 
its  perpendicular  l)iamctre  ™r.c  Reindion  as  the  Sun  itl'clf  is ;  yer 

though'  the  Moon  be  as  much  with  its  lower  Edge,  it 

i,  is  to,  that  when  it  touches  dte,R»ttona  H»w  was  110t  as  far  trom 

ir*  Ji«' % «,  sffi 

£  (jar  wil  *  •“ 

Degree,  it  makes  it  all  be  hidden  mulct  thc  Hot  iron. 


CHAP.  X. 

Of  thc  Theory  of  the  three  higher  Timet s,  Saturn, 
Jupiter,  and  Mars. 

TT  Ins  Ivon  Hid  above  That  the  Motion  of  Longitude  of  the  three  higher, 
I  J  we  as  ot^fw  Mmin,  is  alfcfled  with  a  double  h, equality  s  the  one 
ta  of  which  ifaK  tile  other  is  tied  to  certmn 

Sun  TIut r  k  nilVcrcucc  between  the  Moon  and  the  leflci  i  lances,  tnac  nc 
fitlt  Inequality  of  the  Moon  depends  ,|Sf ‘the  Centre  1^7 the 

and  the  teeond  is  owitm  to  thc  Epicycle.  And  bclidts,  thc  Epic)  clcs  of  the  let 
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[Mukcs  nV'VC  a  contrary  way,  to  that  of  the  Moons  hpicyclc:  lor  rhey  about 
t'ic  Apogee  of  the  Epicycle,  do  go  towards  the  Conicqucnt  Signs-,  but  about 
the  Perigee  of  the  lame  towards  the  Antecedent.  Now  the  Fheoncs  or  thclc 
three  upper  Planets,  do  agree  in  having  the  like  Circles  and  Linos  ;.  and  arc 
content  with  the  fame  Laws,  only  they  ditler  m  the  quantity  ot  their  Circles 

and  XVIII.  let  T  he  the  Earth,  C  the  Centre  ot  the  Lcccntrick  A 

I)  li,  l?  the  Centre  of  the  Equal, t  at  tar  rlillant  trom  C  as  t  m  lUron,  T,  l« 
A  be  the  Apogee  of  the  Lcccntrick,  P the  l  crigcc,  A  b  C  T  1  the  Line  otthc 
Arfo  T  E  the  I  inc  of  the  mkl.llc  Motion  ot  the  Sauce,  to  whirl,  it  always 
Parallel  the  LineBD,  drawn  trom  the  Centre  ot  thc  Lquant,  totheCenne  ot  the 
pnicvrlc,  which  being  continued  ro  M,  thews  the  middle-  Apogee  ot  the  Em- 
e  r  e,  a  the  Right  lane  T  D  V,  drawn  trom  T  through  the  Centre  ot :  t h c 
Epicyde  D,  thews  in  V  the  true  Apogee  ot  the  Epicycle,  but  the  Line  CD (1, 
being  drawn  from  C,  the  Centreofthe  Erecntrick  .through  the  lame  D ,  finds 
<>  the  Point  of  Contact.  Let  the  Piauet  be  in  T,  and  then  T  1  will  be  the 
Line  of  the  true  Motion  of  the  Planet.  ...  .  ^ 

-5  Now  here  a  threefold  Motion  is  robe  conlidcrd.  The  hilt  ol  the  Line  ot 
the  Apogee  A  lie  TP,  which  being  aihx'd  to  the  Point  T,  with  the  reft  of 
its  Length,  is,  according  to  TV, lump  opinion,  mov  d I  with .the  lame  Motion  that 
the  Sphere  of  the  fix’d  Stars  lias.  The  Iccond  is  of  the  Etea, trick,  that  carries 
about  the  Centre  of  the  Epicycle,  from  A  through  U  to  I  ,  bv  an  orderly  Motion 
not  about  its  own  Centre  C,  as  in  the  Sun,  nor  about  the  Centre  of  the  world 
T,  as  in  the  Moon,  but  about  the  Centre  of  the  Lquant  B  ,  namel) ,  I o  that  A 
B  D  in  equal  fpaccs  of  time  is  equally  increas’d-,  as  is  alio  the  Angle  A  T  E 
between  the  Lines  of  the  Affis  AT,  and  ot  the  middle  Motion  T  b  Thirdly, 
The  Motion  of  the  Epicycle  carries  the  Body  ot  the  I’lauec  equally  trom  M,  the 
middle  Apogee  of  the  Epicycle  towards  P  and  G. 

a  Now  tliefe  Motions  perform’d  their  Revolution  thus :  That  of  the  Apogee 
in  all  the  lcllcr  Planets  once  in  36090  years,  according  to  Ptolomy  to  wit,  in  the 
fpacc  of  time  that  the  Firmament  it  felt  moves  once  lound  y  but  the  Lccen- 
trick  of  Saturn  moves  every  day  two  Minutes,  that  ot  Jupiter  hvc,  ot  Mars  31 
and  lb  Saturn  goes  his  Round  once  in  29  Egyptian  years,  Jupiter  once  m  1 1  Mp- 
uan  years  and  Zl6  days,  Mars  in  one  year  and  near  upon  212  days.  Lafilv, 
Thclc  Planets  arc  carried  .about  in  the  Circumference  ot  their  Epicycles,  the 
fit'll  of  them  in  one  year  and  thirteen  days  and  the  Jecond  in  one  year  and 
alntoll  34  days-,  the  third  in  two  years  and  almoft  60  days.  ....... 

c  Now  the  Angle  ABD,  the  ipacc  ot  which  the  Line  ot  the  mi dd  c  Moti¬ 
on  B  D,  (orTE)  has  receded  from  the  Line  ot  the  Apjes  A  B  T ,  is  call’d  here 
as  in  the  Moon,  the  middle  Centre  of  the  Epicycle;  but  the  Angle  A  1  U,  w 
call’d  the  true  or  equaliz’d  Centre  of  the  Epicycle;  and  thcrelore  the  Angle  15 
D  T  which  the  middle  Centre  differs  from  the  true,  is  call’d  the  Equation  of 
the  Centre.  And  M  F  the  diftancc  of  the  Planet  from  the  middle  Apogee  of 
the  Epicycle,  is  nam’d  the  middle  Argument  -,  as  V  M  F  the  diftancc  trom  the  true 
Apogee,  is  call’d  the  true.  Now  the  Angle  D  T  F,  is  the  Equation  ot  the  Urb 
or  Revolution  and  is  Lome  times  greater,  fometimes  lefs  in  the  lame  durance 
of  the  Planet  F  from  the  Perigee  G,  according  as  the  Centre  of  the  Epicvclc  U 
is  farther  or  nearer  to  the  Earth  T.  And  therefore  here  again,  there  is  alio  t  ic 
fame  Divtrfity  of  the  Diametre,  that  there  was  before  111  the  Moon ;  and  the 
fame  proportional  Scruples  too,  and  the  fame  fort  of  Excels,  though  ot  a  ditte- 
rent  quantity  in  each  of  the  Planets.  , 

6.  Now  firft  of  all,  That  the  Concurrence  or  Agreement  of  the  Supcrioiir 
Planets  with  the  Sun,  to  Followers  of  the  old  Aftronomy,  feern’d  to  be  very 
wonderful;  vir.  That  the  Revolution  of  everyone  of  them  in  their  own  Epi¬ 
cycles,  (hould  be  complcatcd  juft  in  fo  much  time,  as  there  is  from  one  midd  c 
Conjunftion  or  oppofition  with  the  Sun  to  another;  fo  that  m  every  middle 
Conjunttion,  the  Planet  is  in  the  middle  Apogee  of  the  Epicycle,  and  in  every 
oppofition  it  is  in  the  Perigee-,  and  fo  the  Planet  is  always  as  tar  diftanc  from 
the  middle  Apogee  of  the  Epicycle,  as  the  Line  of  the  middle  place  of  the  Min, 
lias  departed  from  the  Line  ot  the  Motion  of  the  Planet,  and  conlequently  vy 
Subtracting  the  middle  Motion  of  the  Planet  from  the  middle  Motion  oUhe 


The  Theory  of  the 1 V lands . 


i- — r — "7i  im~  Amimeut  of  the  Planet  is  found  remaining.  W hence  it  appears, 
Mm,  the  niHld  t  Centre  of  the  Upicyclc  goes  Jorward  m 

,,  u  ,v  how  mi,  h  r  fo  lmKh  the  1-Ao.rcr  docs  the  Son  re- 

’l’C„  Si  u.'iiltcaio,  aiJ  ilkcwilc  the  Flatlet  rocs  the  tot**  round  u,  lire 
7  ,1! '  r  ()t-  rhe  1  nic\  Je,  and  on  the  contrary. 

(""S  j  ,ii  t.i  i hi-  .Stipct  iotif  1’l.tncts  in  latitude  has  alto  ,t  twololil  van- 
y  1  ‘  f  ,  i,o  opinion  at  kail:.)  For  hchtlcs  that  the  Orbit  ot  the 

£?'  mk  the  Ivl  ptk  k,  the  Plain  alii,  of  the  Epicycle  dechnr.  to  iron, 

f;  \  I  ,  is  mnllcl  or  aitnoll  parallel  to  the  Plain  ot  the  IJiptick. 
‘,;f  hi,;., re  Xix.  let  the  Line  a  T  l >  reprelcu  the  licliptiek  ,  (  lor  it  IS  well  km,\n> 

.  ,'c  iale  may  he  li,  turn'll  to  the  I'.vc,  that  it  n,.iv appear  to  nothmp,  tuc 
;  ri  'hr  I  toe  )  and  let  /  T  in'  be  the  Orbit  ot  the  Planet,  or  the  1  cecntriek, 
.'n  ine  i  e  a  h  -tick  in  T.  Now  1  fay  the  Plain  of  .Ik  Epicycle  /  r  or  ,  «  b, 
uirnng  c  •  j  (>n  t|H;  plain  ot  the  Lccenmck  r  T  </,  hut  declines  from 
'•  ',V  A,  ‘  ie  ,  Ie  which  is  almolt  equal  to  the  Angle  r  T  the  (pace  ot  which 
Stf  OrbV  ii-iines  to  the  licliptiek •,  fo  that //c  the  P.picyde,  and  ,i  l  A  the  P.d.p- 
V  -  r  is  it  were  parallel  one  to  another.  And  lienee  it  comes  to  pals  that  the 
l\.LiA:of  the  Planet  docs  not  only  run  out  Horn  the  P.diptick  in  the  Ictio- 
;  !  Mtif  t p i  of  the  1  cecntriek,  lomctimcs  Northward,  and  lomctimcs  South- 
v'r  l.  b- it  in  cverv  Revolution  of  the  Lpicvclc,  the  lame  is  increas’d  by  the 
comm-  to  the  Perigee  of  the  Pphvdc  /  or  e,  and  is  dnnimllrd  by  the 
being  akmt  the  Apogee  of  the  Epicycle  e  or  b.  loathe  I-.picyck -eh 
;;  inlif td  of  //e,  and  lo  lliould  fall  upon  the  lame  Plain  with  the  Omit 
T.  r .  Ljlcl>i  in  [,  bciir ;  In  the  Apogee  ot  the  lipicvlc  < ,  would  then  be  l.nthcr  dl¬ 
l'  r  deny  th-  l'dintiek  a  T,  than  it  is  now  lotnul  to  be  me,  the  Apogee  or 
h  Inclined  l‘  he  vile  :  And,  on  the  other  fide,  /  the  Perigee  of  the  Inclined  Lpi- 
vdc  is  farther  dillant  from  the  Celt  puck  a  T,  than  /  the  Perigee  ol  the  hp.cy- 
c  when  it  tails  upon  the  fame  Plain  with  the  Orbit  eh  T.  Now  the  great- 
duVitude  of  Saturn  can  fearcc  come  to  two  Degrees,  and  hvc  or  fix  Minutes-, 
,wr  ;;t  jnpur  to  above  one  degree,  and  alio  hve  or  lix  M mutes  4  nor  of  Man  to 
above  let  ett  de.pee,  ill  all. 


C  H  A  P.  X  t. 

Of  the  Theory  of  Venus. 


Tin;  Motion  of  Venus  in  Longitude,  according  to  Ftohainy  has  the  fame 
(  iidcs  and  Lines  belonging  to  it,  that  the  fupertour  Planets  have,  and 
is  explain d  with  the  fame  terms:  And  moreover  the  Motions  oi  the  Ie- 
cent  rick,  and  of  the  lipicyclc  do  tend  the  .me  way,  though  the  Motion  ot  h. 
Hcccntrik  is  not  in  every  place  govern d  by  the  lame  Law-  lo  that :  Line  o 
the  middle  Motion,  which  in  the  lupcriour  Planets  was  abiolure,  ot  not  tied  to 
any  other,  is  here  fo  tied  to  the  Line  of  the  middle  Motion  ot  the  Sim  that 
it  is  tlu*  very  lame-,  1  lav  the  LmeT  L,  ot  the  Liguie  XVllI.  docs  in  nuts 
always  amce  with  the  Line  of  the  middle  Motion  ot  the  inn  to  which  is  al¬ 
ways  parallel  the  Line  B  i>,  (which  thcretore  may  be  a  lo  call’d  the  Line  ot 
middle  Motion,)  drawn  from  the  Centre  ol  the  rhquaut  B,  through  the  Cen¬ 
tre  of  the  P.picvclc  D.  ,  .  ,  ,,  ,  ..  c  . 

i.  Now  though  the  Inequality,  which  happens  to  fains,  by  rcafon  of  the 
Motion  of  the  I  cecntriek,  that  agrees  with  the  Motion  of  the  Sun u  may  lee m  to 
betied,  (as  well  as  the  other  which  is  deriv’d  from  the  Epicycle ; )  yet  in  a  true 
and  found  Rule,  it  is  to  he  reckon'd  abloUitc*  namely  became  the  Motion  nei¬ 
ther  of  the  Sun,  nor  of  the  Lucent  rick  of  Venus ,  is  tied  to  the  coming  together 
of  ['ams  and  the  Sun-,  but  flic  may  be  in  Conjunftum  with  him,  m  what  place 
foever  of  the  Lceentrick  the  Centre  of  the  Epicycle  is  tmmd. 

V  But  now  from  this  continual  Connexion  ot  the  Lines  of  the  middle 
Motion  of  the  Sun,  and  of  Venus,  there  follows  another  certain  tiling,  through 
which  it  is  that  her  Phxamena  are  very  much  different  from  thole  ot  the 
1  fmi>crioi; 
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wTvhTTi'iiildic"  Argument  of  the  Planet  is  found  remaining.  Whence  it  appeals, 
'V'N  v  h  w  much  the  more  (lowly  the  Centre  ot  the  hp.cyclc  goes  orward  m 
li'  i  y  ’trick  r  particularly  in  Saturn-,  Co  much  the  looiicr  does  the  Sun  rc- 
I'SiVita^,  and  like  wile  the  Planet  goes  the  (ooner  round  ».  tne 
lU  n\  the  1  uicvcle,  and  on  the  contrary. 

Cuvuin  uintc  A  jiunenour  Planets  in  Latitude  has  alio  a  twotoKIvari- 

‘‘ordni-'  to  Ait 'opinion  at  lead:)  For  bdidcs  that  the  Orbit  ot  the 
’  V‘  -lines  tow  uds  the  Lcliptick,  the  Plam  alloot  the  Lpicyclc  decline"-  io  Horn 
,iA11^.U  ti,,,  i,  tnrtllcl  or  almoll  parallel  to  the  Plain  ot  the  LJ.iptic.<. 

f \C l  io  ,rc’  XIX.  let  the  Line  a  T  /•  repretem  the  Lcliptick  (  tor  it  is  well  known, 
u  Ciule  may  he  Co  turn’d  to  the  live,  that  it  mav  appear  to  nothin-  e.  c 
•I  I  ineO  and  let  /  T  >«  he  the  Orbit  ol  the  Planet,  or  the  Lcecnmek, 
bUta  !  e  Sick Si  T.  Now  i  C.iv  the  Plain  of  the  Lpievcle  fir,  or  ,  h, 
Tmeomlme\  on  with  the  Plain  of  the  Leecntriek  r  T  </,  hut  declines  trom 
|„  .\r  ’e  «  /  c  which  is  almoll  equal  to  the  Angle  r  I  a,  the  (pace  ot  winch 

;V  >,  it  were  parallel  one  to  another.  And  hence  it  conies  to  pah  that  the 
v  nu'e  ni  the  Planet  docs  not  only  run  out  from  the  Ldmtick  in  the  Perio- 
i:  d  \l»hou  of  the  1  cccn trick,  Cometimes  Northward,  and  lomctimcs  .South- 
/.  kV  Cverv  Revolution  of  the  Lpicvde,  the  lame  is  increas’d  by  the 
;f;‘c!S  coinin',  to  the  Perigee  of  the  ftiuule  /  or  r  and  is  d im.n.lh’d  by  the 
»;;«%  kin  ;  about  the  Apogee  of  the  hpicyde  r  or  h.  hor/the  F.p, cvckcl  , 

-  .  CfliV.f  lie  aim  !•>  Ihould  tall  upon  the  lame  Plain  with  the  Omit 

Tr-tiiePun  t,  Wei'n  ,  i.i  the  Apogee  ol  the  Lpicyle  r,  would  then  he  t.uthcidi- 
j  Jiij.tid;  a  T,  than  it  is  now  tumid  to  be  in  e,  the  Apogee  of 
-  gn.l^oi  the  other  fide ,/  the  Perigee  of  the  Inclined  iipi- 
iVoin  the  Ldiptick  a  T,  than  i  the  Perigee  of  the  Hpicy- 
s  ;  the  lame  Plain  with  the  Orbit  cli  T.  Now  the  grear- 

i^^can  1  caret*  come  to  two  Degrees,  and  five  or  fix  Minutes^ 
one  degree,  and  alio  live  or  lix.  Minutes  *  nor  of  Mm  to 


CHAP.  XL 


Of  l he  Theory  of  Venus. 


Tlfl;  Motion  of  Turn  in  Longitude,  according  to  fiohnny,  has  the  lame 
(  ia-lcs  and  lanes  belonging  to  it,  that  the  lupenour  Planets  have,  and 
is  explain d  with  the  Came  terms:  And  moreover  the  Motions  ol :  the  Fe¬ 
rn, trick,  and  of  the  Lpievcle  do  tend  the  Came  way,  though  the  Motion  ot  the 
licccntrick  is  not  m  cverv  place  govern  d  by  the  lame  Law  tor  that  Lux  o 
the  middle  Motion,  which  in  the  lupenour  Planets ;  was .able, lute  ol  not  tied  w 
any  „th,r  here  fo  tied  to  the  lane  of  the  middle  Motion  ot  the  Sun,  that 

it  is  the  very  fame-,  I  lav  the  Line  T  L,  ot  the  Figure  XV11I.  docs  m  trim 
alwavs  agree  with  the  Line  of  the  middle  Motion  ot  the  Sun,  to  which  is  al¬ 
ways  parallel  the  Line  B  D,  (which  thcrctorc  may  be  a  Jo  call d  the  Line  ot 
middle  Motion,)  drawn  from  the  Centre  ot  the  /Lquant  B,  through  the  Cen¬ 
tre  of  the  Lpievcle  D.  ,  .  ,  ,  r .  ,  r  c  a 

1.  Now  though  the  Inequality,  which  happens  to  tonm,  by  realon  of  the 
Motion  of  the  1  cccmriek,  that  agrees  with  the  Motion  of  the  Sun,  may  fee  in  to 
he  tied,  (as  well  as  the  other  which  is  deriv’d  from  the  Lpievcle ; )  yet  in  a  true 
and  found  fenfe,  it  is  to  he  reckon’d  abfolutc  i  namely  bceaule  the  Motion  nei¬ 
ther  of  the  Sun,  nor  of  the  Fxccut rick  ot  Venus,  is  tied  to  the  corning  together 
of  I’euns  and  the  Sun-,  but  Ore  may  be  in  Conjunction  with  him,  m  what  place 
Lever  of  the  Fxccntrick  the  Centre  of  the  Lpievcle  is  tound. 

L  But  now  from  this  continual  Connexion  of  the  Lines  of  the  middle 
Motion  of  the  Sun,  and  of  Venus,  there  follows  another  certain  thing,  through 
which  it  it,  that  her  Phenomena  arc  very  much  ditlcrcnt  trom  thole  ot  the 

Superior 


CllHSUS  M:\TI1F.MATICUS.  Book  IX. 

7  7-7T—  7  Tmu-iv  Th.u  Join*  can  never  go  I'arthcr  from  the  Sun, 

h'in  ha- V'.ioc'.c  will  fuller  her:  Ami  fur  this  realim  Ibe  is  t he  Sim’s  «»illanj 
nl  ‘  nioi  ,  icaive  going  from  him  at  any  tune  above  halt  a  W  Aiul 
V’" r  I  Superior  Planets,  in  the  Perigee  ot  the.r  ho.cvclcs  arc  m  OyyoU- 
■o;;  rV)  ih:  Sul,  anh  the  Apogee  in  CuVuna.on  w.ta  Hun  *  Mic  both  in  tire 
Ant'  -  ukl  Perigee  is  ill  Couumition  with  tne  Sun. 

1  ?  Ahhoueli!  t  rcafim  ot  the  Epicycles  ot  all  the  lelT:r  P  anels  te.uling 
tli-  ante  way  it  happens,  that  they  are  all  Kctrograi.e  m  the  luiiia  ot  tj.c 
bnievcl"  bccaul’c  it  is  contrary  to  the  Motion  ot  its  Ccntie,  anil  inmc  tne 
f il  ei fC  wl icn  in  the  Apogee  of  the  Up-cycle,  bccat.le  ’t.s  carred  the  lame  way 
\vith  7  ( .nitre,  and  therefore  quickens  the  Motion  ot  uw  Jfa.t  •  >u  ^cv 
Tre  V.  i.iarv,  when  thev  arc  a  little  below'  the  C.ommgent  Line  drawn  ir.-m 
the  E  nth  to  the  Circumference  ol  the  Epicycle,  where  tut  ‘-ti.ct  IV es  as  tar 
hick  in  the  Circumference  of  the  Irpicyclc,  as  it  is  nu.vo  forward  In  tncl.cn. 

“  V’now  'A' ms'  moves  from  the  Apagec  of  the  Epievde  round  to  it  aeain,  in 
alnvift  ivnetecn  Months-,  to  the  is  about  nine  Months  and  an  halt  n  going 
?r  n  A  >  »  ’cc  to  Perigee,  and  is  all  that  time  the,  Nlornina  . Star :  but  he  other 
n;ir  Months  and  an  half,  while  the  is  alcemhng  trom  the  I  ,i  go-  to  th.  A|h>- 
gwc^of  the  Upicycle,  the  rites  as  the  Morning  Star  bctorc  uw  Sun. 


CHAP.  Xlf. 

Of  t be  Theory  of  Mercury. 

i  *nT‘HIS  Planet  in  all  things  agrees  with  Ventt^  excepting  the  Motion  of 
‘T  Vhc  tontrick, and  thcklillcrent .Quantity  of  lanes  ancf  Motum  Now 
r*  vv  as  for  the  Motion  of  the  Ucccnmck,  in  Figure  XX,  lee  I  be  Hippos  i  to 
1:8'  XX-  |  C  the  1-n.tlt,  H  the  Centre  of  the  Uouanr ;  .1 .  *,  3,  4, 5,  <*>  «•»  ^ . / 
C  the-  Centre  of  the  little  Circle,  in  whole  Circumference  goes  about  tin  U 
tre  of  the  L'eccnrrick,  according  to  the  order  of  the  Points,  /;,N7  MA-  1  ^ 
(  7 7  ma  le  w  It  Points  rcprclcnt  the  Ecccntrick  in  its  various  Pulinom-  ami 
lA-e  mule  G  and  ,,  as  alfo  H  and  4,  ami  fo  on,  that  is.  the  great. and  ; 
,1c  letters  of  the  fame  kind,  to  hinihc  tor  mflancc,  that  C,  is  t  he  C  uum  c 
rent  e  of  the  Ucccntrick,  when  its  Centre  is  in  and  11  when  it  is  m  b,  ai.it 
.•  ,, .  Whence  it  follows,  Tliat  it  happens  onlv  once  in  every  Revocation 

of  the  Kccentrick,  (  which  is  yearly,  being  equal  to  the $  middle  Motion  m  the 
.Sun,)  that  the  Centre  of  the  Lcccnmck  is  jovinl  m  II  to  the  C„i,tic  «M 
Equant,  and  fo  that  die  Ecccntrick  is  the  lame  with  the  Equant  lt1p'4.5j«i 
I,, . r  or  ill  other  times  thev  arc  different.  Now  T  B  is  equal  to  B  C,  amt 
li  e  drawn  out  on  each  tide  is  the  Line  of  the  middle  Apogee,  winch  got. 
forward  with  the  tame  Motion  that  the  Firmament  hi\s>  «  the  lame  _ 
rhr  1  inc  of  the  true  Apogee,  when  the  tcccntrick  and  the  Lquant  arc  cornu 
dent,  otherwile  it  differs  from  it:  For  when,  tor  Example,  the  Centre  of  t 
I  cccntrick  is  in  ft,  the,  T  B  C  t>  does  indeed  remain  the  Line  o  the  n  ukUc 
Apogee,  but  the  Line  of  the  true  Apogee  is  to  be  drawn  trom  the  Laith  T, 

"“it;  » c,_w  .< 

„» Of  the  Centre  of  the  Ecccntrick,  winch  is  earned  ahon  tin  ;  h  c 
Circle  i' hi  BO  With  a  Motion  equal  to  the  middle  Motion  ot  the  4i  t i, a 
then  of  the  Line  of  the  middle  Motion  of  AUrcuru  pal  mg  through  be  Cem 
of  the  Valiant  B,  and  which  is  alwavs  parallel  to  the  Line  ot  the  mi 
Motion  of  the  Sun:  So  that  tilde  two  Motions  agree  in  the  Qianmy  ol 
time  of  their  Revolution,  hut  do  tend  two  contrary  wa>s  t  th  lull ^  «  , 

through  h  and  /,  hut  the  lecom  trom  being  m  the  Situation  ot  .  1,  to  me 
tu ttion  of  l>  a,  B  3,  ic.  for  m  the  place  where  the  lanes  lit,  hi,  . 
cut  the  Eceemrick,  thither  you  Hull  find  the  Centre  ot  the  I'.i.ayilc 
by  M  tion  of  the  Ecccutrick.  Let  the  Centre  ot  the  Lcccntrick  he  in  S.  j 
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part  *•  *  _ _  _ _ — - — - — 

*?u?v  *  N^^rorih<^m^  tetaT,  f  u, 

Hinc  Of  die  will  1*  B  3-  B  4,  B  5,  B  6, 

J'717Hfno77nkBdL>c7iaitI  That  the  Centre  of  the  Epicycle  heing 

lc«cr  the  .Earlfi  T,.than  is  the  Point?,  J  but  is  only  once  the  tarthdl  Irons 

,l,cA“a  fo‘  thceMotionGoV  the  Centre  of  the  Epicycle  which  agrees  with  that 
4,  Aiul  io  enc  m  j  Hcccntrick,  being  thus  conceiv’d,  it  will  be 

SS  la  take  a  view  of  thole  other  things,  chat  tardier  hapixm  to  f 

afterwards  cane  ro  thc  L(nc  drawn  from  the  Centre  ot  the  1 'Mc 

taantT  through  the  Centre  of  the  Epicycle,  (hews  the  middle  Apogee  of  the  xXl' 

Sc  is  the  Point  M but  one  drawn  from  the  Earth  T,  through  the  Cen- 
Lpicycic  m  me  i  o  »  ,  Li  T  y  )  t  (hews  in  V  the  true  Apogee  ot 

5rEpicyclcP^ G  a  or  b  H^orjia,  being  Jrawn 
7  K7  n/rhc  Ecccntrick  2  h  K  ire.  through  the  fame  Centre  ot 

Keve^  it  finds  in  Q .the  Point  of  Contaa  :  And  fo  Mercury  is  moved 

rtP  7ra  inference  of  the  Epicycle,  always  by  equal  Motions,  departing  tar- 
L  Ld  Sr  her  from  M  his  middle  Apogee,  till  he  return  to  the  lame  again, 

£  the  S?  o  one  hundred  and  fitly  davs:  Whence  it  fed  lows  moreover 
hat  he  is  in  Comunftion  with  the  Sun  in  the  Apoacc  o  the  Epicycle,  as  we 
as  in  the  Pcrigfc,  as  was  laid  before  of  frenus\  Namely,  becaufc  h.is  as  well 
fs  Her  Line  of  middle  Motion  T  E  is  always  joyn’d  with  the  Line  of  the 
middle  Motion  of  the  Sun,  and  to  it  is  continually  paiallcl  the  Line  B  M, 
which  inay  alfo  be  called  the  Line  of  the  middle  Mot.on.  It  alto  follows, 
that  Mercury  departs  no  farther  from  the  Sun,  than  his  Epicycle  will  fuffer  him-, 
which  fincc^  in  proportion  to  its  Ecccntrick.  it  is  lcfs  than  the  Epicycle  of  l  e- 
rl  K  on  es  to  pafs,  that  his  departure  fronv  the  Sun  is  the  left, 
ftatccat  any  time  a  whole  Sign.  But  his  created  Digrefiion  m  the  Epi¬ 
cycle  when  his  ^Centre,  is  neared  the  Earth  in  1  and  K,  appeals  to  be  near 
upon'  22 1  n1  i  which  yet,  when  the  Centre  oj  the  Epicycle  is  in  the  Apogee 
of  the  Ecccnmck  G,  docsW  come  to .little  more  than  ipdi  ^'^‘Vlaimcs  "un¬ 
to  the  hivertity  of  the  Diametre  of  the  Lpicyclc. 

dcr  the  Appearance  ot  a  greater  Angle,  and  iometimes  ot  a  'els.  fNow 
Mercury  appears  in  the  Evening,  while  it  is  earned  from  t  ^  Apogee  of  the 
Eoicvclc  V  through  F,  to  the  Perigee  G ,  and  in  the  Morning,  while  a  is 
S  Seeing  Sn  <;  to  V:  And  h  there  be  any  other  things  -that  ddlow 
the  Motion  of  the  }  .picyclc  juft  now  explain  d,  thotc,  1  lay  j  “p  tht- 

flood  from  the  Theory  of  Venm.  It  remains  now,  that  1  fay  iomuhmg  ot  the. 

^iTpigiirc  XXII,  let  the  Circle  abode  reprefent  the  Plane  of  the  Ecccn-  Ficiire 
trick  of8 Vaxm  and  Mercury  and  let  the  Face  of  the  Plain,  that  you  icc  with  XXII. 
your  Lyes  be  fimpos’d  to  be  turn’d  towards  the  Northern  Pole  of  the  Lelip 
ticL  a  let  kb  be  the  Line  of  the  Ath  i  the  Apogee yl  the  Bfwe.«^ 
let  the  Right  Line  c  a f  be  .Irawn  through  the  Centre  of  the  Wot'd  ai  lo  ^ 
tu  cut  the  Line  of  the  Afh  at  right  Angles,  and  alfo  to  ■reprefent  the  Ee m- 
tick,  and  the  Plain  of  the  Ecccntrick,  mutua  y  cutting  one  another  And  lo 
the  Wcciiding  Node  is  e,  and  the  Dclccnd.ng  c.  Now  the  Kwe  o  ^thc  Lc¬ 
ccntrick  comes  to  the  IManc  of  the  Edipticlc  and  again  goes  from  it  by 
a  fort  of  wiring  Motion,  that  perfeas  its  Revolution  in  the  fame  lpacc 
of  time,  in  which  the  Centre  of  the  Epicycle  goes  about  through  t ’  b  c  <1 '  r.  For 
the  Centre  of  the  Epicycle  being  me,  both  the lanes,  (i.  e.)  of  the  Ecccntrick: 
and  the  Ecliptick,  are  united  -,  but  the  Centre  of  the  Epicycle  proceeding  from 
t  to  the  Apogee  Ik  the  Plane  of  the  Ixccntrick  does  deviate  from  that  of  the 
Ecliptick,  departing  in  the  upper  part  of  it  <r  b  c,  in  b-enm  indeed  towards  the 
North,  but  in  Mercury  towards  the  South  -,  but  at  the  lame  time)  the  lower 
part  ode  docs  leave  the  Ecliptick  the  contrary  way,  (i.t.)  m  /  e>w  Northwaid 
D  d  d  d  d 
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— - - - - a - ; - j  AnrTniTliT  Centre  of  thc  Epicvrlc  proceeding  from 

and  in  Mercury  Southwaul.  A  cnmc  to  the  lecliptick  by  little 

b  to  c,  the  P  ane  ot  the  Nodc  c.  And  again,  the  Epicycle 

and  little,  till  *  he  u,,,tc<jl  11  ‘rt  0f  Vhc  Plane  of  the  lxxcnrrick  c  </ r,  de- 

proceeding  troni  c  to  r/,  the  \  w  ^  “  ,  ,  but  in  A7rm<o  Southward,  hue 

parts  from  the  Echpttck,  m  lorn  No  tnw.u^ ^  ^  [hc  l:diptick  lhc  othcr 

in  the  mean  V^ilthwiS  kit  in  Mercury  Northward.  And  by  and  by  the  E1;i- 
way  ft-  <’-)  in  f'/nu*  Southwatu,  m  y  thc  HCCCntnck  comes  again  to  the 

cycle  proceeding  from  r  to  r,  •  .  united  to  it  in  the  Alcciuling  Node. 

Echpttck  by  little  ami  little  1  »  he ppicvdc  of  /W,  has  ah 

Hence  it  may  he  tmdcilbod,  t  .  Northward,  imlcfs  when  m  the  Points 

ways  its  dillance  troni  the  hh\ ^  V^and  lb  that  part  of  the  Plane 

e  and  r,  it  tails  upon  the  la'^n ?  f  the  Epicycle  of  ttww*  docs  pafs  over,  (whe¬ 
at*  the  Hcccntrick,  winch  the Centicot the flS  does  always  devi- 

thcr  that  be  the  upper  part,  as  but  wc  arc  to  undcritaud  the  quite 

ate  from  the  Echptick  towatds  r  j  t*  tllc  licccntrick  they  common- 

contrary  of  Mercury .  And  nc ™ f  ft™  j  a  ,b  an  Inclination  of  the  Hpi- 

ly  call  the  Deviation  ,  ’uc ,  \C‘  w  Ich  Plvcv  tt  Latitude  t.>  /  V».c,  amlMr- 

cyde  to  the  Plane  ot  the  bcccnttttk,  which  l,  vc  b(.  takcn  f()C  ,|,c 

dry :  l  or  in  the  lame  Figure  XXB.  >«  U(;c’cntriclc,  which,  while  the 

Line  of  the  mutual  Section  of  t  ,  ,  ,  j  •  always  iituared  parallel  to 

Centre  of  the  Epicycle  w  ^^w^he  U  P»«  ^  ^cyclc  / «  S.  *•*, 
the  Line  ot  the  M’s  dcclinc  fro,n  thc  Plane  of  the  Eccentrick, 

or  k  <1 1  he  unilcrlfonit  perpetually  ,  .  .  bllt  |ct  t|ic  right  tide  of  the 

in  l'<m <  p/h%Pffl,,or^rte,uidcrftooil  perpetually  to  tend  quite  the  other 

®  ^’«o  th?  W  »  the  North 


CHAP.  XIII. 

Of  the  true  Syjlcm  nf  thc  World. 

!  'T'Hotigh  be**  Jrferv'd  the  bare 

Figure  '«)  Suliini,  ami,  alfut  a^,  tlj|-  N om.  Tc|ci-col,„  Jo  Ihcw  us  thole  Math  ot 
XXI11.  prerent  them  111  <1  >  «’ "•  litdllv  prove,  that  thole  two  Planets  arc  dillan 
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- - r  than  cirhcr  /'<•««*  or  any  other  Planet.  On  the  con- 

^a,^?^,%7Mm«’»-tand5.rfiir«,  unlcls  they  mov’d  about  the  Earth,  they  could 
r>-\  me hiuidpoiiition  with  the  Sum  But  they  alio  go  about  thc  Sun  too, 
•t-rhrv  went  under  it,  at  the  time  of  Comunaipn  they  would  appear  hor- 
/  "k  Ml  1  does  'Tis  plain  alio,  that  the  birth,  though  it  be  included 
Jrhc  Orhh'  of  t  c  Siiperiour  Planets,’ Min,  Juf.ur,  and  Man,  vet  ,t  ,s  nor. 

i  I  .  (  entre  .if  them  :  For  Mm  is  Kvc  times  nearer  the  Earth  when  m 
iiCC‘,  ir  o„'^  than  lie  is  when  in  Conjuntfion;  and  fo  appears  five  tunes  greater 
PI’,1  |  ’  hc  ilocs  here :  For  the  apparent  Diainctrc  ot  a  I  lanct,  oblerv  d  l>/ 

1Cl T .hihn  e  is  lelfaiM  in  proportion  to  thc  Incrcalc  of  its  dillance  from  the 
“  7'  K  w  the  Diimetre  of  > filer  is  incrcalcd  only  thc  hall  torn  its  Cou- 

O  whence  tls  therefore  likcwijc  inferr'd,  that  the  Earth 

jnaiou  to  its  wpi  om  ,  Jupiter,  but  not  m  the  lame  pro- 

1  t,1‘?ctl  bcy^±,t Circamk^cc  dut  it  is  client  from  the  Centre  of  thc 
yfw/W/rs-  And  bolides  thc  Phenomena  feem  to  intimate,  that  the  Sun  is  not 
)rbitof  ws-  Anubuiacstnt  ry  vv[xmty  Planet •,  io  that  they  have 

ir  troin  the  Centre  ot  the  Hnnwlv  the  Sun)  at  an  equal  dillance  Irom 

dearth .  Outre  has  the  lead  proportion,  that  has  the  gt eater 

mm°n  diftancc  ot  the  ,  ;  q  b-  0f  cncompafleth'  that  of  Metis, 

dfor^thc 1  faiite  ^leafon  it  Idf 'iscontaiud  witliin  thc  Oriit  of  Smr» .  Laftly 
it  the  n  moves  about  the  Earth  is  evident  from  hence,  tp.  beeau  c.it 
tat  tnc  Moon  moves  .  .  .  r  bu,  a  j0  mOppolition  with  its 

l  hc’nctad  La  o  us  k  lM  beeaufc  no  I’linet  has  fo  great 

t  lax  a  it  ias  w  icrciorc  it  mud  needs  be  the  neared,  to  the  Earth. 

Now’  therefore  from  thefc  rh,^  now  nicntion'd  it  wi^  n0  diffi- 
v  ru:C(T  fn  frame  i  true  Svftcm  of  the  world:  Por  m rigmc  ictus  i 

tfic  Euth  m  b"in  x\  and  lee  the  little  Circle  that  encpmpafo  it  next  > 
pole  the  to  uc  |  >  Orbit  of  thc  Moon.  Then  from  thence  let  afpace 

,11  be  fupposd  to  be  the  OA  t  ot  tiae  moo  of  theMoon,  and 

’Ar  ^difiancc  ol  f.Sn  tl«  Earth  -,  and  then  from  „  to  *, 

e*  be five  times t  much  as  a  a,  fo  that  «  *  the  j gteate 
m  thc  Earth,  may  bear  the  fame  proportion  °  ^  the  Jeaft  d  ^nce  tbac 
i  let  ah  be  divided  into  two  parts,  and  let  c  bL  tbe  aun  it  lcl.r > 

’*  . ,  r  iX  i  r  ,.ri,  r  niav  fometimes  l^c  as  well  on  this  fide 

qf|x*  »  '  the  Orbit  of  rams  a  b,  let 

.c  Sun  in  et,  as  beyond  it  in  .  ,  /''\ruip  nf  JVlAn  t  f  cncom- 

"Orbit  of  Mercury  i  ^  drawn  ,  and 

mfs  both  the  Earth  .  ami  the  C’ r  thur  xE,  the  lead  dillance  of  Vom  •, 

horn  the  Earth,  “y  b;1,  Kk  when  tlicy  arc  neared  to  thc  Earth 
Snccthc  Parallaxes  ot  both  tilde  I  lances,  will  y  TKrn  the  Circle 

ist 

metre  eg  let  be  aimed  five  times  greater  t  ban  the  Son  diatic 

Whole  Scmidiiunetrc  c°f,  Ict'bc  aild  ;en  tim«  *  ^as^&midianytrcc 

ft’all  we  have” t'hc  trie  Sydan  ofthc  Worfdram^fel^rite^^^^  tdh“ /“he 

out.  And  if  thc  fix'd  Stars  did  not  appear  m  the  Heavens  t  a  Ihe  v  tha  he 
Sun  docs  every  year  walk-  through  the  twelve  Signs  of  tl  c  Zod  ack  and U  the 

t)  d  d  u  d  / 
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- — - “ - Z — 1  I  Anri  Cn  rhc  Centre  of  the  Epicvclc  proceeding  fr 

and  in  Mercury  Southwarcl.  And  fo  the  ^  to\h,  bcliptick  by  li 

fctoc,  thc  P  ane  ot  the  Lea  tlctccndinp  Node  c.  And  again,  thcLp.c 
and  little,  till  it  be  unued  in  U  of  ^  |>j.incof  tjlc  kcccnmck  c  d  c, 

proceeding  troin  c  to //,  the  \  ^  |  wal.(i  but  in  Mercury  Southward,  t 

parts  from  thc  helipnek,  1 i  x  j  <»«*  Noitliwai.^  from  the  Lcliptick  the  oth 
in  the  mean  time,  the  m  1  u  l .  ’ '  Northward.  And  bv  and  by  the  Hj. 

‘licccmrick  ernes  again  to  ,i 

cycle  proceeding  from  r  to  ^  t  l  U  c  it  ;n  t|ic  Atcciuling  Nod 

Ucliptick  by  little  a5wla1,Kl1c» t?“"  Jhe  Centre  of  the  Epicycle  of  t'am,  has  a 
Hence  it  may  be  undci hood,  that  ^  r,nv.ml  imicfs  when  in  the  Point 
ways  its  dilhncc  trom  the  Lc  l  pdiptick,  and  lb  that  part  of  rhc  Plan 
e  and  c,  it  tails  upon  tbc  l  lane  .  ppiCVclc  oit'enu*  docs  pafs  over,  (whe 

of  the  Kcccntrick,  which  the  Cenu  cot  «  M)«cytK  ^  always  M 

thcr  that  he  the  upper  part,  .  '\[c  \^on\  .  but  we  arc  to  underftandthc  quit 
ate  from  the  hcliptick  towai  •  .  •  t*  rhc  Lcccntrick  they  commor 

contrary  of  Mercury  And  now  this ■  Ubuuon  «» jnci^  ()f  t,K.  E 

ly  call  the  ^'^^VJ^SS  ^^which  gives  a  Latitude  to  lam  and  Af. 
cycle  to. the  Plane  ot  the  I^cntt^,  w men  y  fj  ^  k  ,  ^  takcn  for  ,• 

cury  :  l  or  in  the  lame  Fjgutc  p'nicvcle  and  Lcccntrick,  which,  while  t 
Line  of  the  mutual  Sc&ion  o  j .  .  j  js  always  limited  parallel 

Centre  of  the  Epicycle  is  movd  hmug J-  '>  *  >  *Y  t  •  |c  ho 

the  Line  ol  the  Afh  decline  ten  the  Plane  of  the  Eccentric 

orty/bcundcrftood  PclPcuk. J  t(,t|,c  South t  but  lee  the  right  fide  of  tl 
YVkyck  \rl  be  '  imdcrftood  perpetually  to  tend  quite  the  oth 

way,  h"  Altar  to  the-  South,  in  Mm,.r>  to  thc  North 


CHAP.  XIII. 

Of  the  true  Syjletu  of  the  World. 

ih«v!  *  t:S  Tilir  t.’Ssr  its!  M*  "s 

S 1 ;%“™  ni  ” ?  to  m  tJto  mil  to  .....  I..I.I.I.  Iftolto.  J 
round  in  this  tle?,  till!  the  Moon,  then  flterem,  »  ««,,  the  Sun,  Mt™,  /ft 

S& 

ttil’l  licing  they  would  either  hold  towards  us their  whole  c.  I.ghtc  d  Ham 
fphcrc  that  is  turn’d  to  the  Sun,  ?r  che  the  greatert  ran,  1.  it  won 2 
from  us-  but  if  they  were  continually  above  the  Sun,  they  would  aiw  .  t 
Full  or  as  if  they  were  lb,  for  the  contrary  real.m .  rhcrctorc Imic  thyv.p 
Ibmetimcs  like  half  Moons,  and  Ibmctimcs  in  the  l  ull,  they  mult  he  lomaim . 
neTth  and“mesatove  the  Sun-,  therefore  1  lay,  their  Orbits  do  t.»  * 

Sun'  But  they  cannot  lurrond  the  Earth,  bccaufc  they  never  go  lar  frotn  the  S< j  , 
c^Vco  ne'hrto  Oppohtiou  with  him-,  which  vet  they  mud  ncceflar.lv  do,  ndalaid 
Orbits  did  include  not  onlv  the  Sim.  but  the 'Earth  too. And  1  h>‘d(  ^rf. 

the  Orbit  of  Mercury  is  included  within  the  OrboW  uw,  ti,c 'Jud{ 

lion  from  the  Sim  is  lei's  than  tlut  ot  f  enuf  •,  and  alio  bccaufc  he  being  near  *s 
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— : - -  hTTiri;.  7 b in  cir her  1'cnuso rany  other  Planet.  On  the  con-  1 

nj]Jtr/\m\Snurn,  unlcfs  they  mov’d  about  the  Harth,  they  could  i 

trary,  J  \  •  w;th  the  Sun:  But  they  alio  go  about  the  Sun  too-, 

f 0t 7 thev  went  under  it,  at  the  lime  of  tionjunfltion  tiicv  would  appear  hor- 
l0Vff’  i,c  M  Oil  .lots.  'Tis  plain  alio,  that  the  Earth,  though  it  be  included 
•1C'rhe  Orilhs  of  the  Si,|.criour  Planers,  Mm,  Jupiter,  and  .Sat.ira  i  vet  ,t  is  not 
11  I  i„  I  c  Centre  of  hem  :  For  Mm  is  Hvc  times  nearer  the- Earth  when  m 
!tni  io,  tin.  he  is  when  in  Conjunftion  •,  and  lb  appears  five  times  greater 
?!t  I  n  ire  does  here :  For  rhc  apparent  Diametre  ot  a  Planet  oblcrv  d  bv 
t  V  l  Trie iVonc  is  ldVcn’d  in  proportion  to  the  lncrcafc  ot  its  dilhncc  Itom  the 
r’c  T  K  I  ’thc  Diametre  of  Jupiier  is  incrcalcd  only  die  halt  rom  its  Con- 
^dioii  to'its  Oppoiid'niT  whence  tis  thetciorc  likewile  inferfd,  that  the  Earth 
|i"Kdion  oit-  II  Cci][rc  of  thc  (,rbit  „f  7, lfi(cr,  but  not  in  the  lame  pro- 

a  pan  •’  |  .  I  Circumference  chat  it  is  diftaut  from  the  Centre  ot.  tiic 

!Tr?  f%,„'  Am  bclidcsthc  Ph.emmiut  feem  to  intimate,  that  the  .Sun  is  not 
Orbit  of  Ana  Dtnucsii  primary  Planet-,  lo  that  they  have 

tar  trom  the  Centr  .  q  .  •  /,nnv  ly  thc  Sun)  at  an  equal  dilhncc  trom 

Planet,  to  'whole  Orbit  that 

the  Lartl  •  Outre  has  thc  Icalt  proportion,  that  has  thc  greater 

common  dilhncc  of  thc  Ccntic  us  tnc  ica  t  l  5  ffcth.  that  of  Mm, 

Mid  fo/thc C  iaiiic  ^realon  it  fdf  L  cSSk’d  wuL  the  Oriit  of  .W  Ladlp, 

S’  “lie  Mm  move,  about  the  Earth  is  evident  from  hence,  vp.  becau  c  it 
ihat  tlic  1 :  nrL| on  with  thc  Sun,  but  alfo  in Oppolition  with  it- 

Td  thariefs  the  nc^lt  of  ail  to  m,  is  plains’  bccaufc  no  planet  has  fo  great 

f  TUImcZ  rarfte«i;aS  that*  encomi^ifes  it  next  xfiv, 

kt  *  '"blX  c  ircl'  d, -dance  of  I'enm  front  the  Earth  4  and  then  from  a  to 

kiAbe  ftve  times  as  mrich  as  fo  that  .a  h  thc  aft  fc/  that 

from  thc  Earth,  may  hear  the  fame  proportion  o  a  a  the  lead  d  ft.  nee  that 
6  Ins  to  I  Let  ab  be  divided  into  two  parts,  and  let  c  be  me  aun  n  lcJ.r »  .  \° 
that Uenm.  with  rcftica  to  thc  Earth  *,  niay  •p'™*1™5  g  * i  well I  on  this Hide 

■ ra  g&ttv**  t-sMST/Ar, 

ta£Bira'tto;i,,l,abSl;*.,.l».*.)-  .“.r'tfCit'aSe 

arc  almoft  thc  fame,  only  diat  of  Mart  ,s  fomcthuig ^l  c  c  s  Then  UwCuKte 
,  f  m j, Ip  wit|,  thcScmidiamctrc  c  e,  will  be  thc  true  Orbit  oi  Man :  tor  a  twofold 
Rcafon-  firft  bccaufc  by  tliefc  means  tiic  Sun  c  will  be  m  the  ^c'Urc  ot  die 
Orbk  Of  Mm  m  vcrvAicar  it,  as  thc  PkemmeM  hereafter  to  be  fpokcii  of  do 
requirc°'  A  i  l  dien  feet  ml ly,  ’becanfe  fo  die  greateft  diftaucc  ot  Mm  x  f, 
hasTfivcfold'  proportion  to 'the  lead  diftaucc  .  c,  or 'Xd^^renuire' 

Laftr/Tet  d"e  Orbit  of  M  d^wn  ZJ diem  all'  whole  Semidia- 

wl^  t he' cXi'^and'lct  ^  t  be'^hc  ^^hh'1  of  Sarn'r'^ 

whole  Semidiametre  c  i,  let  be  almoft  ten  times  as  big  as  tl ie  Semui liamt Tre  e 
a,  the  rWwreau  hereafter  to  be  explain'd  requiring  X'V  ai V'ircles  do  fe  i 
(hall  we  have  the  true  Syftcm  of  thc  World  compofed  as “  L  fl'ew  that  the 
out.  And  if  thc  fix'll  Stars  did  not  appear  in  the  Heavens  t  at  lliew  thi it  he 

Sun  docs  every  vear  walk  through  the  twelve  Signs  of  > 

Planets,  befid/s  their  firft  Inequality,  had  not  ajio  a  year  V  tin an  la  ^ 
we  I, ad  not  thc  Viclfiitudcs  of  Summer  and  W niter,  Mall? the  I'W?"1."8  the 
(horteninp  of  Days  and  Nights-,  there  would  be  no  nccclot  1  ointed  Circles,  t  ie 
oucSXh,  CM,  does  (hew  theOrbit  of  the  Sun. moving  d»ut  dac  Ean h  the 
other,  xt,  the  Orbit  of  thc  Earth,  moving  about  the  Sun  :  Fot  the the 
of  die  firft  Inequality  in  the  Planets  might  be  as  well  cxplamd,  it  neither  the 
n  L)  d dd  (J  /  *  w 
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wit'Sr^o Vjypcfc °t'i\c  Orbi«  oV^hc'phu.cJ" <io’  r?" ai™1;' 

they  alf  V n!  ^c*  rc;r^^ou\l  io  the  CUclc  of  the  Sun,  .is  for  inlhmcc,  the  Point 
Y(i Orb  kb,  it  dcTcribe  the  Circle  h  0  f,  equal  to  the  Circle  c  n  m  which 
tdcfcribcdby  the  Centre  c.  But  now,  if,  following  Cofmucm,  we  luppofc  the  Earth 
jMickiiDcu  Dy  11  rrm -ii'n  in  their  u  accs,  as  die  Sun  their  Centre  docs 

to  move  ;  then  all  tl «  £>. rb.ts  1 tu  am  ni 1  b< :  t  1  ,ft  th  h 

3.  I’.tesT  mould  be  mov'd  tone,  through  ,,  to  , 

Cl  now  he  Arch  Of  he  Barth's  Motion  a  *  being  f oppos'd  to  be  equal  to  the 
Anct  now  tnc  aic  i  t0Cnir  pyc  diat  is  place!  in  the  Earth,  the 

Arch  of  the  Motion i  . ’  n  of  t|ic  (Vorld,  whether  it  be  moved, 

Sun  will  lcem  to  ,  c  ‘  ^c(np  moved  from  c  to;/,  and  the  Eye  reding 

in  f  §? V from  d  e  Eye  »  thclim  is  x  -  :  And  again  the  Earth  bcin 
ill  *,  tnc  ivay  irui  i  j  ^  w  1  comc,  while  the  Sun  reds  in  c,) 

mov;cd  from  *  M,(wlm  a  o  me  Lyc^  ^  J f  >lhis  Ray  (j  c  is  direded  to- 

wards"1  the' fame  pa^  of  the  World,  towards  which  the  Ray  *  »  is  alfo  dirtied , 
wards  me  laim -pan.  ui i  ,  V  x  n  parallel  Rays,  if  they  readi 

avaft'lcnyt h ^cven  to  the  Sphere  of  the  fix'd  Stars,  they  will  confcqucntly  (can 
whtch  ‘^c7are°cWCmW^^^  as  v'' “i(h  illt0  no‘l,™8* 

thc'phimmbnt.for  that  it  is  really  fuel.,  and  to  great  one  Argumen  is,  that  lor 
nfir nee  Ts™  or  Dog-fiat,  which  to  the  bare  Eye  lecms  to  he  almoft  *  big 
M  S  yetby  t  icTclelcope  it  appears  to  be  but  a  mere  Point  ,  whereas  Jmu, 
kinrrbv’tlK  fame  Inftrumeut  fecit  by  one  Eye,  and  comparM  with  the  Moon 
,-  EUv^thc  other  Eve  being  hate,  docs  feem  to  have  three  times  a  greatci  Dia- 
metre  Van  the  Moon  ’has  i  ®  But  i’f  the  Dog-fiat  was  no  farther  oil  t7.au  Ju,„a, 
it  would  fcarcc  feem  to  be  lels  than  Juft  ter  by  the  Tclcfcopc .  Whence  we  may  ga 
tlicr,  that  there  is  in  a  manner  no  proportion  between  the  didance  of  a» ' 

the  Dog-ftar.  But  bcfidcs,  conlidcnng  the  lo  various  and  mam  told  Motions ot 
nil  the  Planets,  vi\.  how  tfiey  move  dire&ly,  are  fomet lines  Stationary.  fomctimcs 
Retrograde  •,  arc  alio  flower  and  Iwitccr,  do  approach,  and  again  rc.cdc  from  the 
Earthf  and  have  an  Increafc  and  Dccrcafc  of  their  Apparent  Latitudes  and  Mag¬ 
nitudes,  (all  which  Vbtnmeu  may  be  amounted  for  barely  by  thcycaHy  Mot 01 
of  the  Earth  about  the  Sun,)  who  cannot  but  judge  it  very  probable,  that  tie 
Hanh  does  move  about  the  Sun  indeed ,  Eftcci.1  V  -  the  O*  ^ 


barm  docs  move  anouc  cue  .r.m  nuun. 

mod  ten  times  greater  than  the  Orb  of  the  Snn,  than  the  Orb  of  Mtui  •'ye  nuics, 
and  fix  times  greater  than  that  of  Ate:  Nor  is  u  likely  or  crcdfole,  that  e 
Idler  Circles,  filch  as  is  that  of  the  Sun,  ftiould  carry  tl.c  greater  Orbits  0  the 
liipcriour  Planets,  as  Tjefco's typothtju  docs  require:  To  lay  nothmg,  that  111  tin 
he  Orbit  of  M«  cuts  that  of  {he  Sun,  and  fo  at  certain  times  the  BodyofM 
may  comc  into  that  Ipacc  of  the  Airy  Region  of  the  World,  in  which  he  S 
is  at  other  times,  which  as  to  the  primary  Planets  is  very  ' 

the  Regions  they  pal's  through  flipuld  be  it.  confounded.  h1™eo«rl<.utcA,la 
logy  or  near  rdcmblancc  tT.ere  Is  between  the  Earth  and  the  other  Plane  ,  as 
thev  arc  ail  opaque  or  grols  Bodies,  and  the  Earth  docs  flu nCj  .  s  > 

a  reflected  Light,  as  is  plain  from  the  brig  .tiicls  ot  rcflcfting  C  ouds  and -ho 
the  Earth's  illiiftrating  the  Moon  with  a  dm.  l  ight-,  they  arc  alfo  .1  (  as  la. 

can  be ohferv'd )  of  rough,,  uneven  lurfaccs,  and,  like  the :  Earth. arc  d 

their  own  Axles,  and  thole  inclining  to  the  Echptick  m  then  daily  M  *  fo 
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illnvTthefanic  changes  of  night  and  day,  Summer  and  Winter;  nay, a, id  far- 
K  accompanied  with  Moons  proper  to  them  Mun  with  tour,  and 
•,?,  three  which  they  Eclipfc,  and  again  arc  Echpled  by  them .  Eor  this  Ana- 
b,  v  1  lav,  the  Earth  Lms  lo  be  of  right  to  be  reckon'd  among  the  Planets  -  and 
ffsu,  bt'caufc  he  has  not  the  lame  Analogy,  eems  to  be  place!  .1.  thconly  Ccu- 
c  o  hem  all ;  cl'pccially  feeing  not  only  the  Motions  of  every  one  of  them  would 
a  ,0  Iiiform  enough,  if  they  were  look'd  upon  from  the  Sun ;  and  feeing  thcr 
iCcs  from  it  arc  almoft  every  where  equable,  winch  from  lie  Earth  appear 
iibc  vcry  unequal  ;  but  alfo  the  Revolutions  of  the  Stars  about  Jufuer  with 
fpea Vothe  Sun,  would  be  more  regular,  than  they  ate  (ecu  to  be  from  lie  Earth. 
Aiidas  tlicir  Revolutions  have  among  thcmfelves  the  proportion  of  half  as  much 
mor/as  their  di fiances  arc  from  the  Centre  ot  J« fter,  (that  is,  the  Squares  of 
be  times,  in  which  they  finifli  their  Revolutions,  are  as  the  Cubes  ot  thcr  d. - 
iiwcs  from  the  Sun  J  which  is  alfo  true  of  the  Companions  of  Saturn,  ip  that  this 
km  to  be  the  general  Rule  of  the  Conccntral  celcft.al  Motions ;  fohkcw.  e  the 
Times  of  the  primary  Planets  Revolutions,  have  the  proportion  to  one  another  pf 
I  d  as  mud  more  as  their  indifferent  d, fiances  are  from  the  Sun,  asSrp/rrob- 
fttv’d;  and  therefore  thefc  ought  to  be  accounted  .10  other  than  Lunar  Compa- 
nions%  that  mov’d  about  the  Sun*  .  ,  c  A  f  ^ 

And  hence  it  is,  that  now  moft  Aftronomers  receive  Copmnem s  Syftcm  of  the 
World,  as  far  mote  probable  than  any  other,  which  accordingly  1  (hall  endea¬ 
vour  coiliurtrateiti  wh.it  follows,  though  m  explaining  the  Motions  of  the 
1  iimimrics  Txebo's  Calculation  be  generally  to  be  preterr  d  before  the  red.  Where- 
Lc  l  tali’ lay  down,  in  the  &ft  place,  Tycho's  Theory  of  the ■  Summaries 
as  diftiiiftly  as  1  can,  and  (hall  retain  it  111  computing  the  Motion  of  the  Moon,  and 
of the  Eclipfcs  of  both  Luminaries* 


c  H  A  P.  XIV. 

0/TychoV  Theory  of  the  Moon. 

I.  DEcaufe  Tycho’s  Theory  of  the  Sun  does  altogether  agree  with  Ftolomfs,  differing 

JJ  only  in  the  quantity  of  Motions  and  Lines-,  therefore  1  Ere  lg  lit  way  enter 
upon  his  theory  of  the  Moon.  And  here  firft  of  all  us  to  be  noted,  that  T>- 
cbo  docs  explain  the  firft  Inequality  of  the  Moon,  and  of  the  reft  of  the  Planets, 
by  a  certain  Circle  that  carries  two  Epicycles,  z/iz.  one  bigger  than  another.  As 
in  Figure  XXV.  the  Circle  that  carries  the  Epicycle  is  B  C  D  b  ^^hofe  Circum-  F.giirc 
ference  the  Centre  of  the  greater  Epicycle  is  earned  .about  from  B  towards  C,  XX  V» 

D,  and  E-,  and  again  the  greater  Epicycle  docs  carry  about  the  lefs  with  it,  whofc 

Centre  «  it  has  fix’d  in  its  Circumtcrcncc.  ...  ti  . 

And  now  the  quantity  and  proportion  of  tbcle  Circles  is  this :  The  Scmidiamctrc 
of  the  Deferent,  ( or  Circle  that  carries  the  Epicycles  about, ) namely,  the  Line  A  B, 
is  equal  to  5 6  1  Semidiametresofthe  Earth.  Now  lfinthc  laid  ScmidiamctreA  B,thc 
bcfiippos’d  tube  ioooooP.irtsv  then  of  filch  parts  1174,  arc  to  be  allow  d -tc  the 
Scmidiamctrc  A  H,  and  to  the  Scmidiamctrc  of  the  greater  Epicyck  I  »°rC* 

S&O;  and  laftly,  to  the  Scmidiamctrc  of  the  leffer  Epicycle  i</x>,  which  is  hall 

01  L'CNow' thefc  Line;  arc  fo  mov'd,  that  the  Line  of  the  Apogee  D  A  B,  is 
firft  conceiv'd  to  be  fix'd  to  the  point  A ;  but  is  movable  in .the jeft  of  its  length,  fo 
that  in  about  nine  years  it  paffcs  through  the  Zodiack:  Therefore  from  th  s 
Line  of  the  Apogee,  the  Centre  of  the  greater  Epicycle  bemg  fo  many  Months 
departed,  it  returns  back  to  the  fame  from  B,  through  C  P  y)  Vv  • 

take  B,  the  Apogee  of  the  Moon,  .1  little  beyond  the  Point  of  the  Zodiack,  m 
Which  it  had Tart  left  it.  Again,  the  right  Line  B  «,  C  n,  D  »,  E  », 
from  the  Centre  of  the  greater  Epicycle  to  the  Centre  of  the  lefs.  is  ajw^y 
parallel  to  this  Line  of  the  Apogee  DAB;  whence  it  follows,  that  the  Centre 
of  the  greater  Epicycle  being  in  C,  the  Angle  m  Cm,  or  the  Arch  mn  theftacc 
of  which  tlic  Centre  of  the  leffer  Epicycle  is  departed  fj;om  the  Apogee  of 
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- - “c  j,  alwav,  equal  to  the  Angle  B  AC,  or  to  the  Arch  Bt,  the  lj>ra  of 

^icatcr  tttj  is E  F  .-cater  Epicycle  is  departed  from  the  Line  ot  the  Apo- 
SVb  ml  they  both  arc  call'Ac  middle  Anomaly  01  tltc  MoO.it:  I  tit  the 
gee  V  A  B,  ami  t  >  .  always  double  to  the  Motion  ol  the  Blister  Lpi. 

^'“/lll'LrrLvo^hcRrc^rCa,  is  double  to  the  Kay  ol  the  Idler  J,) 
mlu  alwaysbeginsVrom the  point  of  its  Circumference,  which  the  lane  that  joins 
;Ttc  CenS  a  »,  C  a  ,,,  ire.  do  pals  through :  So  the  Centre  ot  he  greater  Lpicy. 

'  hVno  in  the  AprtgeS  B,  the  Motion  ot  the  greater  Epicycle  begins  Irani  », 
and  of  the  Iclfcr,  an  JVoconlcqucntly  ofthe  Body  ot  thc  Moon  Horn  <i.  Again,  T  ie 
Centre  of  he  greater  Epicvclc  being  in  C,  it  «  «  be  the  Quadrant  ol  t he  Circle, 
the  Semicircle  will  be  a  r  >,  and  the  Moon  will  be  in  .  s  alio  the  Centre  of  the  greater 
Vi, kick being  ill  D,  if  mon  be  the  Semicircle,  the  whole  Circe  will  be-trt.  j, 
and  the  Moon  will  return  from  a  to  a.  Laftly,  The  Centre  ot  the  gicata  Epicycle 
bchic  n  fc  fo  that  the  Arch  B  C  D  Econlift,  tor  inftancc,  ot  ten  Signs s  then  iilcav,  e 
the  Motion  of  the  greater  Epicycle  will  be  through  ten  Signs,  from i  »  to  its  l  m-  : 
le  in  ,  But  the  Motion  if  the  Iclfcr  Epicycle  will  be  through  wenty  Signs 
fjf.  from  „  through  e  i  «,  its  own  Circle  being  wholly  run  through,  and  : 

’an  Arch  of  eight  Signs,  bclidcs.  And  all  thclc  things  arc  cxaftly  alike  in 
dte  Idle  Planets.  And  in  every  one  of  them,  the  Line  All,  or  A  C,  draw,, from 
!hc  Centre  of  the  Deferent  to  the  Centre  of  the  greater  Epicycle,  is  the  Line  of 
middle  Motion  i  and  the  Angle  C  A  ,,  that  lies  between  this  and  the  other  Line 
A  drawn  from  the  Centre  of  the  Deferent  through  the  Body  of  the  Moon  ,s 
ctlf’d  the  Epicydical  Mthotkertfis,  and  A ,  the  Elongation  of  the  Moon  from  the 
G nttcof tReferent.  LalHy,  the  Arch  ofthe  Dele-rent  between  All  and  A.,  . 

or  between  A  Band  A.,  (computed  according  to  the  order  of  the  Signs  BCD, 

to  A  •,)  is  call’d  the  Anomaly  of  the  Moon,  hrft  cqualld.  •  . 

a.  the  fccond  Inequality  of  the  Moon  is  explain’d  by  a  little  Circle  .whole  D.a- 
metre  AHF,  cither  falls  into  the  Line  of  the  Apogee  D  A  B,  or  effc  is  parallel 
to  it,  and  its  Circumference  paffeth  through  the  Centre  ot  the  Earth  A.  Indus 
little  Circle  is  carried  about  the  Centre  of  the  Deferent  twice  in  every  Lunate  i 
on  lb  that  in  every  true  Syzygy,  the  Centre  of  the  Deferent  agrees  with  the  Ceil*  j 
tre  of  the' Earth  A,  as  ill  Scheme  XXV:  But  in  the  true  Quadratures ;  the  j 
Centre  of  the  Deferent  is  in  F,  the  point  rcmotelHrom  the  Earth,  as  in -Scheme 
XXVI  it  may  be  feen  4  where,  bclidcs  the  Lines  of  the  foregoing  Scheme,  there  ap¬ 
pears  alfo  the  Line  of  the  true  Motion  of  the  Moon  A  drawn  from  the  Earth 
to  the  Body  ofthe  Moon  r,  and  the  length  of  it,  Ac  is  calld  the  diftancc  of 
the  Moon  above  the  Earth.  But  the  Angle  to  the  Moon  A  *  F,  that  lies  between 
the  Lines  drawn  from  the  Centre  of  the  Earth  A,  and  from  the  Centre  ofthe 
Deferent  F  to  the  body  of  the  Moon,  is  call’d  the  Projlhaph^s r  ot  the  Eccentri¬ 
city  and  the  Arch  of  the  Ecccntrick  between  E  B  and  F  e,  or  between  F  Band 
F  o  ( reckoning  according  to  the  order  of  the  Signs  B,  C,  D,  to  F  oj  is  calld 
r  he’ Anomaly  ccuiall’d:  For  the  fmgle  or  middle  Anomaly  here,  as  well  as  there, 
EBcTtlK  Arch  BCDE,  from  which  char  other  (firft  equalled  ;  differs  al¬ 
ways  from  the  Epicydical  ProJIbitpb.tiY/is  C  F  r,  ol  F.  F  o.  ,  *  n 

/  nlic  rtllt  ofthe  Syrvaics  or  (Quadratures,  the  Diametre  of  the  little  Cnclc  A 1 , 
docs  not  (as  before)  foil  into  the  Line  of  the  middle  Apogee  D  B,  but  is  parallel  to  it. 
Figure  be  fan  in  Scheme  XXVII.  For  let  the  Centre  ot  the  Deferent  It,  wane ct  at 

XXVII.  fc  wilithrough  the  little  Circle  A  L  F  E  vet  thole  three  Lines  the  lXm,  c 
the  little  Circle  A  F,  and  the  Line  of  the  middle  Apogee  D  B,  and  that  wliicn 
joyns  the  Centres  of  the  Epicycles  C  »,  will  continue  paral  cl.  But  in  this  third 
Cafe  bclidcs  the  Lines  ofthe  foregoing  Schemes,  there  is  alio  found  A  h  ,« 
Line  of  the  true  or  monthly  Apogee,  drawn  from  the  Centre  ot  the  Earth  A, 
through  the  Centre  of  the  Deferent  h,  fo  that  R.  is  the  true  Apogee,  and  i>  he 
true  Perigee.  And  lincc  the  Motion  of  the  Centre  of  the  Deferent  C,  w  < 
Arch  of  the  little  Circle  A  L  F  li,  is  always  equal  to  the  doubled  Arch,  h  e 
lies  between  the  true  place  of  the  Sun  and  the  place  of  the  Moon,  firft equa i  j  , 
(which  th^y  call  the  doubled  cliftance  of  the  Luminaries  v  )  thence  t«s  inamteft, 
ihitZ  AcbFE  (which  in  this  place  is  the  Excels  of  the  whole  A  L  F  E,  above 
thcSemicirclc  A  L’f,)  may  be  obtain'd  to  which  is  rental  the  Angle  to  the  Cen¬ 
tre  EH  F,  but  the  half  of  the  fame  is  the  Angle  to  the  Circumference  F  A .  . 
fll,  i  by  ao  IH.  And  again,  to  this  k  equal  BEK,  which  they  call  the  Angle 


759 


Parc  I. 


e  Theory  of  the  Planets. 


. r.  i  ,  '  ;r  .  ltTC  remains  lv  f,  tnc  Anomaly  cqu.wiu  m  m  it- 

being  lubtr.id  d  *  oin  ir,  thc  true  Apogee  HR,  and  thc  other  which 

com!  place,  !y nu5  bc V v^'Vo  ot  The  OcVcrcnt  E,  to  tie  Body  of  the  Moon.  But 
t  he  the  Line  A  E,  that  joy.*  together  the 

betides,  there  is  tairner  t<  p  which  they  call  thc  Eccentricity, 

Centres  of  the  l  ari  h  A,  and  oU  ^Pu^C±’to  thc  Moon  A  E  c,  which  1  have 

™.UIut  is  «' :  iS  k  iteSs  the  <lifcra.ee  .hat  is 

««»•<•  thf  "f%X  M.  n  t in  L  fan  from  the  Came  of  thc  Deferent  E, 
between  the  place  < '  “  f  ‘  ^  V?,th  anJ  the  Moon  going  from  thc  mte  Apo- 

nul  U°m  A  the  n  ..  .  ,  |c  j,  takctr  Item  thc  Moon's  place  that  is  hrli 

&  «£  &mfekclJs  B  IV  it  is  added,  that  in  both  calcs,  thc 

!>’  toll  <?"?,  wl’1?1'  "Thtfcl  t 'in Libra  on  or  wavering  of  thc  Centre  of 
atinn,  and  is  nothing  c  c  beer  about  thc  time  of  thc  Syzynics,  and 

the  greater  Epicycle,  whole  Mo  u  s  ancl  Quadrature,  the  Centre 

flower  about  the  Quad latuic. .  XXVllL  )  ?t he  Centre  of  thc  little  Circle  •, 

ot  the  Epicycle  is  in  o  (  ,  b  Libration  .at  .any  time.  But  in  an  O&tle 

where  it  would  alfo  he,  it  there  w.a  thence;  Id  that  in  thc  very 

Afpeft,  before  the  Syzygics,  1C 1S 111  C and  proceeds  even  to  thc  Octilo 

Moment  of  thc  Syzygy  «  to  ditP  C,  .  P  thc  Quadrature, 

after  thc  Syzygy  into  f.  N°'v  l^c  r?cV ,  it  rcturns  into  C,  and 

it  goes  back-,  fo  at  the  vciy [  aftcr^tli'c  Quadrature  into  g.  Now  thc 

goes  backward  ft  ill,  .even  t  .  it-wc  j^onld  fuppolc  a  certain  Point  to 

manner  of  this  Motion  of  L  *f  Vf  with  an  equal  Motion  towards ft, 

beg  n  at  the  very  moment togp  ^wa  d  from*,  vnm  z  ^  ^  t  ^ 

whither  it  comes  in  thc  Odile  attci  tnc  ay/\gv,  t  Point  ot  the 

at  thc  time  of  the  Quadrature  «  ,s  111  ‘ ,  j  fjigned  movable  is  iuppolcd  to 

Circumference  ot  the  little  C mde,  navNcl ^ned  ^m  ckd(l^  ^ 
move,  let  a  perpendicular  be  raft  upon  the  Ui  t ■  would  find  in 

for  intern,  bangmfi,  ‘‘XStif  Centre  o’f  .he  Epicycle 

$5l»  It  S.  dine  hh  coiily  uHdfchwd,  that 

&  ^hir ftoy°z  f;r  fcl in  *• Ani 

this  is  the  Moon’s  Motion  of  Longitude  according  to  T)do  Bui  . 


Figute 

XXVlll. 


B' 


CHAP.  XV. 

Of  the  Latitude  of  the  Moon  according  to  Tycho. 

&  totems  whicWalVupppdTbc 

thc  faid  Irregularities  happen  through  a  wavering  •>  fpcak  lirlt 

ted  to  thc  Variation  ot  the  Moon  m  the  I010#0111 hff  .‘•L  i  t  he  delcrib’d 
of  thc  former  of  the  two,  in  Figure  XXIX.  thcie t  *  ,  Antecedent  Signs  to- 

from  thc  Node  A,  which  by  its  middle  Motion,  tends  to  the  Antecedent 


Figure 

XXIX. 


7fiQ  Cursus  MathrmaticUs-  _  Hook IX. 

' - — ^d7T>  III  cvcrv  SvzygV  and  the  true  Node:  agrees  with  ihcinij, 

T|  .  nnr  A  hence  it  pocs  on  to  the  conicqucnt  Signs  towards  15,  til  the  Oftile 
the  one  A,  tluncc  g  ,  ^  completed-,  and  lo  it  goes  back  towards  A 

af7r  In  heSramc  SShafthc  sdmidiametres,  or  the  inverted  W  of 
and  C,  .‘j  |  /-•  c,  t|0  incrcaic  or  decrcafc,  (  as  was  laid  bciorc 

or  one  oegree  «uiu  4  .  .  |  j  drawn  through  Bounds  oo  do- 

metre  of  the  Circle  of  Vibration,  is  ot  1 9'  v  and  the  manner  and  mea  ure  or  die 
Libration  (  as  Ittforc  )  follows  tlic  proportion  ot  the  nivated  J>igus,  that  aniwcr 
to  every  degree  ot  the  Circle  of  Libratiom 


chap.  xvi. 

Of  Copernicus  /  Sphere. 

HAving  now  explain’d  the  chief  Hynkefts  of  thofe  that  will  have  the  Ear.!, 
to  (land  Hill.  1  now  enter  upon  the.r  Hypbefn,  that  Atppofe .it  be  mov’d 
about  the  Sun  But  before  the  PhtrmMM  of  the  fccondary  Moveables  can  be  ex- 
pSd  by  is  uupol  on,  we  mult  firft  underrtand,  how  according  to  tins  the 
O  Motion  may  hedemonftrated,  that  is  common  to  all  the  Stars,  wTuch.sot.cr- 
wife  wont  to  be  explain’d  by  the  common  Sphere.  But  here  we  have  need  of 
a  Sphere,  different  from  the  common  one,  and  we  mult  form  our  Co'1®® 
a  little  other  wile  than  before,  perhaps  in  this  manner :  The  Centre  ot  the  Mm 
is  fuppos-d  to  be  the  Centre  of  out  planetary  World,  which  is  encompafsd  on 
all  tides  by  the  Lucid  Bodies,  which  we  call  the  hxd  Stars  ,  which  fix  d  Stars, 
how  fir  tnev  arc  from  the  Sun,  is  out  ot  Ken  and  reach  ot  out  SenEs  andlina* 
gitiation  tocompreli'end  .'  Tor  who  can  fer  any  Bounds  to  the  Univcrlc,  no 
Hounds  of  which  lie  could  ever  yet  perceive  >  Wherefore  we  make  the  Sun  the 
Centre,  not  with  lclpoit  to  the  whole  Univcrlc,  whichis  unmea  titrable,  (at  lealt 
rousOfatid  therefore  has  neither  middle  not  extream,  but  with  rdpeft  to  our 
Earth  ami  the  reff  of  the  Planets,  which  arc  earned  round  the  Sun,  as  about 
a  Centre  or  certain  middle  Point.  And  .he  lame Sun  maybe  fan  robe  c 
Centre  of  the  Sphere  of  the  fix'd  Stars,  not  as . I  this  was  dilhncuilhd  from  the 
Extramundanc  Void  by  certain  Surtace  or  outward  Cruft-,  but  bccaule our  Ima- 
filiation,  ft  retching  it  ii’lf  equally  »n  every  fide  Horn  the  pace  where  we  arc 
and  being  unable  to  comprehend  live  Immenfuy,  it  is  lx.ui.dcd  on  each  fide a  I > 
a  kind  of  Sphere.  Or  if  any  one  had  rather  extend  this  Sphere  ot  the  Wot  Id, 
as  far  as  the  Eye  is  able  to  go,  when  aff.ftcd  by  the  belt  ijcrlpcftives,  the  linn 
verfe  will  lofc  nothing  of  its  lmmcnlcncls.  And  now  it  the  Sphere  ol  the  hxd 
Stars  be  unmcafurablc,  it  will  alio  for  that  tealon  be  immovable.  Nav, .11)“ 
fuppofc  a  certain  Extramundanc  Void,  yet  no  man  can  imagine, ,  how  the out 

mo  l  Surface  of  the  World  forfakes  one  fpacc  alter  another  ot  that  V<>id,  whctc 

there  cannot  be  fo  much  as  any  Sign  given,  by  which  that  departure  may  be 
perceiv'd.  If  therefore  the  turnoff  Surtace  of  the  World,  do  not  chang  ^ 
{nation,  with  reliieft  to  the  void  tpacc  that  is  without  it,  (  “>f Sit. m  o 
as  ft ign  fitch  a  tiling  by  the  llrcngth  ol  Imagination,)  hut  changes  us  S  .anon 
only  with  rclpcft  to  the  Bodies  contain'd  within  it,  What  rcmau>')  h .  ,  •  . 

may  think  the  Sphere  of  the  fix’d  Stars  is  immovable,  but  the 
with  rdpeft  to  the  fame  Sphere,  does  change  its  Situation,  that  is, 
about  its  own  Axle?  Now  therefore,  whether  the  Sphere  ot  the  hxd  S  a.  bcim. 
meafurablc,  or  bounded,  yet  certainly  ns  immovable,  and  ma>  •  .  • 

a  Spherical  Surface,  whole  Centre  the  Sun  poltclUs,  and  net  fl  ■  '  "  fLe 
though  ’tis  found  to  roll  about  its  own  Axle,  by  the  Ipots  which  in  a  ccnai  l|  ^ 
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, f time  arc  removed  from  one  edge  of  its  Hem  I  ..here  to  the  other.  Now  as  the  lm- 
c  ufc  Sphere  of  the  Hx  d  Stars,  confidcr’d 1.1  u  tell,  does  want  a  Centre  or  mid - 
but,  bccaule  of  the  Motion  of  the  Planers,  docs  obtain  a  Centre,  which  I 
luVe  faici  to  be  the  Sun,  rather  than  the  Earth :  So  alio  by  rcaion  of  the  lame 
Motion  of  the  Planets,  which  in  a  certain  Track  arc  mov’d  about  the  Sun  as 
£  Centre, the  lame  Immciilc  Sphere  of  the  fixed  Stars  has  a  certain  Girdle, which 
wecall  the  Zmliack  i.  t.  the  Rays  palling  from  the  Sun  by  the  Planets  that  are  earned 
Thoms  all  which  R.ivs  do  fall  upon  thofe  Aftcnlms  ot  the  Sphere  ot  the  Stars, 
which  from  the  Rcfcmblamx  of  Animals,  they  call  Zo/w.  du  the  middle  ot 
hid.  Girdle,  feeing  the  Earth  always  walks,  as  by  a  certain  High-way  between 
!,c  p|.,ncts  that  deviate  on  each  li.lc-,  therefore  that  Circle  is  calld  the  Circ  e 
int  uaffes  throud.  tire  ini.ltl  of  the  Animals,  that  is,  the  Circle  that  goes  through 
he  middle  of  the  Signs,  fthe  Plane  of  thcCircle,  which  the  Earth  dckribcs,  be¬ 
in'  continued  to  the  Sphere  of  die  fix’d  Stars:)  And  the  Area,  or  plane  tpacc, 
L’xrndccl  on  every  between  the  Circumicrcncc,  delineated  in  the  hrmament, 

,'i  theCcutre  of  the  Sun,  is  call'd  the  Plane  of  the  Eel  ptick :  And  a  pcrpci  id  t- 
tular  crafted  from  the  < cure  upon  this  Plane  is  tnc  Axle  ot  the  Ecliptick,  which 
when  continued  to  the  fixed  Stats,  lias  111  its  Extremities  or  Ends,  the  I  oles  ol  the 
Etiintick;  and  thcle  Poles,  as  alio  the  Ecliptic*  it  lelt,  lus  always  the  lame  Si- 
tnitnn  with  rclbcdl  to  the  fix’d  Stars.  Again,  (torn  the  I  oles  ot  the  Ecliptick 
to  the  Ecliptick  it  left',  arc  drawn  Circles  of  Latitude:  But  as  in  the  ferref Inal 
Glolie,  no  Meridian  is  in  nature  before  any  other,  hut  only  hv  Mens  Inffmm- 
011  and  Agreement ;  lii  among  the  Circles  ot  Latitude,  there  is  no  one  the  lull, 
but  tlut  which  men  would  have  fo.  Ci\:ntKm  draws  the  luff  Circle  ot  Latitude 
thnnigh  the  lirft  Star  in  Aries,  and  Iron)  this  computes  the  I  ongmutes 10  t lie 
til'd  Stars;  which  was  begun  trom  thence,  became  about  the  Age  thoic  Jivtd 
in,  tlut  have  left  us  the  moll  antiem  Ohlei  vat  ions  the  hi  lt  Star  in  Ann  was  near  die 
Vernal  .7 ■>;««•  But  in  the  heginmng  ot  if/.x  the  Coture  ot.  So  ft.ccs  was 
dillaiit  frmn  die  lu  ff  Circle  of  Latitude,  drawn  through  the  lu  ff  Star  m  Ann  61  dc  - 
,tco  si",  towards  the  confcipinit  Signs.  Now  the  other  Cohire  (ot/lw<u- 
iwiiffant  from  the  Colure  of  Solllices  y  o;,  to  he  computed  on  this  tide, 
aiullicyoiid  in  the  Ecliptick.  -But  in  this  the  two  Co  ntes  differ  li rom  one  another, » 
1iutthcS0lffiti.il  C 'olurc  paifo  both  through  the  I  oles  ot  the  lxim  nk,  ai  d 
the  tons  hut  that  of  the  goes :  not  through  the  I  oles  ot  I  . 

Ecliptick  but  only  of  the  Now  the  Poles  ot  the  skputu  aic  thus 

finuiil  out i  from  the  Pole  of  the  Eelipiick  in  the  lame  t-nhire .01 So  ffices,  let 
23',  30'.  be  reckon’d  towards  die  l.unc  part  ot  the  Stariy  C  ube  where  a. 
the  brieht  Heads  of  Oemiv,  and  fo  where  ine  iVeonut.  is  ended,,  there  is  the 
Aril! ck°  Pole  of  the  7-:,'/..i  to  which  the  Ama.tl.ck  is  tliameinca  ly  oppose . 
Hut  IV.  V  as  the  vearlv  Motion  of  the  l  artli  about  the  Sun,  prodiu  d  the  l.clip- 
lifk  ,  fo  ihe  uaiiy  Motion  of  the  l  artli  about  ns  own  Axle,  prodiicd  the 

which  is  properly  a  Tcrrcllrial  C  ircle,  which  any  point  111  the  Siiuacc  ot  the 
Earth,  that  i,  uii'.ico  tide  equally  dill.mt  trom  the  Poles,  docs;  dclcribe  hv  us 
Jj,'lv  Motion-  lilt  if  anv  one  will  conceive  me  ./-/-■(.« w  to  be  m  theHcayciiSi 
ihtii  r,r  e  r,;.,  i,c  ,m,ff  no':c  mceiveonly  Mathematical  Points,  Lines,  and  Surtaccs, 
that  titv,  hut  It.1  mull  philoplnze  lomcthing  more  grot  y  :  Bor 

El  ,;u.  Spii  -:  J  whole  S.'iiiidiametre  is  u  i:  lets  than  tlte  dill.mcc  ot  the  Earth 
trom  lire-  C,  ;  ;  ■.  o-ouiou  l>.i:  a  Point  or  a  (.eutre  :  And  by  the  flowing  pt 
iliii  lii  erols'a  Po  u.  Iron,  the  C. litre  to  the  Ecliptick,  is  made  the  Ray  ot  the 
1  .-j;.Jt: :•  :  ;  i,  -  .* .  rouiui,  it  dclcnbcs  the  Area  ot  the  hchpuck, 

w'd'-hV’.'im'  t  \  t'Y  uemh,  but  with  rcf;i::>  to  the  Firnuincnt,  ic  is  unpet  - 

tfivabk*’  '$>' i;i-wiv  iVtlu:  •.\rofs  Point  be  iupposM  to  llmv  trom  the  Centre 
I’cpv’ii  I ,i I>!rw  of  tiie  Ecliptick,  then  the  Axle  ot  the  Ecliptick  is 
drawn •  ‘  A 'iii  i:»  re  konio-;  v,  degrees  in  the  Colure  of  the  Solfticcs,  from  the 
IV!C  |:  i ‘«>f \  V  Pt  ids  the  Heads  oiGnaini,  there  will  again  appear  from 

that  \  ;  a,  lu-  c.ul  of  2V,  V*'-  Mlc  ol  tIu‘  *fUtl'r'  ‘lS  ^l,Ullly  f0lS 
11-thiV-  '  whkh  VCL  wi.h  re.ped  to  the  vail  hirmament,  is  no  more  than  a  bate 
line.  And  !u  u  foeih,  botli  the  fr/iutor  and  the  1  ropuks  will  be  umkciv  d 
to  h’dcliit.ated  hv  oiof.  Circ.mifercnces  in  the  Sphere  ot  the  hxd  .Stars.  And 
•Vnv  til-:.  [:iin<,s  |K'jn..  thus  fiippus’il,  in  what  pan  (never  ot  us  Orbit  the  Eaith 
V  it  \v  H  ilw  i  -  s  b  i  i!u  (Cut  re  of  the  hirmane.u  lot  tii.u  (.entre  is  ash,  g 

I'.cc  c  e 


Cursus  Mathematics 


Book  IX. 


r'tlv  very  Obit  of  the  EartR  And  yet  nevcrthclds  if  ARV  c  ll'c,c  ls 
"n  the  1'mV.ucol  it  ( that  is,  of  the  Earth, )  be-  div.tW,  as  the  «r  lor  mlur.ee, 
irto  VrS-  there  nt.tv  be  tlrawn  from  the  ( eiitre  ol  tlie  I  att.'.,  tlm.t.,;lusuy  U.vi- 
l  on  tliat  iVm.uk  in  usSurface,  tothc  very  Calclliai  . Kw,  nBli  g™-';  teat  vcnl 

like, Inner  dividcthcwhoicCalcllial  /7-,/tuw  nm.jtiU 

....  ilcprccof  thcTcrtelli  i.d  /h/milor  every  degree  of  the  Ca  uml  u.-  -  '\dl  ‘inh.er, 
r  t he"1 whole  Tcrreflri.il  AAiutm  lies  under  all  the  C (i  lclh.il.  m  what  part  Joc\  lt ot 
jls  Obit  the  Earth  is  plac'd.  And  fo  alio  the  Tropicks  ot  the  Earth vm  he  uuxr 
the  Trouicks  of  the  Firmament,  and  the  Arctic  ks  tinder  the  AtJicks.  ikuc  vc 
mult  know  that  the  lirlt  Circle  of  Latitude  (  whic.i  goes  tnrough  he  hilt  .point  01 
)  is  immoveable  •,  but  the  Colure  of  the  Sol  luces  comes  by  little  and  little  to¬ 
wards  the  fit’ll  Circle  of  Latitude,  moving  with  a  flow  Motion  cvcrv  >  eat  w  about 
the  Poles  of  the  Ldiptiek,  that  is  in  70  years  about  one  deg  u.  .  And  hv  that  Mo¬ 
tion  it  carries  about  with  it  the  Pole  ot  the  //•  ;n.u^  (  which  is  111  the  Co  hue o|  the 
So  lit  ices;  ;  whence  it  comes,  that  alio  the  other  Coliirc  (  ol  T  7<.m .ro,  It  is  d:- 
Itant  from  theCdure  of  the  Solllices  alwavs  5,7  ,)  docs  creep  on  togctlic  with  it 
towards  the  Antecedent  Signs-,  Ami  lothc  Eqiimodi.il  S  diom  do  leculc  irom  the 
fix’d  Stars  towards  the  Antecedents,  the  Ldiptiek  however  remaining  immoveable; 
and  the  /I  n>  n.»\  with  all  its  Appurtenances,  m*.  its  aral.els  .mu  Meridians,  whiui 
ate  c.uriV<l  ah()iit  the  Axle  ot  the  Ldiptiek.  And  this  Motion  is  wtinc  to  beeped 
the  Proeeilion  of  the  /Equinoxes.  Now  the  daily  Motion  ot  the  halt h  is  loin  Welt 
to  lall,  according  to  the  Order  ot  the  Signs  about  us  own  Axle;  wlm.li  Axle, 
while  the  Centre  of  the  Earth  is  by  its  yearly  Motion  carried  around  in  its  own 
Orbit,  does  always  continue  Parallel  to  it  ielt,  excepting  only  that  .How  Motion  ot 
it  about  the  Axle  of  the  Ldiptiek,  winch  has  been  gilt  now  mentioned,  wlmh  is 
only  51"  yearly.  Lor  wherdoever  the  liarth  is  in  us  Orbit,  always  the  Right  Line, 
drawn  from  its  Centre  to  the  Pole  of  the  Grldlial  / th/iutor ,  does  rejjrelenc  the  Axle 
of  the  Earth,  about  which  it  is  moved  by  its  daily  Motion.  Now  how  the  J  km- 
maut  of  the  Scafons  of  the  year,  and  ot  the  Changes  ot  Days  and  Nights  may  be 
hence  deduce!,  1  dull  explain  in  what  follows,  line  now  as  concerning  the  Motions 
of  the  red  ot  the  Planers,  Lird,  The  Arch  of  the  Planet  111  the  Ldiptiek,  taken 
from  the  vernal  Inter lei  I  ion,  or  the  point  of  die  Spring  A-.t;i,niox  to  die  A to 
ding  Node,  is  the  Longitude  of  the  Node,  which  is  alwas  s  equally  mciealul  in  the 
other  Planets,  but  in  the  Moon  it  decreales  equally,  becaule  the  Nodes  ot  the  Moon 
go  backward.  Secondly,  Moreover  irom  the  Attending  Node  are  reckoned  in  the 
l  clintiek  ooL  and  Irom  thence  to  the  Pole  ot  the  Ldiptiek  is  drawn  the  Circle  ot 
the  created  Inclination.  Lor  as  the  didancc  of  the  Sun  irom  the  /lyiuiM  is  the 
gre.ued  in  the  beginning  of  Cm  and  (Api>  winch  is  r,ol  dit  .uu  Horn  either 
yl./.tihx,  and  is  called  the  g rented  Declination  .  So  the  greatell  dill ance  ot  every 
Pian;  t  irom  the  Ldiptiek,  conlider'd  as  from  the  Sun,  happens  m  the  Northern 
or  Southern  Bounds  of  the  Planets  Motion,  which  arc  both  (,&  dillant  ifom  e.un 
Node  and  it  is  called  the  greatell  Inclination.  And  now  Irom  the  Aiecnding  iVhic 
through  the  Northern  Bound,  is  drawn  the  Orbit  of  the  Planet  robe  conceiv  m 
the  Eirmament,  in  whole  Plane  is  afterwards  delineated  the  very  Track  °l  the  l  Ja¬ 
net,  as  it  goes  about  the  Sun,  which  is  alio  call'd  more  properly  the  Orbit  ot  the  1  a- 
nct.  Thirdly,  The  Arch  that  is  reckoned  from  the  Alccndcnt  Node  to  t lie  A\ «<- 
[ion  (or  place  of  the  Planets  larthcll  dilhmcc  from  the  Sun,)  when  added  to  t  lie 
Longitude  of  the  Node,  gives  the  Longitude  of  the  Ark  !kn  from  Ann.  And  though 
thefetwo  Arches  be  taken  and  computed  in  diverfe  Circles,  the  full  in  the  lxlipticx 
from  Arn-s  to  the  Node,  and  the  iccond  in  the  Orbit  of  the  Planet,  that  inclines 
upon  the  Ldiptiek  ,  trom  the  Node  to  the  Afkliyt  ;  yet  teeing  both  the  Moti¬ 
ons  arc  regular,  one  Motion  may  he  compounded  of  them,  which  may  alio  be  re¬ 


gular,  to' wit,  of  the  Ajibt  'io’i  from  the  Ai/iiri.  v  :  Lor  a  Regular  added  to  .1 
Regular  produces  a  Regular.  4  Laltlv,  from  the  AjAAki  in  the  Orbit  ot  the 
Planet  ( uuderltaud  here  always  that  Orbit  which  u  drawn  in  the  .Sphere  ot  t  u 
fixed  Stars  )  to  t lie  Line  ot  the  Middle  Motion,  is  the  middle  Anomalv,  hut  to  t :  ic 
J  ine  of  tlie  true  Motion  is  the  equaliz’d  Anomalv,  which  being  added  m  the  iW 
Semicircle  to  the  place  of  the  Apt'Alm,  and  I'ubilr.t  led .  in  ihe  latter,  it  gives  die 
I  Iclioccmrick  place  of  the  Planer,  (  or  the  place  it  is  in  with  relped  to  the  .  mij 
when  taken  for  the  C.jiuiv,)  which  is  attcrwai.b  to  be  brought  to  the  E.chpL.CK,  aiu 
then  the  Hdioeentriek  PLwe  of  the  Planet  in  the  LdiptLk  does  appear,  name- 

0  > 
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roTPoim  which  I*  Oirek  of  IicHiution,  that  is  drawn 

ugh  the  Place  in  the  Orbit. 


c  H  A  P.  XVH. 

tbe  Motion  of  Ref  exion  of  the  Earth's  Axle,  and  of 
the  Declination  of  the  Sun  that  arifes  from  thence. 

...  vw  irt-rhr  oir-n  Circle  r  -m  v? 'be  the  Ldiptiek  ot  the  Firmament-  Figure 

1  tl'iirc  XXX.  let  the ,  -  r  ,  who  arc  fiippos'd  XXX- 

,|,„le  Soutltern  1>  c  ,  let  t  be  coucus  d  t  whi,c  dlc  ^tkr  thc  Northern 
•  without  tlic  r  t  na  ‘  j  |  Now  thisEcliptickottglit  to  be  con- 

r,  ;'h,te  i  he  wl“k ©  tte  Earth  b  c  dr,  with'  ref,, eft  to  it,  may  be 
d  to  laigc,  tliat  tn  ^  which*  fincc  it  cannot  be  cxprclsd  in 

itlct-d  as  no  mote  "g  ,‘k  |,7khCy  Now  the  Coh.tc  of  thc  Solllices  is  beta 
teme,  is  to  bedupp  .  Y  .  , '  pg  c  0f  t|lc  Hclipcick  is  delineated  thc  Orbic 

froii  b  toeeM*.  and  that  fo, 

c I  I)  ’  ’of  1^ Ea?dYs  Ediptick,  or  of  thc  lefler  Circle  r  $  *  vr  docs  per- 
the  Plane  ot  the  utn  s  i-t  »  k>  $  ^  v/ .  /  not  mentioning  ac 

nuhe11]  Art  h’s  ^lai  1  v  Riot  ion  about  its  own  Axle:  )  And  all  the  Signs  of  the 
nt  lie  Dun 1 •  uai  conllamly  remain  under  thofc  particular  Signs  ot 

.isfcchm^k  do  ca  of  them  w alul  arc  „CVcr  leparated  from  one 

£C  S oueh^^ ^Ea rtli’s  Centre  be  carried  about  by  a  yearly  Motion  •  but  by 

the  Southetn  one  I;  tha t  is  I  >  t  .  And  if  there  be  two  ict- 

b.  nnd  b  be  taken  on  ca  l,Xc?varab,*,t  botl.  thc  Poles  of  thc 

•roles  .inderllood  to  J ire  kk  nbt  « pim. Intel r  ,  w  ;t  in  the  Hc- 

,:ck,  the  one  t»  » o  and  tlKotbct  hat.w^  ^  ^  Hardl  the,c 

,.nctt  that  'stm'11  |)C  ciircumfcrcnec  of  thc  laid  IclTcr  Circles,  lo  .that 

nit  on  each  lidc  a  R.  >  ,..|  forward  into  one  Diametre-,  and  thc  middle 

two  Rays  he  Centre  of  the  Earth  !■,  if  thc  ends  of 

n‘  ot  diat  ihamttu.  ,,  Ciiieimifcfcnccof  the  idler  Circles  m  no?,  ami 

,t  which  lies  behind  ^ Sure  bufthc°Es 

W*.  IVn'  wherefnd'cr  the  Earth  ,s  m  m^O.b.tj  the  Ray 

nti  Circle  oEiilmn  nalion  ,  „  U  dns  Jrr«  Plane  «  -  ^ kada 

>C  twofold  Cone  and  its  1  ales  ,,,  no  a; a  d  I at  wmft  1 {  Ax,c 
heinj',  thus  Impos'd,  when  t he  a.  k  ‘  ^i,^1  p0jc »,  (  whicia  is  «m.M 

,a7kc  oaac  Scaailii.Cc  VaraHnV 
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'  as’the  vcrv  Orbit  of  the  Earth.  And  yet  nevcrthelcls,  if  any  Circle  that  is  <h 
in  the  tiirlacc  of  it  (  that  is,  of  the  Earth,)  bcdtvidcdasthc 
into  ato”;  there  may  be  drawn  trom  tnc  (xntre  ot  t lie  J  .an..,  tliuai.  h  iwi\  L 
o  t  tat  is  made  in  ^Surface,  to, he  very  Co  Ell, a,  ,/*««  r,Sht  Lute,  teat  w 
like  manner  divide  thc  whole  Ca'lelli.tl  //•. /.'/.. ’to- intojuu  !•»  ,n.al)yyo 

decree  of  the  Tcrrcllria  I  //■■/muor  every  degree  ot  the  C^aklual  ones  will  a.if 
a  the’* whole  TeiTCItrial  /h;ium  lies  under  all  the  C  irlcLial,  m  what  part  Jt.ev\ 
its  Orbit  the  Earth  is  plac'd.  Ami  lo  ttllothc  I  ropichs  ot  the  Ea  It  vn,  lie  u 
the  Tronicks  of  the  I  armament,  and  the  Arcticks  under  the  Aidick.  liu.u 
mud  know,  that  the  fir  It  Circle  of  Latitude  (  winch  rocs  through  the  hr It  |>oi 
Aries  )  is  immoveable  \  blit  the  Colurc  ot  the  St  di  m  es  comes  In  little  and  Ik  tit 
wards  the  firlt  Circle  of  Latitude,  mov  ing  with  a  How  A  union  everv  year  5 1  a 
the  Poles  of  the  Lcliptitk,  that  is  in  70  years  about  one  degree.  And  by  that 
tion  it  carries  about  with  it  the  Pole  ot  the  (  which  is  in  the  Co  uicol 

Solfliccs;  )  whence  it  comes,  that  a  lib  the  other  Colurc  (  ot  A\  nt/mrs,  winch  1 
Kant  from  the  Colurc  of  the  Sollliccs  always  570  ,)  docs  creep  on  together  wit 
towards  the  Antecedent  Signs-,  And  lo  the  Lquinortul  S.ttums  do  recede  trom 
fix’d  Stars  towards  the  Antecedents,  the  Lcliptiek  however  remaining  immovea 
and  the  /I, ■!>«.„■  with  all  its  Appurtenances,  its  Parallels  and  Meridians,  w 
are  carried* about  the  Axle  ot  the  Lcliptiek.  And  tins  Motion  is  wont  to  be  c 
the  Proeellion  of  the  /Equinoxes.  Now  the  daily  Motion  ot  thc  hartli  is  Iroin 
to  1  ad,  according  to  the  Order  of  the  Signs  about  its  own  Axle  *  which  / 
while  the  Centre  of  the  Lartli  is  by  its  yearly  Motion  earned  around  in  its 
Orbit,  docs  always  continue  Parallel  to  it  felt,  excepting  only  that  How  Mono 
it  about  the  Axle  of  the  Lcliptiek,  which  has  been  juft  now  mentioned,  win. 
only  71"  yearly.  Lor  whcrcfocvcr  the  Earth  is  in  its  Orbit,  always  the  Right  J 
drawn  from  its  Centre  to  the  Pole  of  the  Coclcdial  /. h/iutor ,  docs  rcptclent  the  . 
of  the  Earth,  about  which  it  is  moved  by  its  daily  Motion.  Now  how  the  J  h 
man  of  the  Scafonsof  the  year,  and  of  the  Changes  ot  Days  and  Nights  nu) 
hence  deduce!,  I  (hall  explain  in  what  follows.  Hut  now  as  concerning  the  Mot 
of  the  red  of  the  Planets,  bird,  The  Arch  of  the  Planet  in  the  Lcliptiek,  t; 
from  the  vernal  I  liter  led  ion,  or  the  point  ot  the  Spring  /hr//«/io.v,  to  the  nf 
cling  Node,  is  the  Longitude  of  the  Node,  which  is  alwaxs  equally  incrcalcdr 
other  Planets,  hut  in  tlieMoon  it  dccreales  equally,  hecaule  the  Nodes  of  the  M 
go  backward.  Secondly,  Moreover  from  the  Attending  Node  are  reckoned  11 
Lcliptiek  </ o<»,  and  from  thence  to  the  Pole  of  the  Hdiptick  is  drawn  the  Circ. 
the  greated  Inclination.  Lor  as  the  didance  ot  the  Sun  trom  the  /h/iutior  1 
greated  in  the  beginning  ot  Cnnc.fr  and  (■•tfrinr. 7,  which  is  r,ol  dillant  trom  c 
A,/ .ih, x,  and  is  called  the  greated  Declination  .  So  the  greated  didancc  of  c* 
Planet  trom  the  E.eliptick,  confider  d  as  from  the  Sun,  happens  in  the  North 
or  Southern  Bounds  of  the  Planets  Motion,  which  arc  both  $,0‘*  didant  ironi  c; 
Node,  anti  it  is  called  the  greated  Inclination.  And  now  from  the  Attending  No 
tiiroughthc  Northern  Bound,  is  drawn  the  Orbit  of  the  Planet  to  he  conceiv’d 
the  Eirmament,  in  whole  Plane  is  afterwards  delineated  the  very  Track  tit  the  I  I 
net,  as  it  goes  about  the  Sun,  which  is  alio  call’ll  more  properly  the  Orbit  of  the  P 
net.  Thirdly,  The  Arch  that  is  reckoned  from  the  Afeendent  Node  to  the  Aph 
lion ,  (or  place  of  the  Planets  iarthed  didatue  from  the  Sun,)  when  added  to  tl 
Longitude  oftfic  Node,  gives  the  Longitude  of  the  AphAion  from  Aries,  And  thong 
thelctwo  Arches  he  taken  and  computed  in  diverle  C  ircles,  the  fil’d  in  the  Ecliptic, 
from  Aries  to  the  Node,  and  the  fecund  in  the  Orbit  of  the  Planet,  that  incline 
upon  the  Lcliptiek  ,  trom  the  Node  to  the  Aphdi  n  ■,  yet  teeing  both  the  Moti 
011s  arc  regular,  one  Motion  may  he  compounded  of  them,  which  may  alto  be  re¬ 
gular,  to  wit,  of  the  Aphelion  from  the  AL/itin.-x\  Lor  a  Regular  added  to  «. 
Regular  produces  a  Regular.  4  Ladlv,  from  the  Aphelion  in  the  Orbit  ot  the 
Planet  (uiiderdand  here  always  that  Orbit  which  is  drawn  in  the  Sphere  ot  the 
fixed  St  irs )  to  the  Line  of  the  Middle  Motion,  is  the  middle  Anomaly,  hut  to  the 
Line  of  the  true  Motion  is  the  equaliz'd  Anonialv,  which  being  added  in  the  line 
Semicircle  to  the  place  of  the  Aphekri,  and  lubdradcJ.  in  the  latter,  it  gives  the 
I  Ielioeentrick  place  of  the  Planer,  ( 01  the  place  it  is  in  with  refpcJ  to  the  Sun 
when  taken  for  the  C  jnttv,)  which  is  afterward',  to  he  brought  to  the  Lcliptiek,  ani 
then  the  Heliocentric!-;  Pl.we  of  the  Planet  in  the  Ecliptic!*  does  appear,  name 

ly 
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Pfto  Point  found  by  the  Circle  of  Inclination,  that  is  drawn 

i|, ’r0UBh  the  I’lacc  in  the  Orbit. 

c  11  A  p.  XVH. 

Of  thc  Motion  of  Ref  exion  of  the  Earth’s  Axle,  and  of 
the  Declination  of  the  Sun  that  arifes  from  thence. 

VYY  Iff  the  1-cat  Circle  r  %v  l*  the  Eeliptick  of  the  Firmament.  Figure 
tN  Eiguic  XXX.  t  l  •  conCciv’d  to  he  turn’d  to  us,  who  arc  hippos d  XXX. 
1  whole  Southern  Pole  * ,  1«  it  be  whi,c  thc  J,thcr  chc  Northern 

to  be  without  the  L11 1 ma  ‘  ;  Hcnij)p|,clc.  Now  this  Lcliptiek  ought  to  be  con- 

l>0lC: Hh hiw  1  tl  thcXkO^X  Larth  b  c de, with1  refpett  to  it,  may  be 
ceivd  to  laigc,  that  tnc  win  it  which,  fmcc  it  cannot  be  cxprclsd  m 

conlidcr  d  as  no  more  a »  omt  e )i  ^  tit,^  ^  of  thc  SolKiccs  is  here 

a  Scheme,  is  to  be  lupplyi  y  >  Lcliptiek  is  delineated  thc  Orbic 

call  into  a  rtfiht  Litre  ®  »  V-  1  ’ ‘ ?' t  ™  frol  ,  /,  w  c  J  c,  ire.  and  that  lb, 

f  M  1  V  i  k  WT  leffcr  Circle  V  s  a  w  does  per- 

that  the  1  lane  ot  the  l-mii.  •  1  ’  /  ;  .c v-  %  ^  vy  •,  (  not  mentioning  at 

pctually  remain  in  the  its  own  Axle:  )  And  all  thc  Signs  of  the 

prclcnt  the  Baiths  clai  conllamlv  remain  under  thofc  particular  Signs  ot 

htrthsTcdiptickdocachof  them  Names  and  arc  never  leparated  from  one 

the  great  Ev l.fit.ck,  which  by  a  yearly  Motion  •,  but  by 

“  tut.ni*  “>,«  ,n  A“nJ  Z  it  Irt.nt  the Pole,  t.l’thc  Earth's  Ecliptick,  name  y 
that  is  turn’d  from  its.  But  I  >n  t  fr()m  thc  Northern  one,  which 

from  the  .Southern  one  /■,  th.  tst  r  it .  .y  f  ,  Am|  if, |lcre  bctwolcl- 
is  hi,  behind/.,  Ije  taken  on  ea  I ’  *  VI;  ,l  ‘ 'f,  lt  |  i.^cr  va  1  about  both  the  Poles  of  the 

ft  Circles  tmdcrlWI  to  ! he  d.  knb  ‘  o  ,it,  hM  bchlnfl  it  in  thc  He- 

hdiptick,  the  one  m  nop  and  t  t  Centre  of  thc  liartli  there 

inilphcrc  that  Ll  .inference  of  thc  laid  Icflcr  Circles,  lb  that 

go  out  on  each  fide  a  m  t  c  onc  Diametre  •,  and  the  middle 

the  two  Ravs  he  extended  lric  glit  tot  *  r  ..c  ri1(.  pirtK  i,  jf  thc  ends  of 
Point  of  that  Uiametre  ham;  h«  '»  the  <£  Ji(,  [riVcr  Circles mnof,  and 

rhe  Diametre  he  carried  about  in  tut .  v  . .  .  i):imCtrcthc  Surface  of  two 

that  whirl,  lies  behind  it,)  there  will  oc  tide,  hd  by  the  UianKue  nc  .mnare 

ot  the  Pl‘l,'l(’trc.iV|'i't’yo*,yjt|i’'h7f  inc  w,  a,  docs  divide  this  twofold  Cone  in  the 

oTTllntnitnldo,.  »  AttA  ckfs --- And 'fe AneY  now 
thetwotbld  Cone  and  m  ^  h»“, Tte  tejtantagof  Mfs,  thc  Axle 

tltele  being  thus  luppos  d,  w  hen  the  I  at  Nortliem  Pole  o,  (  which  is  turn'd 

ot  the  // « /-  r,  ‘  ’"Xc  !^^  !hc  E.mh  Mo  the  Soudwn.  Pole,  (  which 
away  from  us,  )  thtough  the  -  pj  t  t|1(!  Circle  of  Illumination,  m 

:;’is  pu’,!t  U  me.  Here 

liimiuatjoii  pafles  through  b.jt h  the  t  dcfcilvd  by  the  daily Mo- 

hat  both  the  ihmw ,  a  d  a  . 1. 1  .«•  ^  ^  ()t  ll]lmlina[iol( .,  an,  Kf 

tllat  everv  SiX'^nh  i!  its  daily  Motion  make  one  Semicircle  parallel 
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~~  7o  enlighten'd  Hcmifphcrc,  and  another  in  t’^  dark  that  k, 

tliat  there  is  an  apparent  Ai./iiwx  throughout  tnc  whole  Woiio.  I  arthcrniore, 
the  Rav  a  !>  at  that  time  docs  pats  over  the  Plain  ot  tnc  jh/u.mi,  when  it  is 
tier uend icnlar  to  the  /iu/tutuK  Axle  o  P.  And  whatever  Line  is  pcrpcndia, Jar 
Jo  the  Axle,  and  palles  through  the  Centre  of  the  Larm,  the  lame  is  pLied  :u 
[he *>.«or:  hot  the  AL-mot  it  ielf  is  made  up,  as  limy  lay,  o  innumerable 
1  ines,  perpendicular  to  tfic  Axle,  that  proceed  on  all  hdes  Irom  the  Centre  of 
rhc  I-anh.  And  the  lame  wdl  alio  happen,  when  t.K  I.atdi  ;Vmda  /.w«U!if 
But  tinder  Qac.r  the  Larth  being  in  r/v  the  Plant  ot  1  h.mi.uciou  «t  i/,  is  bor'd 
through  obliquely  bv  the  Axle  op,  which  touches  the  lide  ot  the  twofold  Cone- 
and  therefore  the  Northern  Pole*,  for  inf lance,  does  mount  above  the  Plane  ot 
the  Illumination  m  «,  23  degrees  and  Yon iwill  leant  this  kttet  ttom  ichcnie 

XXXI  which  agrees  to  far  with  Scheme  XXX-  that  that  which  this  docs 
ex  pole  to  the  Lye directly,  that  other  exhibits  to  he  teen  on  one  tide,  and  tm 
the  contrary.  Thus  the  licliprick,  which  m  Scheme  XXX.  appeal  d  in  a  whole 
Circle,  in  Scheme  XXXI.  is call  into  a  right  Line  o  rv,  which  is  to  be  u.ukr- 
ilood  as  well  of  the  great  Lcliptick,  as  ot  the  Pclipt.ck  ot  the  baith.  And 
Lain,  that  which  in  Scheme  XXXI.  appears  a  whole  C, tele,  naniclv, 
rho  Colinc  of  the  Solfliccs  a  xr that  in  Scheme  XXX.  is  call  into  a  right 
Line.  Therefore  1  now  fay  in  Scheme  XXXI.  that  o  p  the  A ixle  ot  tl I^Parth, 
when  under  Ctncer,  do  pal's  obliquely  through  the  l  lane  c>t  the  Circle  ot  Illumi¬ 
nation  ,/  y.  and  the  Northern  Pole  o  docs  mount  above  the  Plane  ot  Illumination 
n  V,  Che  quantity  of  the  Angle  o  r  «•  !,  which  degree,  are  nicaiur  d  by 
the  Arch  7  0,  which  is  that  portion  ot  the  Coliirc  ot  the  Solfticcs  7  0  that 
lies  between  the  Poles  of  the  Udiptick  y,  and  ot  the  ^/futor  0.  Por  it  is  worth 
noting,  that  the  Circle  of  Illumination  does  always  pats  through  the  Poles  ot 
the  Earth’s  Ecliptick-,  which  is  evident  from  Scheme  XXX.  where  1  made  r,  s, 
the  Earth's  Ecliptick,  and  its  Southern  Pole  b  c  d,  be.  behind  which,  both 
the  Northern  lies  hid,  and  alto  the  Plane  of  Illumination  w»,  which  always 
...  goes  through  both  Poks.  Now  returning  to  Figure  X  X  A  l  we  flraU 
hud  that  the  Ray,  which  joins  the  Centres  of  Sun,  and  or  the  Eaitlnrs, 

XXXI-  does  go  through  the  Earth’s  sh./M  27 X  with  the  lame  obliquity  ot  Angle 

T  270,  witfi  which  the  Axle  0  />,  did  alio  make  an  hole  through  the  I  lane 

of  illumination  7  y  •,  and  that  the  Declination  of  the  Sun,  (winch  under  Arus 
is  none  at  all,  the  Ray  that  goes  through  the  Centre,  palling  jult  over  the  I  Jane 

of  the  Jl  /mior , )  is  now  the  greatcll,  vi\.  230  J.  Por  as  much  as  the  Axle  ot  the 

Larth  0  r does  rile  higher  than  the  Plane  ot  Illumination  y  v i  W  io  much 
does  a  lib  the  Ray  that  joins  the  Centres  r  *  r,  rile  above  tire  1  lain  ot  the 
AL./uMortj )  270,  that  is,  the  Sun  declines  )u(l  U>  much  trom  the  A^nutoi . 

Lor  the  Circle  of  Illumination,  and  the  / K/iutor ,  arc  the  greatclc  c^ircles  of  the 
Terrertrial  Sphere  •,  and  to  thelattcr  of  them  its  own  Axle  is  1  crpciulicular,  ami 
to  the  former,  the  Ray  that  joyns  the  Centres-,  and  conlequently  both  thele  be¬ 
ing  Perpendicular,  each  of  them  will  rind  the  Poles  of  its  own  Circle  in  the 
Surface  of  the  Larth.  Why  therefore  may  not  the  Pole  ot  the  /h/iutor  0,  he  as 
far  dilhmt  from  the  Circle  of  Illumination  7  y ,  as  the  Pole  ot  the  C^ircle  ot  illu¬ 
mination  vy,  is  dilhmt  troni  the  /h /tutor  cj 0,  270?  Por  the  pat  14270,  which  is 
common  to  both,  being  taken  trom  the  Quadrants,  (  orQuattcis  ot  the  Cnclc, ) 
270,  and  (/  vy,  then  0  7,  and  27  0  remain  equal.  It  will  be  profitable  to  rcincm  - 
her  this  hereafter.  And  there  is  alfo  the  lame  realon,  when  the  Larth  is  under  yp: 
Put  the  Larth  being  out  of  the  Cardinal  Points  tor  intkir.ee  in  in  Scheme  XX  X . 
the  Pole  0  is  then  alio  above  the  Plane  01  Illumination  m  «,  but  not  all  out  23 
which  that  it  may  be  the  more  readily  inideiilood,  1  will  lirlt  ot  all  explain  the 
Motion  of  Reflexion,  feeing  we  have  now  all  things  ready 'that  belong  to  it. 
Imagine  therefore  the  Plane  of  Illumination  to  cut  both  the  Bales  01  the  douh.e 
(’one-,  and  call  the  common  Sed ion  of  the  Plane  ot  Illum  nation,  and  01  the  Ba¬ 
ris  of  the  Cone,  the  Fifliirc  of  the  Baris.  Now  the  Northern  Pole  ot  the  Larth  0, 
is  always  in  the  top  of  the  Balis  that  is  turn’d  from  us,  and  the  Southern  p  is  al¬ 
ways  in  the  bottom  of  the  Balis  that  is  turn’ll  to  11s*.  1  is  plaiir  then,  that  the 

Larth  being  in  l,  the  Pole  0  falls  upon  the  Pilfuie  m  .-/,  of  the  Balis  that  is  tunnt 
away,  the  Larth  being  in  c,  the  Pole  0  has  left  the  Piifure  m  n  of  the  averted  bale, 
the  Inace  of  the  Arch  n  o\  the  Larth  being  in  ./,  the  Pole  u  Jus  now  lelt  the  ru- 
*  "  hue 
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te^TTQuartcr  ofaCioT^fdic  Eatt!.  bcin6  .in  <S  the  I'ojc  Jus  now  left 
"  unc  »»,  more  tlun  a  Quarter,  naiiK-iy,tnc/ircli»o-,  ami  In  the  Arch,,  o 
5  ,  •  iV  v  m  I) ' computet  1  contrary  to  the  order  ot  the  Signs  r,  &,  will 

nmn  c  oil  more  ali.l  more,  till  bv  tliat  Motion  ot  KcHcxiou  or  the  I'o.c  o, 

C  •  ,11  .,inno  mor’  and  more  from//,  contrary  to  the  order  ot  the  Signs, 

C 7 lift  . o  R  S,  the  Eutli  being  ’carried  about  throng!,  f  t;  O,  into  i, 
doesat  jair  .  1  ]  •  -  .q  t|ic  end  ot  the  Pilfure  n.  i  he  lame  may 

kirn,"  ?/<>•  the '.Somhern  Pole  the  end  of  the  Pillurc  of  the  llalu,  that  r. 
b  rmvmls  us  dcDirtinu  likewife  more  and  more  trom  in,  contrary  to  the 
Urfr  w  &rtli  being  return'd  into*,  the  Pole  f,  and  the  end 
°!-11 hn  Vi  l\.rc‘bc’io;  M  a".iin.  And  this  is  the  Motion  of  Reflexion,  as  Ufcvm- 
°'  *'  m  i  bv -  whS  it  omKS  to  oafs,  that  the  Axle  of  the  Earth  a  ways  com 

limS'  in  the  lame  i’arallclilm,  with  the  Fibres  or  ftrciitht  Lines  ol  the  grols  or 
1  •  u  Avlf  nfrhrCctlclii-il  /h/Mtor,  delerib’d  111  the  XVI.  Chapter. 
th?Vnrirhrr  is  it  to  he  conceal’d,  That  that  llow Motion  (by  which  111  .Scheme 
Ylv  the  Axle  of  the  CcrlelLal  Jlu/iumrO  P,  does  with  the  end X),  tor  mltancc 
St he  a?  O  7,  about  the  Pole  of  the  Lcliptick  Z,  of  which  alio  1  made 
dclcripc  tnc  uiut  /?,  1  c  tint  Bow  Motion,  1  lay,  docs  likcwilc  ailed: 

ra™  ^ 

WiFoJl|hcnrcttbXTh!it>'iii  Figure  XXX.  the  Pole  of  the  Earth  p  or  o,  do  not 
in  1  Sidereal  vear,  run  all  out  through  the  whole  Circle  ti  0  m  p  •,  but  only  leeches 
every  year  a  Point  Ji"  on  this  lide,  namely,  juft  lomuclt  as  the  Axle  declines 
from  its  lnnllclil'm  in  the  lame  ijrace  ot  time.  Now  there  ore  leung  tts  tu- 
£t  that  tbi- example,  the  Pole  o  does  fometimes  fall  upon  the  Fiflure  m  and 
thitW*  Plane  of  Illumination  isthccaulc  of  tins,  and  lomctimcs  it  is  mote  ele¬ 
vated  It  may  therefore  be  dclir’d  to  be  known,  how  great :  m  every  moment  is 
STpIcvS  or  Eminenev  of  the  Pole  o,  above  the  Plane,  ot  II  urn, natron, 
tl  its  FilVtrrc  m  We  mull  know  therefore,  that  the  Motion  o  Reflexion, 
or  tile  Arch  n  o  '  when  the  Earth  is  for  inftancc  in  c,  ,s  always  equal  to  the  Mo- 
tion  of  the  Centre  of  the  Earth  iir  the  Orbit,  or  to  the  Arch  b  c.  For  lectins 
the  Diametre  of  the  great  Ecliptick  s.ivy,  is  always  parallel  to  the  Diamctic 
of  the  Ruth’s  Lcliptick c  0 ,  and  the  Ray  <1  c  which  joyns  the  Centres,  dou 
ahvavs  fall  upon  tilde  parallels,  ’tis  plain,  the  Alternate  Ang1  cs  p  ca, 
arc  equal,  wherefore  alio  their  Complements  j>  c  <  ‘u  :  • Arch  / r  l  crc 

equal.  Therefore  there  Ireing  given  the  Arch*®,  equal  to  the  A  eh  c  tl  me 
maybe  found  no  Perpendicular o  s, ; that  tails  trom  the  Poleo,  otht  hi  * 
bvhvim*:  As  the  Rav  is  to  the  Sign  or  the  Angle  or.  1,  lo  i: sc  oil lie  S1 ,11 1  < .t 
23’  •*  *  to  0  s  the  Si-Miof  the  Llcvation,  or  P.mineney  ot  the  1  ole  above  the  l  lane 
oi  lilunrinaiiou,  to' 'which  is  equal  the  Enrinenev  ot  the  Ray  .r  e  •'|"vcdre^  - 
itr,  or  the  Declination  oi  die  Sun,  which  1  wrlld  you  to  tunembu  irom 
what  went  before. 


c  u  a  p.  xvm. 

Of  the  Seafous  of  the  yc.tr,  and  the  Change  of  Days 
and  Nights. 

o 

HOW  it  happens,  that  when  the  Earth  is  under  Aries  or  hlrn,  there  arc  equal 
Days  all  over  the  World,  I  have  explain'd  m  the  toregomg  Chaptet .  Now 
in  Fiiuiic  XXXI.  let  the  Earth  be  under  Cmicer,  the  Ray  ot  the  Sun  Y  Vf  r, 
falls  tfircftlv  upon  the  Ttopirk  atOfrianf  ut,  one  Point  o  which  alter  ano¬ 
ther,  as  the Dav  goes  on  hv  little  and  little,  will  meet  t  ircftlv  with  the  Sun,  which 
tonl'equciitly  will  lie  Vertical  to  every  Point  m  order.  And  feeing  the  Circle 
of  Illumination  ls,/s,  dividing  die  Tronick  of  (yfneorn  into  the  greater  *  «, 
and,, /the  left-,  'tis  p  lain,  that  all  the  Points  ot  this  Tropitk  a  c  longct  n  dt- 
•cribiug  the  greater  pare  vj*  »  by  their  daily  Motion,  than  m  the  lels  u  ,  o 
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— — - 7“ - :  r  I  Uemiluhcrc,  than  in  thc  '.lark  one  •,  and fo 

they  it av  longer  m  the  enlighten  I  ^  q  \  j10W  much  any  parallel  is 

in  them,  the  Day  >s  longer  than  rhe  Southern  Pole  to  much 

the  more  tldlant  it°m  the  //y»  '  ^  ^  t[ic  mx-uter  part  will  be  enlighten’d, 

the  more  unequal  will  lts  p1V1  h,  ix.\h‘c  lonrer^  till  you  fee  the  Antardick  xy 
and  the  Day  tor  that  tea  Urn  u  *  *  ‘k  Icmitphcrc,  and  in  all  its  Revolution 
wholly  withdraw  »t  ieh  the  da  h  ^  included  in  it.  And 

remain  in  the  Light  vj.il.  all  the  ^  thc  |,artll  being 

iincc’us  clear  from  Scheme  A  A  .  ot  Illuminations,  and  to 

under  Aries  ml',  >cgms  to  decline  lion  mu,  tne  ^  1UrtIl  isinc(ifi 

depart  train  the  lame,  mclinin.,  *  ■  always  line!  }>  place!  between  mn 

that  is  in  the  Northern  Signs,  ..ndcilhnd  that  all  that  time,  the  Southern 
and  a:  You  may ,  there  tore  «  die  ainrrarv,  o  die  Northern  Pole 

Pole  remains  turn  d  towards  tl  ‘  ’  |l(1  ^  bevond  the  Plane  ot  lllmnina- 

atthc  lame  time  remains  tunyl  ■  -  {  p  lc  p  mu|l  be  fix  whole  Months 

tion  i«  whence  it  .dMs  ‘  Lkucls.  But  on  the  contrary, 

in  the  Light,  while  the  ok  '  N  hern  Signs  from/ through  . pJjk _  even  to  fcj 
while  thc  Earth  goes  through  the  ()n  this  jiac,  thc  Plane  ot  Illumination 

thc  Northern  I  ole  o  is  turn  d  to  tl  »  t u.nccby  way  of  alternate  change, 

»*,  but  the  other  p  beyond^  s  hidden  ,  wii^  ^  ^  ^  ^  J  > 

the  contrary  will  happen,  name  ,  ■  >  now  to  Scheme  XXXI. 

night  of  as  many  Months  to  the  ole  f  ^  ^  umlcr  Y  fai(1> 

that  we  may  Umlh  this  whole  Sy  •  n;(m  Gimconi  u,  and  the  whole  An- 

thc  T l'optck  ot  Capricorn  y  »  U  in  j  ■  .  ,  1  But  on  the  other  tide,  there 

tarftickxy,  is  in  the  enlighten d  ^  and  thc  Arftick  <//r, 

you  fee  the  Tropic k  of  Cjacir  J.  s  p  tjuc  js  pi>lC(l  in  the  Centre  of  the 

to  he  in  no  mcaturc  enlighten  d  y  ()f  Chc  Tropiek  k  s,  is  longer  in 

Eel i prick  behind  r,  and  to  tha  ;»  if  daily  Motion,  than  in  parting  through 
parting  through  the  greater  portion  r  *  «  •  ‘  ^  Bllt  a  ,aillj  %c  Earth 

the  left  kU  that  is,  it  is  KJ1;  “5“7,  fallsdireftly.iipon  every  Point 

being  phac’d  unclct  vr,  tin.  JV  Y  ;c  mccts  with  them  one  after  another-,  and  the 
of  the  i  ropick  ot  Lamei  >  .  jc  Ardick  aw,  with  the  Northern  Frigid 

grcatcll  part  ot  am  o  tl,  who*  Au  , _  >w|lilc  ()„  thc  ,)thc,  (,,!c  the 

Zone  i/o  ;r ,  that  arc  inch  ami  the  whole  Antardiekxy,  widithc 

tmaaraggSg . . 


c  H  A  P.  XIX. 

Of  Equation  of  Tune  in  the  Sy feme  wherein  the  Earth  is 
fnppos’d  to  move. 

I N  xxxn.  he  a  ptoitAi U«.  of 1 »  S 

,  1  being  hippos d  to  be  place  nunc  n..n  ,  /  thc  tf.aualtf  wf 

*£*?%*&  Jasws 

of  the  Earth  be  mark'.  m.hWml  the  .me  |J«  >  Lhichit  teintScRcgioa 

but  we  may  advance  the  haith  out  ot  jtst  .  ..  »  j  Motion  to  thc  very 

fit  the  Planets,  according  to  thc  l.mc  ot  it.  1  .  ‘  ;ts  il lily  Motion  about 

Eiimament,  if  lobe  it  be  but  tin  •xvllood,  to  move  -  v  -V  mcau 

ttt »  tnCZ'..  I-UHCC^' 
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5  the  Poults  /tfSBO  "1  wiiiui,.ik;1  uuu  ,„K  —  •->  »  *'•...  • 

-  ,;•  •  ||  1,..  1  Ik*  l't* i fucil  Birth,  whii.li,  ill  like  manner  ns  the  Feigns# 

fc:  iliTl.-0 li n'l-'l  C  li ..pier,  is  to  moderate  the  Equable  or  Allronmnical  rone, 
."'V  'lriv '.i  well  as  daily  Morion,  bdnfi  fi.ppos'd .to  be  as  regular  as  ,s  no  bble. 

1  i  V  ..anhriev  of  the  vcarlv  Motion  is  perceiv’d,  lithe  Centre  at  the  lcign- 
And  the  Uc  ul  u  o  Jav  die  lame  lpaco  in  the  /tocr  *170: 

V  ruil  Ifiiv  Ot'  the  daily  Modem  in  this,  that  whcrciocvcr  the  Bantus  m 

tr  Vvhit  every  Meridian  of  it  always  moves  around  in  the  fame  fpacc  ot 
true  Oibit,  c\ci>  ^  simian  i:nl,;„nvM  ^  r.,:  which 


An 

d 

ib  r  n  *  f 1  ^ '  I  a  1  n  c  C  Pa  rd  1  c  liViiV '  wl  t  h*  \  h  c  do  hi  re  of  the  Bquinoxes  a  d\  which 
5Jmc»,  ■  ‘n,id  aif0  fdlorc  ana  in  the  fame  Meridian  to  the  Sun,  it  it  had 

Resolution  •  *  would  always  be  111  the  lame  Point  of  the 

1,0  vear'y  M  )  ,  ^  .  1^  Centre  of  the  Barth  is  mov’d  from  *  to  t»K'm 

y7VM.iro.  J  u  \  Meridian  0  5,  being  carried  about  by  its  daily  Motion, 
**  ,c1nol,ghl  iHmc  Panllelil-n  with  the  Line  e  ®  ••  For  the  Meridian  t«, 

'if1;1  «V»'U  t  \°rr  f 1  * h  1  wis  duetted  towards  the  Sun,  the  Barth  being 
"ll:CVn  ,o’„  d  o  k  return  to  its  I’aralldilm  o  n  yet  It  is, rot  asyet  dfcrtcd 
rini'  -  Sul!  Xrd  carried  a  little  larthcr,  lb  that  it  falls  ,, to  the  fame 
•  wirh  IS  m  F  ^  For  kill  lo  much,  as  the  Centre  ot  the  Earth  ha, 
ryhc  Line  \wtn  1  ;«  L  •  “  1  Mcrillian  0  *,  to  go  beyond  the  Parallclifm 
gone  011  i  10111  .  •>  before  it  can  fall  in  with  li  m  B  <0,  andbcdirc&cdto* 

tn.it  it  obtain  d  Angles  ^  ®  »w,  (or  the  Arches  4*  w,)  and  B  m  o,  (or  s  m  ® ,) 

\uuh  ilk  1  -  ^  ti1;lt  the  daily  Motion  of  every  Meridian  from  ^un 

,iacCq  i  n})  Sr  m  a  o«fea  Revolution  to  the  lame  Parallclifm  with  *  ®, 
to  Sinn  docs  am  j  J  .•  tjic  ganic  Revolution,  that  is  equal  to  the  Motion 

and  moreover  to  a  \  1 1  ^  p  Ahfttinox,  while  that  fame  Mcridk 

ot  the  Births  Cc.  tVc;\  ^  smi  But  Etcher,  Ictus  fuppofc  the  true  Barth,  be¬ 
an  lolls  about  again  to  S  .  y  to  havc  its  Revolution  about  its  own  Axle, 

,ng  in  the  be  . puck  111 1  ot^RcRuiarim  as  the  feigned  Barth  in»i  to  wit, 

ff  any  onc‘  Met dlwof  the  mrc  Haiti.  V,  which  is  once-  parallel  to  anyone 
tiat  an)  one  iutru.ua «  w;q  always  remain  parallel  to  the  lame*  which 

Meridian  ot  the  fcu.i  .  j  hartli,  when  plac’d  by  EiOion  or  Imagination 

!' 1,kcwll<:  “  l.'mlc  ’p  ."L  cc  i' i M  ,  *,  6c‘.  And  now  from  lienee  'tisealie 
m  any  other  Pome  a  fo  'l.ancc  n  ^  d|i.  bu(  tlw  A[ch  of  ,|lc 

to  niulcrllatid  the  h| W  on  or  t  me w  re  .  of  tllc  mic  Earth  that  u 

te  v’  !jta iwe  fc  V.cd  fe.ml,  and  which  is  turn’.l  into  Time. 

U,u  ,  .  an  ,  ,  An '1..  m  or  that  which  is  alternate  to  u,  B  in  d,  or  B 
To  winch  is  equal  the  >  .  .  ^  ^  a  a  t)0  through  the  Antecedent 

i/iti.  her  when  the  pa  .  c  p.  of  the  lame  Meridian  of  the  Barth,  that  is  feign  d 
%,'S.B'iiigj  back  again  ^^‘^t  c«lly  iK  Meridian  AD  is  direOed  towards 
°Ik  in  »  m  y,  >ci  it  *  11  ‘  ’  |  /  js\s  yct  dill  ant  the  Angle  <1  m  ®,  and  the 

0  the  Sun,  horn  whom  whence  it  is,  that  when  A  D  the  Mcridi- 

an  !!f  t lie  t r uel  u  1 1  it  V  h t j S u  1  ^ °  m ul^  fo^dlG  ^tnic^ Noon-d^ 
tir1^^'0''^  C' si lVuc^  Ivc  lo^C  as^1]  n^t  li  c  ?t  I  hill  CMia  dk’^Arej] 

tlic  Faith  is  M  V  or  m  v.  d'hercforc  now  if  horn  r  ?/,  von  take  m  .j ,  there  ic 
mains  the ’Arch  of  liquation  »u«v  or  it  iroin  thc  Angle  cc  V  .,  y  ou  -ta.  c^r  iC  ‘,j 
di,,  1  .  . fu(,  Ann  e  nl  I  nuatiou  x  V  w,  or  <t  m  I),  that  is  to  tie  turn  ci 

into  Time-  which  will  be  the  viilterence  between  the  Apparent  and  middle  Noon¬ 
day  or  any  other  hour. 
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CHAP.  XX. 

Of  Kepler ’x  Ilypothcjis. 

HAvIn"  thus  explain'd  the  Spherical  Doarinc  of  the  Syllcrn,  wherein  the  Earth 
is  luppos'd  to  move,  the  next  thing  to  be  done  is,  that  1  explain  the  />/««, 
m  of  the  lccond  moveables  by  fit  Hyfotbefes  in  the  lame  .Sv Hem.  And  hue  1  (hail 
wave  Copenicufs  Circular  Hyf ubefii,  as  being  too  thlanrccablc  s  as  alio  the  C.ircti- 
lar  Hsrnhtfis  of  LmAenim  ••  And  dial  I  follow  only  the  Elliptical  ones,  hurt;  A.-jen- 
in  his  Commentary  concerning  the  Planet  A/.irs,  has  luflicienily  pinved,  I  Iku  no 
other  Orbits  but  Elliptical  will  ferve  for  the  accurate  and  exact Exp hcatum  or  the 
Motion  of  the  Planets.  Now  the  chief  IhtuihUt  among  the  1  Ihptica  ones  :s 
Keen's,  who  Aippolcs  the  .Sun  to  be  placed  m  the  lowtt  ocus  y  t  *e  i -Ijij tical 
Orbit  of  every  Planet,  and  that  by  its  rolling  about  its  own  Axle  m  about  27  days, 
•it  carries  about  the  Planets  that  are  plac'd  around  it,  by  virtue  or  force  oi  its  Raw 
as  if  it  were  by  a  kind  of  a  Leaver  And  thole  that  are  nearer,  it  carries  the 
more  fwiftly,  and  thofc  that  arc  farther  oil,  the  more  lowly  •,  Rill  as  a  Leaver  hits 
up  a  weight  that  is  neat  er  to  the  moving  power  with  the  greater  lotcc.  \\  lienee 
it  would  have  come,  chat,  if  every  Planet  always  kept  the  lame  IMancc  trom 
the  Sun,  it  would  move  by  a  Motion  that  would  be  altogether  regular  :  but  feeing 
our  Author  docs  conclude,  that  the  Bodies  ot  the  l  lancts  arc  furmflid  with  ina- 
pnetical  fibres,  which  with  one  end  do  tend  towards  the  Sun,  and  with  the  other 
do  flee  from  it  *  it  follows  that  they  fometimes  go  tarther  from  the  Sun,  and  at 
other  times  come  nearer,  according  as  they  turn  their  agreeing  or  di  I  agreeing  I  ole 
towards  it.  Whence  it  confcqucntly  follows,  that  the  Planet  which  gees  larrhcr 
off,  is  carried  about  the  morellowly  by  the  weaker  power  of  the  Suns  Rays,  ana 
on  the  contrary  when  it  is  otherwile:  And  all  this  in  this  manner  and  mcalinc, 
that  the  Area,  which  the  carrying  Ray,  that  is  extended  from  the  Sun  to  the  Pla¬ 
net,  docs  brufli  or  pafs  over,  do  incrcale  equally  111  equal  Moments  of  l  ime.  J:i 
figure  XXXIII.  let  A  be  the  Sun,  and  alio  the  lower  locus  ol  the  Idlij-tick,  lctL 
be  the  other  focus,  B  the  Centre  of  the  Elliptick,  and  the  LI  .prick  it  lelt  1  L  X  I, 
which  tlic  Planet  moves  in,  in  its  Motion  about  the  Sun.  Let  there  he  a  Ciioc 
drawn  about  the  Sun  P  L)  X  T.  The  Line  of  the  Aplcs  is  extended  through  mc 
foculfcs  A  and  L,  and  is  X  A  LP,  flic  A'hr.mm  is  I  >.  and  the  J  o  A, 
and  A  li  is  the  Eccentricity,  and  the  length  of  it  doubled  is  call  a  the  Diltancc  cl 
the  Poe  11  lies.  The  created  Diltancc  of  the  Planet  Horn  the  Sun  is  A  I ,  and  tne 
lead  A  X,  and  the  middle  diltancc  A  H,  which  is  the  Arithmetical  nndd.c  tc- 
tween  AP and  A  X,  and  all'o  equal  to  the  Semidiameirc  ol  the  givaielt  iJIipncic 
B  V-,  but  the  lealt  Semidiamerre  is  B  E.  If  the  Planet  be  in  <  the  eai  rymg  Ray 
will  be  A  C'  extended  from  the  Sun  A  to  the  Body  ot  the  !  lanet.  ’  1  is  certain, 
that  this  Line  AC,  or  the  carrying  Ray,  does  pats  over  all  the  Area  or  the  whole 
niliptick,  while  the  Planet  returns  from  P  through  t-fX  1,  ro P  again,  alter 
it  has  perform'd  its  whole  Resolution.  So  while  the  Planet  delecnds  noin  l  in¬ 
to  C,  the  lame  carrying  Rav  A  C  does  pals  over,  as  it  were  bn  tilling  or  I  weep¬ 
ing  th-  Area  P  A  C,  that  lies  between  the  I  inc  of  the  Aplcs  A  P,  the  carrying 
Rav  A  Ci,  and  the  Arch  of  the  Elliptick  P  C.  Now  I  lay,  This  is  the  Law  or 
manner  of  the  Motion,  that  as  the  Time  ot  the  whole  Revolution,  111  whitli  tne 
Planet  goes  about  from  P  p  P,  is  to  the  Time  in  which  it  defeends  Irom  l  imoU 
fo  alfo  is  the  Area  of  the  whole  Elliptick  P  E  X  1 P  to  the  Area  1  A  C  :  So  t.ut 
the  Times,  in  which  the  Planet  C  proceeds,  and  the  Area  winch  the  carrying 
Rav  docs  in  the  mean  while  pals  over,  have  each  of  them  the  lame  proportion  t«» 
their  fcvcral  burgers  or  wholes.  And  for  this  realon  the  middle  Annnuls  i.>  v..\ 
bv  A.-gT  /•  exprclled  Lv  an  Arch,  or  bv  any  Angle,  as  it  commonlv  is ;  hur  caber  .v 
Time*.,  as  ti.cle  are  three  hundred  and  lixrv  parts  of  the  whole  1  eruxl  c. 
Revolution  ,  nr  elie  bv  the  Ac./,  (  for  inltance  P  A  ( .,  )  which  t!ie  cai  rviug  Re¬ 
does  pals  over,  as  there  arc  alio  three  hundred  and  lixiv  pans  ot  the  v.n-u 
Area  I5  E  X  1  P.  Lor  why  may  we  not  divide  the  whole  Periodical  1  ime,  by 
whole  Area  of  the  Elliptick,  as  well  as  the  C  11  :u:n;ereiu  •,  m:  1  C’1- 1 
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- ^W^vards  nil  decrees,  and  fnbdividc  them  into  Idler  Parts?  Why  may 

we  notalVo  give  the  Name  of  Anomaly  either  to  the  Time,  or  to  an  Area  as  well 
rn  Arches  and  Ancles,  feeing  Names  are  given  to  1  lungs  according  to  the  plea 
£rc°clf  heir  Inventors?  And  here,  lelt  itfoould  feem  tbHicult .to  anv  one  to  hud 
1  of  tiic  Area  P  AC,  as  it  is  a  portion  ot  the  Elliptic!;-,  Repler] m 

t  nimfoiit  a  kemedv  t i,r  this,  lay  putting  for  a  portion  of  the  Elliptick  P  A  C- the 
tuiina  out  drawing  a  perpendicular  through  the  Pla- 

Kr  e  Line  cu  Ilw  A^C  U  (  which  they  call  the  ordinated  Line  )  and  by 
Stiun-nn  it  to  the  Circumference  of  the  Circle  that  is  drawn  in  K  and  by  making 
•  A  k'  lsjovv  1  fiv  That  the  p.  .  of  the  Circle  P  A  K  hath  the  lame  proportion 
lo  die  wh!dc,  tli.1t  the  part  ot  the  Ldipdck  P  A  C  has  to  the  wlmlc  Elliptic!: ;  lor 
mrt  of  the  (  ircle  P  A  K  being  divided  into  two  parts,  P  L  k,  and  k  L  A,  and 
,'S  f  n  oft".  Hi'i>,ick  P  A  C  into  two ,,  ms  P  LCandC  L  A  >  hrit  the  Area 
l>  K  Ins  the  lai-  i  .‘.portion  to  the  Area  PC  L,  that  K  L  has  to  C  1.,  or  that 
1)1!  his  to  I- 15  s  and  lo  the  very  fame,  that  each  of  the  ordinated  Lines  ot  the 
(  ircle  have  to  the  ordinated  Lines  of  the  Elliptick:  Lor  the  Area,  as  well  ot  the 
iS  is  of  the  Elliptick,  Is  made  up, as  it  were,  of  their  innumerable  ordinated 
|  inc  'which  have  been  already  laid  to  have  the  lame  proportion  one  to  o. .other. 

Wk nee  it  is,  that  not  only  the  Semicircle  P  D  X  has  the  lame  proportion  to  the 
-Flliptick  P  P.  X,  that  1)  15  has  to  h  15 ,  bm  alio  the  whole  Circle  .has  the  lame 
,.X  whole  Ullii-tick,  and  the  |.ortion  of  the  Care  c  P  K  L  to  the  portion  ot  the  Ll- 
S  PCI.  And  alii,  the  Triangles  K  L  A  and  C  L  A  bear  the  lame  proportion 
aS another,  that  their  Altitudes  K  L  and  C  L  do :  And  therctorc  the  compost! 

Areal’ A  K.  has  the  fame  propittion  to  the  compoied  Aica  1  A  that  K  L  has  to 
Cl  or  that  the  whole  Circle  has  to  the  whole  Elliptick  And  lor  the  Suil.ue 
Ac  mav  he  fubllicutctl  the  furfacc  P  A  K,  it  lo  be  at  the  lame  time  for  the  whole 
Uliptiek  be  iiibllituted  a  whole  Circle,  which,  mull  now  be  imdcrllood  to  rep  clc  t 
the  middle  Anomaly,  and  is  likcwilc  to  be  divided  into  degrees,  as  the  Lllip- 

every  middle  Anomaly,  for  inHancc  to  the  .Surface 
1>  A  C,  we  hud  on  an  agreeable  Anomaly  co-cquall’d  to  it, to  wit  the  Angle  P  AC, 
that  lies  between  the  Line  ot  the  Apfes  and  the  carry  mg  Ray. .  Now  this,  neither 
Knltr  nor  any  other  after  him,  c  uild  ever  bud  out  by  a  duett  way  \  )ct  we 
want  not  a  way  whereby  it  may  be  come  to  iudiicdlly.  Lor  the  Arch  1  K,  whicli 
is'ciit  bv  ilv  Line  L.  C  k,  that  is  ordinated  or  direfted  through  the  1  lanet,  he 
take  to  he  of  as  many  Degrees  as  he  pleafes,  and  calls  it  the  Anomaly  ot  the  Lc- 
ccmrc.  Then  lie  leeks  an  agreeable  Area  P  A  K ,  as  the  middle  Anomaly,  and  alio 
the  Angle P  A  C,  as  the  co  wv wil’d  Anomaly.  Whence  he  alter »  uds  in  ns,  that 
Icciiw  the  Anomalies  lo  found,  as  well  the  middle  as  the  co-ayialid,  do  agtee 
with  the  fame  Anomaly  of  the  Eccentrc,  it  cannot  be  but  they  mult  mutually  an- 
Iwcr  one  another.  Now  the  Method  is  this,  Hrit,  T  he  Anomaly  ol  the  Eccen nc 
P  K  is  tiken  to  be  of  as  many  degrees  as  you  plcaie,  the  middle  Anomalv , 
that  agrees  with  it,  or  belongs  to  it,  is  the  Surface  P  A  K,  that  conliits  or  two  parts, 

Ph  and  k  B  A.  And  the  A-  ea  of  the  Sedour  1  B  k  is  the  lame  part  ot  the 
whole  Qrdeg  .hat  the  Arch  P  K  is  of  the  whole  Circumtemicc  ■  but  the  Area  ot 
the  Trian-.de  K  B  A  is  equal  to  the  Altitude  k  L  drawn  mo  the  half  o  BA. 

Now  L  k  i,  found,  when  Hi  ll  B  D,  the  Ray  ot  the  Circle  is ^own,  whole  Area 

contain;  ’tis  tound  by  laying,  As  22  to  7,  (  ol  as  ,  4  59  Then  vou  mult 
the  Area  of  the  Circle  to  the  Square  ol  the  Ray  or  Semidtamctrc.  1  cn  yot  mul? 
lav.  As  the  Tabular  Ray  to  the  Ray.  D  15,  lately  louml,  fo  is  ^  A'  '  ,^ 

to  K  L  lint  alfo  15  A  is  to  be  found  m  like  parts,  by  faying  s  As  the  greate  r 
Scmi  lianv.'trc  of  the  lilliptiek  of  the  Planet  l  >  15,  ''*  ( 'n  parts  ol  which  qP  *|’ j|*  ® 
Diltancc  from  die  Sun  is  .orxo)  to  the lame  UB,  as  a  Ray  oM  cC  clcrlut 
contains  an  Area  of  Vx?  •,  fo  is  A  15,  the  Eccentricity,  to  the  fame ^  A  5,  wh  h  an 
livers  to  the  Area  of  '.he  whole  Circle  &f.  And  then,  again  to  hn  mg  the :  c  > 
cquall-d  Anomalv,  viX.  die  Angle  P  A  C ;  hrft  m  the  Triangle  K  1  A  the  c  arc  u 
veil  K  B,  B  A,  and  the  Angle  P  B  K,  whence  a  lo  will  appear  the  AnjJt  B  A  k. 

But  farther. as  D  B,  the  grcatel!  Scmidiamctrc  ot  the  Hhutick,  is  to  Is  I>,thc  kalK  c 
midiametre  lo  is  k  L  the  Tangent  of  the  Angle  K  A  E,  newly  omul  t  oCL, 
the  Tangent  of  the  fought  for  Angle  P  A  C  As  tor  Example  :  In  Mm  U ;  t .It 
Anomaly  of  the  Ecceiurc  PK  be  fupposd  ro  be  ol  60  :  let  the  middle  Anon  .  V 
7  1:  f  i  t  » 
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[te"anl\vcrs  it  be  limglit  after,  *h-  the  Surface  ^AKi  ami  al’fo 'the  co-djtulfj 
Anomaly,  the  Angle  1>  A  C.  Out  ot  the  IMMm:  Ta Ws  w htch  are  aoued 
at  the  latter  end  of  this  Book,  there  is  given  the  Log.  ot  the  Ruateft  Ot lance  0| 
m,n  from  the  Sun,  4.1115 1 ,  ami  itsablt.lute  Number  iMy i  o-/hc  very  A  l  :  So  the 
Lot;,  of  the  leal!  Dirt,  is wl«ifc  AbltMutc  t  ,01,  o  A  X .  A  -  A  X=AL 
r.ljtit therefore  A  B  -- 141 1  -5  .}  hnelorc alio  Ab  +  A  A -  b  X  ~  l >114.5. 
In  the  Triangle  BAR  arc  given  15  K  n  15154X,  •>  A  -  >4"o,  ami  I  KK  the 
external  Angle  —6a'-,  there  is  found  BAR  5T'5' S-  1  he  Rule  is  -.  As  the 
greatell  Dillaucc  A  l>  is  to  the  leali  A  X  ■,  So  is  the  1  angent  ol  hah  the  Anomaly 
ot  the  Eccentre  ( i.  r.  the  Tangent  ot  1 1’  b  R  J  to  the  1  augent  ol  X  <  <•  Tli.it 
is.  Always  add  991919  to  the  Tangent  ot  >  the  Atioma  y  ol  tl«  l  eeunrc  s  The 
Summ, the  Semidiametre  being  lubnadcd,  is  the  I  X  ^  .  *‘en  the  half 

of  the  Anomaly  of  the  lLcccntrcjf-.  ‘  X  <  < B  A  K.  or  the  hiuhiig  ot  the 
lead  Semidiametre  B  E  m  the  Triangle  A  B  E  arc  giv  < |]  A  1> -  -  1 4 1  * .5 ,  A b  = 
1  5234.5,  and  A  B  E  the  right  Andc.  There  is  tound,  l;irft,  the  Angle  A  h  l)~ 
5.32  Secondly,  11^1)1^/  ^  lav5  T  he  Log.  ot  the  greatel  Semid.amc; 
tic-  4.18183  gives  the  Log.  Ot  the  leaft  Semidiametre  4.18:^-,  tlicrciorc  me  Arti¬ 
ficial  Tangent  of  the  Angle  B  A  K  newly  found  out,  gives  the  Artificial  1  angent 
of  the  Angle  B  A  C,  which  is  the  very  co- equalled  Anomaly  55.50,  Or.  always 
add  0098)  3  to  the  Tangent  BAK,  the  Summ,  the  Semidiametre  being  Uibtraflcd, 
is  the Taneent  BAC.  Then  for  the  finding  the  middle  Anomaly,  or  the  Sur¬ 
face  P  A  K;  hrd,  the  Settor  P  B  K  is  60  ,  to  wit,  the  lame  pare  ot  the  Area  ot  the 
Circle,  that  the  Arch  P  K  is  of  the  Circumference.  But  the  Ray  D  B  ot  the  Cir¬ 
cle,  whole  Area  is  3 60,  is  loitnd  by  laying, 


Alfilute  Numbers.  Logarithms. 

As  3141 50  5-4971 5 

is  to  100000,  5.00000 

So  is  the  Area  360°  2  * 3 

to  the  Square  Root,  a.05915 

Therefore  the  Root,  be.  1  -01^5o 


Arain : 

As  the  Logarith.  of  is  to  the  Log.  of  Lc-  So  is  the  Root  D  B  to  the  Eccentricity 
the  mid.  did.  ccntricity  from  the  A  tea  ,60  A  B  tioin  360 

4.18283  ;  3. 14908  :  :  1.22^58  •  i-wOtf. 

And  by  taking  away  the  Log.  of  two  0.30103 
There  remains  the  Logarithm.  !  A  B  I.69540. 
Ember : 

As  the  Tabular  Ray  is  to  the  Ray  from  the  Area  of  3  60  y  fo  is  the  Sign  P  B  K, 
to  K  L  from  360’  1000000.  1 .02958  :=  97375]-  ps/fyn.  .  n 

Taking  awav  the  Hrd  Term  from  the  iecond,  there  always  remains  P.oip5» 
to  be  added.  Laftlv,  K  L  in  !  A  B  =  to  the  Area  K  B  A  •,  and  m  the  Logarithms 
0915711  4-  1.60540=  0.(5(5251.  And  feeing  the  hi  d  ot  the  Components,  namely, 
c.j6yi  1  equals  9.02958  +  the  Sign  P  B  K  (  as  was  juft  now  laid  )  the  conipoundcd 
Number  will  be  0.9671 1  =  5.02058+ the  Sign  P  B  k  +  1.69540  5-  ,  . 72490  +  c 
Sign  P  B  K.  Wherefore  for  finding  the  Area  ot  the  co- equalizing  1  nangic,  tnc 
perpetual  Rule  is  this :  Alwavs  add  .  ,72498  to  the  Artificial  Sign  ot  the  Anoma¬ 
ly  of  the  Eccentre,  the  Summ  is  the  Logarithm  ot  the  Area  K  B  A  *  which  >011 
mud  add  to  P  B  K,  an  Area  of  as  many  Degrees,  as  die  Anomaly  ot  He  beet  - 
tie  P  K  conlids  of,  and  you  will  have  the  whole  turlace  1  A  Iv,  which  \se  c 
the  middle  Anomaly.  ,  .  ,  ,  r  illf„ 

Now  to  the  Logarithm  of  the  Area  K  B  A  0.66251  docs  anlwer  the  able 
Number  4.5974,  that  is  to  be  added  to  the  Area  P  B  K  ot  6o’,  and  thete  js  maic 
Area  P  A  K.  64.5974.  ^ 


parc  1  T he  Theory  of  the  Planets. 

~Aud  now  from  the  middle  Anomaly  64.5974  take  the  co-cquall’d  Anomaly 
found  ahovCrc  ^  profy^refls  9. 0974. 

Alfo  the  Table  of  Equation  of  the  Centre  of  Mars  does  give  the  fame  to  the  lame 
middle  Anomaly  •,  whence  is  manifed  the  way  that  all  thofc  Tables  of  the  Equati- 
™  of  the  Centre  were  made.  In  this  Hypothecs  of  Kepler  fomc  dilapprovc  only  ot 
T:,  That  from  the  middle  Anomaly,  when  given,  he  deduces  the  co-cciuall’d 
Anomaly  only  by  an  indirect  way  •,  commending  at  the  fame  time  both  its  Agree¬ 
ment  with  the  Heaven’s,  and  the  handfomc  way  of  demondrating  Motions  from 
heir  Caufes ;  which  indeed  Kepler  valued  fo  much,  (  not  without  the  Approbation 
no  of  all  candid  Judges,)  that  he  chofc  rather  to  follow  an  indi reft  Method  ot 
Computation,  than  to  devife  another  Hypothecs  lets  agreeable  to  Nature  :  tor 
rhev  that  objett  againft  Him  an  Ungcometricalncfs  in  the  Hypothecs,  have  not  yet 
folv’d  his  Problem  *  and  they  feem  to  be  deceiv’d,  as  it  they  believe,  that  even 
111  indifferent  Geometrician  might  not  find  out  a  way  to  folvc  Phenomena  a  priori , 
from  their  Caufes  •,  except  he  had  dudied  that  which  was  to  no  one’s  damage,  but 
was  well  approv’d  by  many,  namely,  to  explain  the  natural  Caufes  of  the  Mo¬ 
tions. 

But  omitting  thefe,  I  fluill  give  you  from  Kefler  the  Dimenfions  of  the  Orbs 
of  every  Planet,  taken  in  parts,  of  which  the  middle  diftance  of  the  Earth  from 
the  Sun  is  icoooo. 


1 

The  Interval.  1 

Aphelion.  I 

Middle. 

Perihe¬ 

lion. 

. 

Eccentricities r.1 

Saturn 

Jupiter 

Mars 

The  Earth 

Earns 

Mercury 

— 

1005207 

54470* 

i66a65 

101800 

72900 

1  46955 

951000 

519650 

15^50 

100000 

72400 

38806 

89679? 

494591 

>38*35] 

98200 

71900 

30657 

57001 

4822 

9263 

1800 

694 

2100  j 

Of  filch  astheSemidi- 
ametre  of  the  Orb  of  the 
Planet  is  1 00000.  Of  fuch 
*  as  Semidiam.  of  the  year¬ 
ly  Orb  is  1000 00. 

Nor  muft  we  conceal  here  the  mod  admirable  Theorem  of  the  fame  Author,’ 
wherein  he  (hews,  that  the  Periodical  Times  of  the  Planets,  compare!  with  one 
another,  have  tlie  proportion  of  one  and  an  half  with  rcfpcdf  to  their  middle  Di- 
fiances  from  the  Sun  » that  is,  a  proportion  of  a  finglc  proportion,  and  halt  as  much 
more :  Or,  which  comes  to  the  fame,  the  Squares  of  the  Periodical  Times  arc  as 
the  Cubes  ot  the  middle  Diftanccs,  which  it  may  be  worth  our  while  to  llluftrate 

V Tim  Middle  Diftance  of  the  Earth  from  the  Sun,  to  the  Middle  Diftance  of  Sa¬ 
turn  y  is  as  an  100  to  951. 

Hence  it  is  infer*!,  that  the  Periodical  Time  of  Saturn  is  10  years  and  327  days  • 
For  as  the  Cube  of  the  Number  100  is  to  the  Cube  of  the  Number  95* J,  tothc 
Square  of  the  Number  1,  ( that  of  the  Earth’s  Revolution,  or  of  one  Iropical 
year, )  is  to  the  Square  of  the  Number  29  years,  327  days  \  that  is. 

As  1000000  Is  to  ,56008,-551  :  So  is  1  to  860.085551.  l  or  the  Numbers 
£60.085351  is  the  Square  Root  of  19.347- 
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CHAP. 
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CHAP.  XXI. 

Of  the  Hypothefis  brought  by  the  Learned  Seth  Ward, 
D.  D  afterward  Lord  JXJbop  of  Salisbury,  ml  by 

C.  P. 


Tin;. 

XXXIV. 


T  'e  »  Anolr  f  t  is  the  middle  Anomaly,  incrcafing  equally  in  equal 

'The  Veinonfl ration. 

Of  the  Triangle  ./  e  the  three  (ides ,  f  +  f  f  +  #  *  =  »  " »» *»*K"S  » tllc  N»t 
turc  of  an  Elliptick  Hgurc. 

Nowid  A  rr  rt  i  +  nf-ff/, 

Ami  by  putting  p  s  for  a/3  (is  made 

’  TkrfSf.t»'  ■  At.,.  +  >■+'■<  M,‘: 

<..w 

—  +  p *•  -  , 

Aid  putting  pi  for  af,  there  is  made 

*  ^VtiTcfcforc  in  the  triangle  f  t  there  are  given  mo  Odes,  .  / and  /*,  »Wi 
the  Angle  comprehended  in  them,  *  / 1. 

J-'or  1 1  =-  a  s  4-  p  i  hy  y 

„  ft  isZ  «of  the  unknown  ones  ft  *  and  j  s  t. 

No\V  by  the  Trigonometric^  Kane  :  > 

7  n  -yti  .  .  »  i7<^  <^.  t  *  X  <C  that  IS,  ,  , 

rt  JL  fs  f  t—fs  •• :  t  ‘  of  the  Angle  a  { t  .  t  \  X  <  <  /  t  s  and  f  s  , 

7  ' J  That  is  by  Interpretation, 

2  rt  5 . 2  p  5 :  :  t 1  of  the  Angle*  ft  •  t !  of  the  Angle  fse  M  •  # 

,  ror/t^ni  +  pi  by  -y?  Add  fifft,  and  then  lubtraft,  and  there  is  made 
An<ifsz±as-ps  hydvf 

Z  =/t  +-/ s  r-—  a  ds  , 

X^ft  —  J  *  —  i  thcrctorc 
and 

Again, "Xl’<<  f  J  ‘  and  ft  str-f  si -fl  s, 

And  by  putting  e  j  I  tor  )  t  i  »s  matte. 

Therefore  t  ]-  X  <  <  —  t  *  °f  the  Angle/ ^  f  -  V  <*  <*  That  is,  by  . 
And  therefore  alto]  Zll.  i  XII.  :  •  t*  width  is  a  perpetual  Ride 

„  5 .  P  s : :  /  ;  of  the  Angle  .i  / t .  f  i  of  me  Angle  j  5  <  ‘  jd  j  jn  words 

for  finding  out  the  firll  Inequality  of  the  Uane  s  s  ‘  1  ^  |  .  ibis  the 

thus :  As  is  the  ArMw»  Diftanec  ot  the  Planet  to  tin.  c  ;  ;  Tangent 


IXT  r.  „  vy  YtV  c  rhe  Sun  nlac’d  in  the  lower  Fccus  of  the  Elliptick  •,  /  j5 
N  rigm-c  XXXI  .  ■  \  ,  >  I  |  /jpljc/iuiH.  p  the  terihchuniy  e  tire  waiulring 

«!*  uwer  F»c«  ol  tl c  bU.  tak ,  *  “  >;f  thc  Um  ot  th’c  Middle  Motion 

y/t!  V?  ™  Ic  L  rf?l'cm.c  Motion  of  the  Planer,  f  beheld  from 
ot  the  1  Janet  ,  s  t  is  _  . . A„n„n  v.  incrcahna  couallv  m  coin 


The  Theory  of  the  (P lands. 


_ — — - 'T  |7  i  rr,:(i,iT(.  Anomaly,  to  the  i  augentof  hall  the  co-cquatc  Ano- 

Tangent  <)■  hal‘  <  £  11  ”cc  ot-  t'|,c  Planet,  as  well  Mia*  as  Fofc'nw,  is 

«m1v.  And  Ik t ante  tnc  Trrmsotchc  pronosd  Analogy  are 


f  ily'thc^finie  '  h  i)iain',C  tile  two  tiiit  fern,  of  the'  prepaid  Analogy  are 
conltantly  \ ;  |  f„  the  Sun,  for  inlbnce  thclc: 

llWaTlt,eV.o"arithtn  trf’.he  Partlfs  greateft  diftanec  4-ooyO 

The  Logarithm  ot  the  kafttb ^ taiee  t|)C  fccoml  k>^vidcil  hy  the  firft,  or 
Whence  by  the  l^ulc  ot  l  u  rr  )m  t(lc  iccond,  there  remains  a  mini- 

in  Logarithms,  the  hill  being  nbt.  jr  number  which  is  to  be 

>«i  ^t'he^e'  he  mo  firll  Terms  of  rhe  Analogy, 

ttd  53!r&n  i whhh  it  ^ >- 


^  r«  in  the  Sun,  the  firil  Tenn  is  4-oo775 
AS  I  «  it  be  fubtraacci  from  the  lccoml,  VW'6 

And  there  always  remains  the  number  that  is  to  ^g^,. 

So  fo^htmitofUKl'unets,  the  Numbers  that  are  always  to  be  added  are  thclc  > 

99^44 1  ■'i  Xhc  tile  of  this  Table  is  this : 

V  A  . ,  rhc  Numbers  always  to  the  Artificial  Tangent  ot  halt  the 

f  ffi  middle  'Anomaly,  the  funun  will  be  the  Aruhe.al  Tangent  o, 

*  v  half  the  Co-equate  Anomaly. 

‘  to  find  out  the  Line  *  r,  or  the  diftanec  of  the  Planet  from  the  Sun, 

the  O  peratiou  is  to  he  tints  wrought  * 

*  f!>.-  H 5  V  - k  I*!?.  n(  rho  Annie  4  ft.  ( s f e :)  s  t  . 


half  the  Co-equate  Anomaly. 


any  Variance  in  this  HyMbeJis  *roni  V?  .  vciy  creat  about  the  CXEmts  trqnl 
bitted  to  the  errour  of  Aftrouomers,  which  ^  ^  ,  /(s  ■  aimoftasfar  wide 

a'&ws? ~i ir*  '“lu't61"- w"  ”T 

can  ever  aferibc  to  the  Paultinels  ot  Obit l^SQnk{KC  wollld  follow  the  making 

Nor  was  Kcpltr  ignorant,  that  t  p  uc  ^ul  in  his  Epitome,  that  it 

an  equable  Motion  about  the  uppet  u  *  ...  C\tent,  that  he  thought  it 

might  be  tihuoll  (b taken-,  but  that  M,o}l  was  ot  Uu.li 

better  to  let  it  alone.  _ _ _ _ _ _ _ 


CHAP.  XXII. 

Of , k  Lhmtm'm,  M  Bullnldus  ml*  «  <kfcrV 

m 7  Hypothefis. 

^  ,  •  i  ,  fi,r>  Sun  plac’d  in  the  lower  Kew*,  /  tnc  up-  hguic 

TN  Pig.ire  XXXV,  let  .again  h^tje.Sii  ^  that  is  drawn  XXXV- 

1.  per  lor.r/c,  c  tlie  C.cnttc  ot  \  ,  Lctr  thc  Line  of  the  middle  Mo 

ahum  it  ■  L  r,  .n  he /If  Won,  pthe/  •  L  as  jn  ,hc  f  ;„Sj  and  let  .it 

tion  bcc.ir-i.-d  uniform Iv  f™1  t|,u  wfcrcas  the  Planet  was  before  m 

be  ft,  r  j  li, )  U«; w«h*ld '^SS’it ems  the  Elliptick  Orbit,  town,  me, 
thc  I  ..c  of  thc  middle  Motion,  wl  t  drawn  from  tire  upper  hats  f , 

(tit  L: )  Now  it  is  in  the  right  Lmt  f  »,  ( O  (J  (orNM, )  that  is  ex- 
to  thc  end  in,  (<VM,)  wl inch  t  'lj  n  1  Seftion  of  the  Line  of  the  middle  Mo- 
ten. led  thtoiigh  e,  (or  E)  pac e  t|,c  C-Iirclc :  Pot  where  this  Right  Line/ ra, 
tion  and  of  thc  Elliptick,  doesi  *  .  jct  thc  Centre  of  the  1  anetbe 

(or/  M,)  cuts  the  Bhpt.ck  n,  t,  ( ot  1 .0  ^  (or  to  each  Bern 

fup pos'd  to  be  plac’d.  latthci,  ^  alio  E  f  tj ,J  and  alfo  from  the 

Idme' Pointy  'l-Erc^ bc'^tlrawn 'pataftel  to'  the  Line  of  the  middle  Motion,.,-^ 

I  o,  parallel  to  cj,  (  and  ^  o  to  Y'4' ) 
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Cursus  Mathematicus.  Bookix. 

The  thine  now  propos’d,  is  from  the  middle  Anomaly  when  Given i,  or  from 
the  Angle  Iff,  to  find  the  Co-cquatc  Anoma  Iv,  or  the  Angle  fsy  rhcrctorc 
is  hr  1 1  to  be  tonne!  the  Angle  af  »>,  which  Bullialdm  ^  alls  the  middle  trucAno- 
nnly  Now,  .is  the  lead  Semidiametre  of  the  L  ljptick  t  y,  is  to  the  greatcflc  L- 
i;/is  »  ,  to  n  w*  fo  alfo  is  the  Tangent  of  the  middle  Anomaly  a  /  to  me  Tam 

i'cnt  of  the  middle  true  Anomaly  <1/  ///.  .  •  r  ,  . 

L  Aid  now  the  Angle  a  fm,  or  a  /  t  bcnB  found,  wh  ich  is  Externa  to  the  Tri- 
ride  Is  t,frt  is  found  by  the  fame  Analogy  as  in  the  foregoing  Chapter,  by 
'laving  •,  as.  t  me  of  the  Angle  a  jV .  t  i  ot  the  Angle  /it.. 

The  found  Angle  jsth  taken  Horn  aj  t ,  and  there  temams/t  i.  Then,  as 
the  Sign  ft  s  to  j  s  -,  fo  is  the  Sign  a  f  t ,  (  or  t  /  s , )  to  it  the  diflancc  ot  the  l  la- 

Now  t  he  dh  fcrcncc  of  the  middle  Anomaly  afe  ,  or  a  0 e  ,  and  of  the  co-cquatc 
f  4  e  isito,  and  is  call’d  the  Pro^phrrfCs.  And  now  by  this  Limitation ,  iM- 
/m/i/zw  lias  brought  it  to  pals,  that  from  the  middle  Anomaly  might  be  gather’d 
the  co- collate  A  Priori  i  and  alfo  that  at  the  lame  time  the  Computation  lhoukl 
anfwcr  the  Obfervation,  which  in  the  Elliptical  Ih pjtxp  no  one  ever  did  be- 
fote  him. 


chap.  xxm. 

Of  finding  the  Geocentric \  place  of  the  Planet. 

HAving  been  hitherto  in  explaining  the  firfUnequality of  the  Planets,  I  come 
now  to  the  l'ccond :  For  by  what  goes  before,  is  found  the  place  ot  the 
Planet,  as  it  would  be  feen  from  the  Sun,  it  our  Eye  was  there  placd,  and  is 
call'd  for  that  rcafon,  the  Hclioccntrick  Place  of  the  Sun.  But  now  feeing  the 
Stars  or  Planets  that  arc  wheel'd  about  the  Sun,  do  appear  to  us  on  Earth  in 
another  place  from  what  they  would,  if  look’d  upon  horn  the  Sun ;  there  hap¬ 
pens  to  tne  Planets  a  fccond  Inequality,  not  that  there  is  really  any  iuch  thing 
in  their  notions-,  but  bccaufc  the  yearly  Motion  of  the  Earth  (ie jJ  the  Mo¬ 
tion  of  our  Eye  feems  to  be  in  them;  Wherefore  this  lecond  Inequality  is  pro¬ 
perly  call’d  the  Pantlltxk  of  the  Orb,  (underhand  it  of  the  Earth  s  yearly  Orb, ) 
bccaufc  it  folcly  depends  upon  the  moving  of  the  Eye,  from  the  Centre 
of  the  univerfe,  ( the  Sun  )  and  the  place  of  the  Planet  that  js  lecn  from  the 
Earth,  is  call’d  the  Geoccntrick  place-,  and  it  feems  to  be  an  uleful  dilhnaiun  be¬ 
tween  the  Line  of  the  true,  and  the  Line  of  the  apparent  Motion  •,  that  the  for¬ 
mer  is  drawn  from  the  Centre  of  the  Sun,  through  the  Centre  ot  the  1  Janet, 
but  that  the  latter  is  drawn  from  the  Centre  of  the  Earth,  through  the  Cen¬ 
tre  of  the  Planet  too  *  yet  that  each  of  them  is  continued  to  the  very  firma¬ 
ment.  The  Rcafon  of  the  name  may  be,  bccaufc  the  place  that  is  teen  from 
tlie  Sun  is  come  to,  by  the  true  and  proper  Motion  ot  the  1  Janet bur  that 
which  is  feen  from  the  Earth,  is  owing  to  no  other  than  an  apparent  teeming 
Motion.  But  now  before  the  Geoccntrick  place  of  the  P Janet  can  be  found, 
we  mull  fir/1  bring  its  Hclioccntrick  place  in  the  Orbit  to  the  Ecliptick,  which 
is  done  by  the  .help  of  a  Spherical  Triangle,  that  lies  between  the  Node  and  the 
Planet  in  the  Orbit,  and  the  Point,  which  the  Circle  of  Inclination,  drawn 
through  ;hc  Planet,  docs  fii.d  in  the  Ecliptick:  Lor  the  difference  between  tne 
H)poiau  iifi\  or  the  fubtended  fide  of  this  Triangle,  and  the  greater  Legor  lide, 
iY the  very  Reduction  to  the  Ecliptick-,  and  the  Idler  Leg  of  the  lame  Trian¬ 
gle  is  call’d  the  Inclination.  Then  the  diflancc  of  the  Planet  from  the  Sun  is  to 
be  abbridged,  which  is  done  by  the  help  of  a  certain  Plane  Rectangular  1  mangle, 
that  lies  between  the  Sun,  that  is  plac’d  in  the  Centre  of  the  Spheic,  and  tie 
Planet  in  its  Orbit,  and  the  Point,  which  a  Right  Line,  falling  perpendicularly  trom 
the  Planet  upon  the  Plane  of  the  Ecliptick,  does  at  length  reach  to :  Lot :t  ie 
greater  Leg  of  this  Triangle,  ( to  wit,  the  Line  that  is  drawn  in  tlie  I  Jane  ot 
Ecliptick,  from  the  Sun  to  the  very  Point,  which  it  finds  when  it  lalls  peipcn  1, 
culur, )  is  the  very  abbridged  diflancc  of  the  Planet.  ^ 


p  j  1  he  1  heory  of  the  (l  'i0cts. 

. .  •  iuTind^m  the  (Locentrick  PUc  oft-  Planer  we  ought  to  luve 

' i  h,-  t'pic  Place  of  the  Sun.  a.  T  he  Heho.  eumcK  Place  ot  the  Planet. 
'"pi1 .  r  (  ■  01  the  Earth  from  the  Sun.  4.  The  Abbridged  Dillanec  ot  the  Pla- 

v  1  ,“w  V  ;  C  a m .  1  i  lurnilliM  with  th.eie,  we  conceive  a  rectilinear  1  n- 

“JXtWnS  Of^fek,  between  the  Suo,\he  Earth and  the  IlcH.ee, 
f 1  T’itcc  of  the  Planet  In  the  Ecliptick.  .As  lor  lnllancc,  m  Figure  XXXVl.  let 
siii  tlie  Sin,  T  tlie  lentil,  E  the  wandrmg  Star  or  Planet.  Ami  let  .there  bem- 
M  bil  l i  The  true  Place  of  the  Sun  lecn  trom  the  Earth  in  the  Line  T  SV  m 
U,  L  Second  iv,  The  Hclioccntrick  Place  of  the  Planet  in  the  Ecliptick,  lecn 
■’l  \,.n  in  tlie  1  inc  S  L  H  in  12  v.  Tliirdlv,  1  lie  Dillance  ot  the  lutrli 

‘  i,V  Sun  s  T.  In  ins  let  it  be  3-5*1  J  5-  F<r.irthly,  Tlie  Abbridged  Wtaiee 
hV'S  lL  'trom  the  Sun  S  E,  ill  Log.  4.72821 .  ’Tis  now  propos’d  to  us,  trom  tliclc 
think  Riven  to  find  out  the  Geoccntrick  Place  of  the  Planet,  that  is  lecn  from  the 
bull  in  the  Line  T  LG.  *  ,,rom  thc  tn|c  P|acc  of  t|,c  Sun  5s  1 1- 
Take  away  thc  Hclioccntrick  Place  of  the  Planet  i  22 

There  remains  thc  Angle  to  the  Sun  V  S  H  ]. .  ^  T  . 
Now  therefore  in  thc  Triangle  S  T  E  there  being  given  thc  two  lulcs  S  T  and 

SF  with  thc  external  Angle  V  ill,  whiclnseqiia  to  tbe.Summ<  <  °t  the  un 

I  ’  m(,  c  TP  and  S  ET;  the  Angle  S  T  E  is  thence  louglit  for,  winch  is 

«)LI  the  Angle  to  thc  Earth,  lyin|5  between  the  Line  ot  the  true  Motion  ot  the 
Sun  T  S  V,  and  thc  Line  ot  the  Apparent  Motion  ot  the  I  lanet,  T  L  G. 

Ihe  working  of  it  is  thus  : 
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S  E  4.72821 
ST  3-95*55 


j.  Subtract. 


Prefix!  to  the  remainder  i,  there  is  made  10.735*5,  which  is  the  Artificial  Ta  - 
rent  w  35’,  whence  there  being  40^ ken  away,  there  remains  34“ ^5  •  The 
Anihfang.  of  which  is  5*8,850.  Then  thc  haltol  thc  Ang.V  S  H  55  00 

TheSunim', the  Root  being  deduced,  is  .1-51.99317  The  Tangent  of  tile  Arch  44  33 

Tlie  Summ  of  the  Arches  99  3  5t 
is  die  greater  unknown  Angle  S  T  E,  which  p  cal!  cl , Eadh.  ‘ Thox- 
fore  the  Apparent  Place  of  filter  is  on  this  tide  the  tun.  1  lace  ot  thc  .un 
Angle  S  T  E,  or  degrees  99°  3^.  r 

For  take  froimlie  true  place  ot  thc  Sun  5$  12  00 

the  Angle  to  the  Earth  * - 3  ^ 

And  there  remains  the  Geoccntrick  place  of  y  2  02  27. 


Laftlv,  to  find  the  Latitude  of  thc  Planet,  or  it’s  diflancc  from  the  Ecliptick,  as  it 

is  Icon  trom  the  Earth,  fay, 

As  the  Sine  of  the  Angle  to  thc  Sun 

is  to  the  Sign  of  the  Angle  to  the  Earth,  . 

So  is  the  Arch  of  Inclination  (computed  in  degrees  and  minutes) 
to  the  Arch  of  Latitude. 


And  having  been  hitherto  in  laying  down  and  explaining  the  tof  others, 

1  have  a  mind  to  fubiovn  one  of  my  own,  which  1  began  to  ft  amt  “b,S  W 
four  years  ago,  And  1  did  Come  time  ago  call  it  into  thc  toim  ot  a  little  UooKj 

which  i,  to  be  now  inlcrted, 


S  E  C  Tj 
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SECTION  HI. 

A  New  Agronomical  Hypothefis,  and  its  Agreement 
with  Obfervations. 


The  Contents  of  the  BOOK. 


The  Chapters  of  this  Book  are  three  ; 

The  Firft  lays  down  the  New  Hypothefis. 

The  Second  teaches  how  to  calculate  according  to  it. 
The  Third  compares  the  Calculations  with  the  Obler- 
vations. 


CHAP.  I. 

Laying  down  the  Hypothefis. 

I.  T  Suppofe  the  Motion  of  tlic  Earth  .limit  it’s  own  Axle  to  be  equable,  that  is, that 
I  the  Revolution  of  every  Mnfm  to  any  hxt  Star  is  always  jtcrlomul  iiuyia 
JL  Spaces  of  time,  let  the  hart h  be  in  what  Place  ot  its  Orbit  it  will.  Wind 
Suppolition,  though  it  be  not  new  i  yet  lincc  leveral  have  thought  othci  wife,  and 
yet  neverthelefs  the  Daily  Revolution,  together  with  the  Dillercncc  ol  the  True 
and  middle  yearly  Motion,  docs  conftitutc  one  Element  or  rinciplc  of  the  1  qii.ition 
ot  Time,  (for  The  Difference  of  l.ongitu.1.;,  ami  of  t  he  Right  Alccnlion  of  the  hart  s 
is  another  Thing •,  )  therefore  it  was  to  he  declar'd,  what  it  is,  that  1  jmlgd  w 

t0«2.C  I°ftlan  now  life  no  other  Proccflion  of  the  foywiotes,  than  what  Kepler  die!, 
vh.  u  "  for  every  vcar  •,  that  without  any  troublcfonie  Reduction  1  may  give  you, 
as  near  as  1  can,  the  Obfervations  deliver’d  bv  him  in  his  t  ommenrary  concerning 
the  Planet  M./ri,  which  arcaAc-ftcd  by  a  Procdhon  ol  the  /b,jms  as  great  as  us 
been  faid  •,  yet  I  am  not  at  the  lame  time  ignorant,  that  pofhbly  the  Motion  ot 
the  A\:iitin<)xes  may  be  fomethingotherwilc. 

3.  .Again,  let  us  fuppole  the  Aphtha  and  the  Nodes  of  the  l  lnncts  to  ha\e  pi  JT 
tually  the  lame  Place  under  the  Hxt  Stan,  or,  which  comes  to  the  lame,  not  to  DC 
mov’d  bv  any  other  Motion,  than  that  01  the  ProceUion  ot  the  /  . 

Scheme  4-  In  Scheme  XXXV11.  let  S  be  the  Mm,/  the  Superior  hats,  Ecmccft 
X  v  vyii.  th?  Ulliprick,  m  the  Point  of  the  divided  Sccl.on,  namely,  111  winch Ui 
XX  WL  flancc  o‘f  thc  Fcclljjhs  fis  aiI:  according  to  its  extreme  aiuj  middle  li^j 
And  let  thc  fame  he  alio  the  Centre  of  a  Circle  made  bv  the  Raw/ 
equal  to  c  a  or  c  p,  the  Semidiametre  ot  the  greateft  hllipnck.  l.ct  a  be  me  y-  » 
p  the  Parklw,  !/  fd  the  Middle  Anonulv,  a  5  d  the  eo  equate  Aiumiuy,  J  •!  >  tne 
J’roJih.ijktr.jh,  c  the  Planet,  s  <■  thc  Dillancc  of  the  Planet  Horn  the  Sun. 


5,  The 


777 


- ~  The  Theory  of  the  Ti  mers, 

part  III*  _ _ _ 


y.  The  Determination  01  the  Lines. 


|  In  the  Sun-  [  In  Mari. 

TZ of  m  >1 1  1 0000000  I  1  5«<5?oo 
sf\  ,44.177  1  ib35bco 
it  185,8  I  I7P611 
mf  |  M 1 S  1  10S3179 


CHAP-  11. 

Teaching  how  to  Calculate  according  to  the  Hypothefis 
now  laid  down. 


lax  of  the  Orb.  E  y  qc  w|iich  tlic  firft  does  prefent  you  with  the 

JcSsS  or  vi™  ir 

r.sN!ss^ 

finding  out  of  theeqimion  ot  tilt  C  ,  ■  of  thc  K«,/o  Iphim  Tables  Momma’s 
Tables°of  the  Indinadons^of  To  wit,  for  fliortctiiiiR  the  Diftancc,  and 

^p'tIic  Equationo'f'Time  confifts  of  t^].' phec  of  thc'sunT'^Atul  The 

mcr  part  ot  the  Table  that  is  to  be  gone  o  Amnrcnt  Time,  ( of  which  kind 

little  Particles  that  arc  taken  away  arc  addc  t «  ^  in  thc 

is  that  of  the  Obfervations,  )ot  fl\f,  ‘  But  thc  latter  part  offcqua- 

Table,  that  the  Time  may  hi  ft  ot  a  51  t  cmiall’d  you  have  computed  the 

tiou  may  be  then  found  out,  wbento  the  .  middle  Nlotions :  V'or  with  that 

Middle  Anomaly  ot  the  Sim  out  Eflintion  of  Time,  you  may  take  thc 

middle  Anomaly  out  ot  the  latter  Ta bh.o  u  ( as  [he  Titles 

Minutes  and  Seconds  h-  \  J  bc  ,)ail  thc  truly  Aftronomical  or 

ssyikXS,’  :>  «o,-  .1,.  wv«'  s™  ^ 

'l'WS.io,H.f...p;«,fr 

true  a  i  </,and  the  very  PtojM.f- > L  5  ^  f  m  and  m  d  being  given , 

The  htit  part  is  found  m  the  I  nang  c  R/  m ,  w no  t  1  J  f  .  y (1,c  Anomaly, 

they  ate  of  a  conftant  length  with  afd ,  the  exar  ul  For  the 

that  is  given  ^  whcrctorc  M  c/.M/*»tot  B  ^  •  tjlc  conftant  Logarith- 

Log.  m  d  being  1'ubtraTed  from  the  Log.  />  '  .  ‘  ^  ana  js  always  to  bc 

miral  Numbc?,  noted  in  the  firft  Lonrculu  by  tk  Lata  A  ,  an  ^  ^  7  bc 

added  to  thc  Sign  ot  the  iniddlc  Anoma  y  .  |.j»  .?t|ic  Qntrc  is  found  in  the 
tuadothcSigu  f,,,.  The  ura  pari to  ^^conftan,  Length 

Triangle  m  d  5,  whole  iuUs  m  d  amw«  .  \  c  '  m  (i  4.  m  s .  m  d  —  m  >  : : 

with  the  External  Angle  \m  J  *thc  Log.  «  d  +  w  s  being  fubtraffecl 

^aSnic*!  Number,  need 

Cj  u  k  r  r 
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"i’.j'Vh;-  firft  Ut trains  by  the  Letter  B,  and  is  always  to  be  added  to  the  Tangent 
'  t  m  /,  That  it  m.iv  be  made  the  1  ang.  1  X<C<C,  foe.  ... 

4,  Tlv  Parallax  of  the  Orb  requires  the  Diftancc  of  the  l.artli  and  ot  the  Planet 
from  the  Sun,  which  1  Hull  teach  you  to  Hud  two  ways  *  to  wit,  by  iding  the  firit 
V.-.W  the  Numbers  ot  the  Iccond  1  tiurculu*  *  but  the  latter  way  the  Numbers  of  the 
Tin':  i  The  Hi  It  wav  1  tile  mere  Anirici.il  Figures  •  For  to  half  of  the  Sign  of  the 
C  ( ir  'lenient  of  the  Angle  a  sd  1  always  add  the  Logarithmical  Number  of  the  Sc- 
u,:u; )  [uircidn?  noted  bv  the  letter  CJ.  I  enquire  for  the  Smnm  between  the  Signs, 
when  the  Angle  a  s  d  is  acute,  or  between  the  Tangents,  when  a  s  d  is  ohmic*  and 
l  double  the  Sign  of  the  Complement  that  anlwcrs  to  that  Sign  or  this  Tangent  * 
e.ud  wheti  doubled  1  take  it  from  the  Number  of  the  Second  Litcmdn^  that  is  noted 
I  v  the  1  efrcr  D,  it  a  s  d  be  acute-,  or  l  add  it,  if  it  beobttil'e,  (  borrowing  there,  and 
c  t'dinr  awav  here  the  doubled  Kav )  lb  there  comes  from  thence  the  Logarithm 
(«:  t!r  Diftancc  of  the  Planet  from  the  Sun.  In  the  latter  way  1  ule  paitly  natural 
Numbers,  and  partly  Artificial  As  to  the  Natural  ’tis  to  be  oblervM,  that  1  take 
me  Kav  =  i.  Now  to  the  Number  of  the  third  later  culm  noted  with  the  Letter  E, 
(  which  is  natural,)  1  takeaway  alio  the  natural  Sign  of  the  Complement  of  the 
Auric  a  s  <L  when  it  is  acute,  or  I  add  it,  when  that  is  obtulc  •  and  the  Logarithm 
oftnc  Remainder  or  Aggregate  1  always  iubtraft  from  the  Number  of  the  Third 
Latcrculu*  mark’d  by  the  Letter  I;*  and  wlut  remains  is  alio  the  Logarithm  of 
Diftancc  of  the  Planet  from  the  Sun,  to  wit:  ap  the  Sign  ot  Complement  of 

Hoot  f '  * 

^Thefeli  way  may^ be  us’d,  when  only  the  Artificial  Canon  of  Triangles  is  at 
hand :  The  later  requires  both  the  Natural  Canon  and  the  Logarithms  of  ablblute 
Numbers  And  it  is  fomething  more  calic,  than  the  former.  Moreover,  to  the 
middle  Anomaly  of  Mars  1  always  add  three  Signs.  IT,  that  there  may  be  the  Ar¬ 
gument  of  Latitude,  with  which  I  take  away  the  Inclination  to  ftiortcn  the  Diftancc 
that’s  already  found,  as  alfo  the  Reduftion  to  the  Hcliptick.  This  only  1  add,  That 
when  the  Planet  draws  nigh  to  it’s  Acronychial  Polition,  1  then  leek  the  Angle  to 
the  Earth  by  this  Analogy  : 

As  the  Diftancc  of  the  Planet  from  the  Earth 
is  to  the  Diftancc  of  the  fame  from  the  Sim, 

So  the  Angle  to  the  Sun  \ 

is  to  the  Angle  to  the  Earth,  ,  f1  c  ,.  . 

which  1  add  to,  or  iubtraft  from  ,c  of  the  true  place  of  the  Sun,  according  as  the 
Planet  is  on  this  tide  or  beyond  ,y .  Now  the  Diftancc  of  the  Planet  from  the  Larth 
in  it's  Acronychial  Polition,  or  thereabouts,  is  the  Difference  of  the  Diftanccs  of  the 
Planet  and  of  the  Larth  from  the  Sun,  or  much  thereabouts. 


In  the  Year  1580.  Novemb.  18.  h.  1 .  T 1 /,  M/n  was  obferv’il  by  Tycho  at  Vmiburf}>> 
to  be  near  his  Acronychial  Polition  in  II  6\  18,  35  •  The  Sun  being  in  f  o». 
There  the  firft  Equation  of  1  ime  is  7',  29"  fubtrafted.  1  torn  whence  we  have  the 
Time  firft  cquall’d  hor.  1.  2V  31",  to  which  I  takeout  of  the  Iccond  I  able  the 
Middle  Motions  of  the  Sun  and  of  his  Apogee  after  this  manner, 


Sun  from  the  /Fqumlfhl. 

Suns  Apogee.  j 

Si. 

De. 

Min 

See. 

Si. 

De. 

Min. 

See. 

15^0 

•y 

2  -• 

-55 

1 9 
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c* 
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19 
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to 
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Oil  tier  compK  at 

'  9 

20 

^8 

>5 

O'J 

C-> 

1  0 

44 

Day  18 

(  O 

17 

44 

41 

CO 

00 

CO 

°4 

Hour  1 

0  > 

1 0 

v<  2 

28 

ot 

OJ 

•  ■> 

Min.  2$ 

<  ... 

CO 

1.0 

57 

CO 

0  , 

00 

CO 

See.  31 

t'O 

<0 

l°. 

cl 

<-0 

CO 

10 
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1  Suit's  mean  Motion 

r  8 

c7 

2S 

4J 

03 

49 

5) 

1  .SWs  Apogee 

C  S 

55 

I  Sun's  mean  Anomaly  | 

1  05 

<  I 

Y’ 

Y 

_ _ 

_ . 

— r  ~  T k  Theory  of  the  Planets. 

pare  1  •  _  ___  _ _  _ _ - — - 

- TTb  Aimnnlvof  the  Sun  i\  .'/7,  46",  I  take  away  the  latter 

With  the  nuil  1  ,  ,  Ti*nv*  10"  bv  fubtr.iftion wherefore  the  Time  truly 
part  o'  the  lqnarum  <>  -a  ’  ponion  ^  Motion  of  the  Sun,  agreeing 
Aftronomn-'l  is  n. C  >  ^  ;  .  of  Time,  w<.  9"  bein'*  fubtrafted  from  the 
with  the  latter  j«i  j <  1  <  .  ilIthcing  fubt rafted  too  from 

public  Motion  of  the  ^  i?  Vv  r”  >  ,?8\  omitting  the  leffer  and 

die  middle  arc  above  an  hundred  parts  of  a  Degree  For  the 

more  mm  uc  1 .  me  ^  ,  licr  ,)V  now  and  then  one  or  two  hrft  minutes; 

nearer  the  Oblcrvatious,  than  the  moft  accurate  Calculation 

that  has  been  vet  found  .  niiddlc  Anomaly  that  is  n  . 

To  the  Artificial  Sign  <>.67 4  >  ,u _ L  151.78  (Suh. 

Add  always  A  8  H9'S  C 

ThcSum.isthcArt.Si.  ..7-7S-3S»«  <>r  the  Angle  f  md - —  fjf  “ 

There  remains  f  m  d  —-7“  -  \ .  -s 

Whole  hah  is }  Z  <C  <.  /  5-71  T 

of  which  the  Artificial  Tangent  is  1 0.  59395  (subc. 

Add  always  B - * - -  9  9^51  f 

The  Smnm  is  the  Tangent  1 0.57546,  to  which  anlw.  J  x«_75-^0 

There  remains  the  Angle  m  ilt  0^9 

a  £  is  the  Projlbaphsrtjis f  d  s  °-9)  iubt* 

or  57',  0",  St'bt.  5.  M.ai 

Therefore  now  from  the  middle  Motion  of  the  Sun  c8  07  76  3^  ^ 

take  the  Projlbtpkmp  _ C _ 

There  refts  the  true  place  of  the  Sun  —7  Tp  78 

Farther,  from  the  middle  Anomaly  given  a  fd  •  7 

take  always  the  J’njlhapbsrejis  f  d  s  _ _ 

there  remains  the  co-eguate  Anomaly  sd _ _  _ _ .  4^055 

Of  this  Sign  of  amiplemcnt  jhc  4. 1 1 807 


— 

C  <  7L71 


PA9 

0.95  Subt. 


Si. 

Veer. 

A  tin. 

Sec. 

08 

07 

2  6 

3*  „  ,  . 

00 

00 

57 

oO  Subf, 

08 

06 

27 

3o 

151 

.78 

0 

•95 

150 

T83 

The  Sumni  ( h|«»'c «9-993V* 
rt)  which  .ml vu is  tnt  oigu  r  4-99907 

the  width  (ti  id  being  obtulc  )  I  add  to  D,  JiZLL 

Tl-  imp  ( tlu-  thHtWca  Rav  being  call  away  )  *W9fi9 

\  v  ,  at  tluMime  ^ l58o-  ^  *3 

19',  V',’  let  tile  miiUle  Anomaly  ot  Mars  be  (ought. 


.*4.9933!? 


Mars  from  the  litjuin. 

Aphelion  of  Mitrs. 

1 

Si.  De.  Min.  See. 

Si.  De.  Min.  Sec. 

t<,6  -  1 
19  1 

Olhber  eomplcat 
Day  1 3 

>  Hour  1  ; 

Min.  19 

Sec.  41 

17  to  41  1? 

,1  -rt  42  45 

.5  09  '9  °7 

00  ‘>9  2*5  <0 

,,  o.»  «l  19 

|::  ;  :  ::: 

04  28  12  04 

00  t'o  1 6  (-9 

to  «•! 

00  f  <-•  °4 

v;  ;;;  p 

o  ,  to  <0  Of 

Mean  Motion  of  M>trs 
Aphclii «  of  AUrs 

Mean  Anomaly  of  Ma rt 

l  ( 1 1  24  S'  5° 

.j  2  4  28  5-> 

1  08  27  22 

1 4  28  28  59 
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Therefore  to  thc~middlc  Anomaly  8s,  of  it’s 

the  whole  Circle  3S  »•,  37',  9",  that  is,  9***  1 lcck  the  t',<,jlhatb*rcj,s. 

To  the  Artificial  Sign  009955  anfwering  the  middle  Anom.  given  gi.6z~S 
Add  always  A  0.85180  Oubt, 

The  Summ  is  the  Sign  Art...  8.8  Ji  3  J  of  the  Angle  film  4g7J  « 

There  r efts  fm  d  88.55 

whole  half  is  i  Z  <  <  44^7} 

whofc  Artificial  Tangent  is  9.9B80J  ( 

Add  always  B  0  ^99^5  /  iu"t. 

The  Summ  is  the  Artif.  Tan.  19.88858  to  which  anfwcr  }  X  «  377  3J 


There  remains  the  Angle  >/;  d  * 
a -j-  £  is  the  P roflbaphsrejis  f  <1  s 
Or  10%  36',  36",  A. 


<5.54  ^ 

10.61  Add 

Si.  TV.  Min. St. 

01  25  51  50 
00  10  36  36  A 


Now  therefore  to  the  middle  Motion  of  Mars  01  5* 1  5° 

Add  the  Projlhapb.trelis  00  iQ  V  l6  J 

The  Summ  is  the  place  of  the  Eccentricity  of  <J  in  the  Orbit,  02  06  18  26 


To  the  middle  Anomaly  of  Mars  given, 
Add  always 


Si.  Dt.  Min.  Se. 
08  27  22  51 
03  ii  oo  00 


There  is  made  the  Argument  of  Latitude  00092251 

to  which  anfwers  the  Inclination,  or  there  about*,  00  00  io  00 

that  is  0.30  to  be  kept  •,  and  the  Reduction  00  00  ot 0  1 7  Subt, 

Now  therefore  from  the  place  of  Eccent.  of  Mars  in  the  Orbit  02  06  2b  26 
take  away  the  Reduction  00  00  00  17  S 


take  away  the  Reduftion 

There  remains  the  place  of  Ecccnt.  of  Mars  in  the  Ecliptick 

But  farther,  from  the  middle  Anom.  given  a  fd 
take  always  the  troflhaph*refis  j  <1  s 

there  remains 

Of  this  Sign  of  Complement  the  half  is 
Add  always  C 

The  Summ  (  bccaufe  a  s  d  is  acute  )  is  the  Sign 


00  00  00  17  S 
02  c6  28  09 


he  Summ  (  became  as  a  is  acute  j  is  me  omn  j  yy 

to  which  anfwers  the  doubled  Sign  of  Complement  <  *9  9943 

rhich  1  fubt.  (a  sd being  acute)  from  D,  the  doubled  Ray  mcreas  d,  25.179^ 


There  remains  the  Diftancc  of  Mars  from  the  Sun 


5.18477  y 


The  fame  Diftancc  of  Mars  from  the  Sun  is  found  alio  the  latter  way,  Thus : 

m  1  A _ 1 ~  -  .1  Sll.OI 


To  the  Co- equate  Anomaly  a  sd 

anfwers  the  Natural  Sign  of  Complement 
to  be  fubtrafted  (  when  a  s  d  is  acute  )  from  E 

There  remains 
whole  Logarithm  is 
to  be  always  taken  from  F 

There  remains  the  Diftancc  of  Mars  from  the  Sun 

The  lame  that  was  above  at  y. 


82.01 

15900 

10.74610 

10.60710 
1.0255  9 
6.21037 
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Signof  Comptaient  h  099999 

which  b  W  Bitoncc  of  Mm  becomes  Ihortcn'd  5-'»47« 

j  Si.  De.  Min. S'. 

The  true  place  of  the  Sun  above  found  was  ^  %  $  £ 

The  Snick  place  of  Mies  m  the  Echptick  mas  MW 

The  Arch  that  Mm  is  dirtant  from  ,!>  ®,  or  the  Angle  to  ®  Is  c»  co  01  a} 

The  Diftance  of  Mr.  from  the  Sun  5.1847*,  an^red  by  the  abfohue  , 

A,fo  the  DMancc  of  the  Earth  from  the  Sun  4-99339,  angered  by  $  u  * 

the  abfolutc  _ _ _ 

The  Difference  is  the  Diftancc  of  the  Earth  from  Mm  54534 

As  therefore  the  Diftancc  of  the  Earth  from  Mm  5.^476 

A  to  the  Diftancc  of  the  Sun  from  Mm 

So  the  Angle  to  the  Sun  the  Logarithm  85  )  0.36717 

Whofc Man  from  on  Earth  feems  robe  d,ftant  from 

«p  of  the  Sun.  Det  Min,Sci 

.  c  02  06  29  32 

Therefore  from  cP  of  the  bun  05  00  03  53 

{ bccaufe  Mats  is  on  this  fide  the  <P  ©  )  take  - — ~ - 

There  remains  the  true  Place  of  Mm  computed,  “  %  $  % 

But  the  Place  of  Mm  obferved  was  - 

.  OO  OO  02  56-H 


Therefore  from  cP  of  the  Sun  . 

( bccaufe  Mars  is  on  this  fide  the  cP  ©  )  take 

There  remains  the  true  Place  of  Mm  computed, 
But  the  Place  of  Mm  obferved  was 


The  Difference  is 


chap.  in. 


Comparing  the  Calculation  with  Obfervations. 

A  Ccording  to  the  Method  laid  down 
A  fourteen  Acronychia  : 

'ofition,  the  Produft  of  which  Calculation  take 


Pour  t  (til 


Part  HI. 


Tl:e  Theory  of  the  Tlaitets. 


sfg&r*  ntl?  -II Ilf  m&f 

ini'?  sss**  F^p-pp.  p.F3-?F  pFip| 
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Book  IX. 


ClIRSUS  MATHEMAtlCUS 


The  Clofe. 


x  Priori  not  only  as  accurately  am,  u  '  7  7 

'7  and  mre  eafrly  dm  «  HypocMh  that  bat 

been  , /invented.  And  let  no  one  objeO,  that  m  Calctja- 

ZfneeleS  the  more  minute  Pontcler,  for  any  one  may 
tion  i  mg  ,  yet  the  Calculation  will 

'Zk'htnof’trLue  l  any  other  hut rather  the  very 
featiiL  if  Calculation  anil  ‘ 

fir  it  mil  never  run  out  to  the  four  firjl  Minutes. 


T  A  B  L  E  I. 


Degrees. 


TABLE,  if. 

shewn  the  middle  Motion  of  the  Sun  and.  Mars. 

_ _ _ _ r - —  .  .......  ,l,«  M-r'wli.n 


Shewn  the  middle  Motion  of  the  Min  - 

.  ~rx - * - -he  Sun  and  Mars ,  lor  the  Meridian  of  Orenburg)),  in  the  h 

The  Epoch*  of  the  middle  motions  °*  "'  tcai  Timc,  according  to  die  Julian  Account. _ 

1  lends  of  janmh  the  - r - ~ i 

r\\. . i  ^  .  I  Mire  from  the  I  Auhehon  of 


Sun  f rom  the 


!  Mars  from  the  1 
|  ./Equinox. 

1  Apljeliono/ 

|  Mars. 

- 

J  Sig.gr. min.lcc. 

*  Sig.gr. min.  fee. 

|  07  00  32  13 
02  18  53  37 
]  10  07  15  OI__ 

.04  28  12  04 
j  04  28  29  04 

1  04  28  4 6  04 

1 6  ' 

\l 

1 9 

i  o  . 

Months  com 
pitted. 


February  ' 
March 
April 
May 

June 

July  .  . 

Augutt 

September 

October 

November 

December 


n  19  21  09  !' 

o9  00  06  01  I  o 

11  19  5 1  44  1 

11  19  37  17  c 

1 1  29  23  l°  1 

00  00  08  01  c 

11  29  53  44  c 

11  19  3  9  27  ( 

11  19  10  ( 

00  60  10  0*  ( 

Sun /row  f^iEquin.  1 

Sig.  grad.  min.  fee. 

01  00  33  19  1 

f  01  18  09  13 

02  28  42  31 

03  28  1 6  41 

04  28  49  59 


|  Sig.  grad. 

min. 

fee. 

06 

11 

*7 

13 

00 

22 

34 

25 

07 

03 

5* 

38 

01 

15 

4^ 

17 

07 

2  6 

57 

19 

02 

c8 

14 

42 

08 

*9 

3* 

55 

03 

of 

20 

34 

09 

12 

37 

46 

03 

23 

54 

_ 59 

10 

05 

12 

11 

04 

17 

00 

50 

10 

28 

18 

05 

09. 

35 

1  6 

11 

I  . — 

20 

52 

28 

09  21 

10  n 


06  oa  41  °7  00  00  ‘i  5” 

00  1}  58  Ml 00  00  *4 

06  25  >5  3*  I  00  00  '5  ‘8 

o,  od  32  45  00  00  '6  °9 

07  18  11  24  loo  00  17  Qg 


[  03  \6  14  47 


_?9_4l_43i2 


»  i7 _ Li 


ProcefJionoftheJE  quin. 

Sig.  grad. 

miii. 

fee. 

00 

00 

00 

05 

00 

00 

00 

c9 

00 

00 

00 

00 

00 

00 

17 

00 

oO 

00 

21 

00 

00 

00 

25 

00 

00 

00 

30 

00 

00 

00 

34 

00 

00 

00 

38 

00 

00 

00 

43 

i  00 

00 

00 

47 

;  1  oo_ 

00  90 

*TI)e  Kefidtie  of  T  ABLE  II* 
Sharing  the  middle  Motions  of  the  Sun  and  Mars. 


0  ®from  4v]U.  < 

| _ _ 

Deg.  min.  fee.  I 

1  00  59  08  C 

2  ot  50  \6  C 

3  02  57  *5  < 

4  03  5<*  34  < 

2  04  **  l1  : 

<5  05  54  59  < 
7  cy5  53  58  < 
B  07  53  07  1 

9  08  52  15  1 

10  09  51  23  1 

11  10  50  32 
n  11  49  49 
13  12  48  49 
‘4  *3  47  57 

2  ii.4722 

16  15  46 13 
*7  ^  45  21 
iB  17  44  31 
19  18  43  39 
2  19  42 
11  20  41'  55 
w  21  41  03 

13  22  40  12. 1 

J4  23  39  20 

15  !ii!  *£ 

16  15  37  37 
27 1 2(5  Y>  45 

28  27  35  54 

29  28  35  02 
30 '29  34  10 


$  from  Kty  j? 

f5 

- 

Deg.min.fec. 


Hours  and  Minutes. 

^  — _ _  g*.  ©/rom  /Eq.  tffromA-X] 

f  ®from/E.  # from/ E.  |  _ _ 

^  Dcg.mi.fec.  Min. fee.  *  M* fe-  M‘  fc~ 


00  3  r  27  09 

01  ox  53  1 00 
01  34  20 | 00 
02  05  47 1  01 
02  37  14 1  01 


O  02  28  01 
O  04  56  02 
o  07  24  03 
o  09  51  05 
O  12  1 9  06 


03  08  40' 01  0  14  47  07 
03  40  07  01  o  17  15  09 

04  II  33  Of  o  19  43  10 

04  43  00  oi  o  22  II  II 

05  14  2 6  01  o  24  38  i3_ 

05  45  54  02  o  27  o 6  14 

o 6  17  20  02  o  29  34  15 

06  48  47  02  o  32  02  17 

67  20  13  02  o  34  30  10 

97  51  40  02  o  36  58  j9_ 

08  23  06  02  o  39  25  io 

08  54  33  02  0  41  53  12 

09  2 6  09  03  o  44  21  23 

09  57  27  °3  o  4 6  49  24 

10  28  53  03  o  49  17  20 

11  00  20  03  o  51  45  27 

11  31  47  03  o  54  13  28 

12  03  13  03  o  56  40  3° 

,  12  34  40  03  o  59  08  31 

,  13  06  07  04  1  01  3 6  3* 

r  13  37  34  04  1  04  04  34 

■  14  09  00  04  I  06  32  35 

1  14  40  27  04  1  09  00  3g 

1  15  11  53  °4  1  n  27,3» 

)  '15  43  20  °4 ' 1  13  55139 


19  31  1  *6  *3  0  4°  37 
37  32  1  18  51  o  41  55 
56  33  1  ai  19  0  43  *4 
14  34  1  23  47  0  44  33 
33  35  1  76  r4  o  45  5i 

52  36  1  28  42  o  47  xo 

10  37  1  31  10  o  48  28 
29  38  *  33  38  o  49  47 
47  39  1  o  5‘i 

06  40  1  38  34  o  52  24 

25  41  I  41  02  o  53  43 

43  42  1  43  29  0  55  01 
02  43  1  45  57  0  20 

20  44  1  48  25  o  57  39 

39  11  1  50  53  0  58  57 

*58  4 6  1  53  21  1  oo  16 

16  47  1  55  49  1  01  34 

35  48  1  58  16  1  02  53 

53  49  2  00  44  1  04  12 

12  50  2  03  12  1  05  30 

31  51  2  03  40  1  06  49 

49  52  2  08  08  1  08  07 

08  53  2  10  3<5  1  09  26 

27  54  2  13  03  1  10  45 

_i5  11  2JJ11  1  12  03 

04  5 6  2  17  59  1  13  22 

22  57  2  20  27  1  14  4° 

41  58  2  22  55  1  15  59 

00  59  2  25  23  «  17 

i8\6o  2  27  50  1  18  3»_ 


H  h  h  h  h  2 


LATER.* 


Cursus  Mathbmaticus.  Book  IX. 


LATERCUBUS  L 

For  the  finding  out  the  Equation  of  the  Centre. 


Of  the  Sun. 

Of  Mars* 

A 

8.11918.37 

8.85180.37 

B 

9.98150.51 

9.89964.78 

EATERCULUS  II. 

For  the  finding  the  Difiance  from  the  Sun  the  former  my. 


Of  the  Sun, 

O/Mars; 

C 

D 

4.11866.5  a 

4.99987.11 

4.484574s 

S’179*  •45 _ _ 

laterculus  iii. 

For  the  finding  the  Difiance  front  the  Sun  the  latter  my. 


Of  the  Sun. 

Of  Mars: 

E 

*  s8fea°i  ' 1 

|  iol74*L° 

F 

6.76574-09 _ 

|  6.21057.05 

He  Theory  of  the  Tlanets.  7%9 


'A  Talk  of  the  Inclination  of  Mit  s!  JTMe.f.K  teMm'fVUo,.  ,bc  »«** 


*”*  The  Inclination. 

— 

T be  Keduf&'m .  1 

Sign  0 

Sign  1 

Sign  2 

0 

Signify 

Sign  z 

j? 

0  . — - - - 

*5  Sign  6 

7 

SignS 

1 

Sign  ^ 

Sign  7 

Sign 8 

Deg.m.f. 

Dcg.m.f. 

Dcg.m.f. 

5 

M.fcc. 

MUtc. 

Mfcc. 

3 

O  03  00  00 

I  00  01  56 

1  00  03  5a 

3  00  05  47 

4  00  07  42 

00  55  15 

00  56  J4 
00  58  3* 
01  00  09 

01  01  4J 

01  37  42 
OI  3<5  39 

“oi  %  it 
01  39  20 

30 

2 

2 

O 

1 

2 

3 

4 

00  00 
00  01 
00  03 
00  05 
00  07 

00  47 
00  48 
00  48 
00  49 
00  49 

00  47 
00  4 6 
00  45 
00  44 
00  43 

30 

n 

28 

3 

5  00  09  38 

6  00  n  33 

1  00  l3  ao 

8  00  15  13 

9  00  17  i? 

01  03  21 

01  04  55 
01  0 6  28 
or  08  00 
01  09  31 

or  40  10 
or  40  58 
01  41  44 
01  42  28 
01  43  to 

25 

24 

23 

22 

21 

l 

l 

9 

00  09 
00  ir 
00  13 
00  15 
00  10 

00  49 
00  50 
00  50 
00  51 
00  51 

00  42 
00  41 

00  39 
00  38 
00  37 

*4 

13 

22 

21 

10  00  19  11 

11  00  21  0? 

11  00  22  58 

13  00  24  5* 

14  00  26  43 

01  n  01 
oi  12  3° 
01  13  57 
or  i5  *3 
01  1 6  47 

oi  43  5o 
01  44  28 
01  45  05 
or  45  40 
or  ifi  13 

20 

II 

2 

ro 

ri 

12 

*3 

14 

2 

2 

19 

20 

21 

22 

23 

24 

00  18 
00  20 
00  22 
00  24 
do  20 

00  52 
00  52 
00  52 
00  52 
oo  53 

00  3  6 
00  34 
00  33 
00  31 
od  30 

20 

11 

2 

1?  00  28  35 

16  00  30  26 

17  00  32  17 

18  00  34  07 

19  00  35  57 

01  18  ro 
01  19  31 
or  20  50  ] 
01  22  08 
or  23  *5 

or  46  44 
01  47  >3 
01  4740 
or  48  05 
01  48  28 

15 

,  *4 

.13 

12 

ii 

00  28 
00  30 
00  32 
00  33 
00  34 

00  55 
00  J3 
00  53 
00  5a 
00  ja 

- - - 

00  28 
00  26 
00  24 
00  22 

00  20 

h 

13 

1 12 

1 11 

20  00  37  46 
11  00  39  34 
n  00  41  22 
2J  00  43  09] 
H  00  44  55 

1  01  24  40 
01  25  54 
'  oi  47  06 
01  28  16 
oi  29  25 

01  48  40 
01  49  08 
01  4 9  25 
01  49  40 
01  49  53 

10 

7 

d 

00  36 
oo  37 
00  38 
00  39 
,  do  41 

00  42 
0043 
0044 
00  45 
00  40 

00  47 

Sig.l  I 

Sign  5 

OO  J! 

00  51 
,00  51 
00  50 
00  5  0 

00  49 
00  49 
00  49 
00  48 
00  48 

00  47 

Sig.lo 

.Sign  4 

00  18 
00  1 6 
00  15 
00  13 
00  11 

1 

10 

1 

j 

00  4 6  40 

16  [  00  48  2  f 

17  !  00  JO  09 
28  00  51  52 
19  00  53  34 

or  30  32 
01  31  37 
01  31  41 
01  33  43 
01  34  43 

;  01  50  04 
oi  50  13 
oi  50  20 
01  50  25 
01  5° 

5 

4 

3 

2 

j 

2 

2 

29 

00  09 
00  07 
00  05 
00  03 
00  01 

5 

4 

3 

2 

r 

30  00  55  15 

Sign  1 1 

01  35  4* 

Sign  10 

1  01  50  30 
j  Sign  9 

0 

3° 

|  00  00 
Sign  9 

J«*3. 

0 

Sign  5 

1  Sign  4 

1 

1  Sign  3 

— 

4u4 
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Cursus  Mathbmaticus. 


Book  IX, 


SECTION  IV. 

Sbrnm  bm  nil  Line,  and  Angle,  may  be  determin'd  from 
*  Obfervationr . 


problem.  I. 

To  find  the  Meridian  Line. 

I  Horizon,  and  firmly  hM,  let  B  ajcuU' ly  in  thc  Centre  a  piece  of  Wood 
X  Centre,  and  let  the  .  .**{£  ^  top  of  jc  a  Copper-plate,  through  the 

about  three  Fmgcr: s  h ng  >  R  ®r  tiic  suil  pafs  :  And  then  in  the  Fore-noon  is  to 
little  Hole  of  HXfi  the  Incidence  of  the  Sun's  Ray 

be  accurately  abferv  »  •  that  are  drawn,  as  the  Ray  can  come  to  >  and. in 
upon  as  many  of  the  tjlc  Return  of  the  Sun’s  Rays  to  the  fame  Cir- 

thc  After-noon  is  to  be  obicrv  ^  if  an  the  Arches  that  lie  between 

dicS  two  be  Geometrically  cut  in  two,  the  Line  that  cuts 

them  in  two  is  the  Meridian. 


PROBLEM,  ii. 

To  find  the  Elevation  of  the  Pole. 

TF  by  a  Quadrant  (that  is  Lme.enough,  jmd g 
1  prccifely  upon  the  Meridian  Lme>) ,  JL  '  y t|,c  Half  of  the  Difference  of 
Star,  that  is  near  to  the  Elevated  ( Pole  be  obla v  d ,  the  n air  ^  r  ^  (ox  Half  of 

&  Sum'm  of^c'AScli  lhews’thc  Elevation  of  the  Pole  which  is  fought  for. 


problem,  hi. 

To  find  the  Horizontal  Parallax  of  the  Sun. 

moment  hil Longitude  be  again  obfcrvVl  by  combing  n  to  the  fad  Stan, ^ 


(part  lV* 


X be  Theory  of  the  Planets. 


— rr^nTTriierc  arc  in  the  Reftangular  Angle  that  is  made  by  the  Vertical, 
the  EcEptick  -  X  k  an(i  tilc  circle  of  Latitude  that  paffes  through  Mars, 

Ancles  and  oik  Leg  ■,  whereby  will  be  made  known  the ■Hypumfi, which 
al  in  dtcTirallax  of  Altitude  to  fucli  an  Almucantarath,  whence  will  likewifc 
vnllbethclara  ,  pAral|ax  xhen  you  may  fay:  As  the  Diftance  of 

^‘m  from  the  Earth  is  to  the  diftance  of  Mars  from  the  fame-,  fo  is  the  Ho- 
l*e  ?r,l  Parallax  of  Mars  to  the  Horizontal  Parallax  of  the  Sun.  Now,  they 
rizontal  ..  j  is  tWm„  vcry  narrowly,  do  aftirm.  That  the  Parallax  of 

that  l,aYc  a  A'  ft  the  Earth, b  is  found  to  be  fo  verv  fmall,  that  it  fcarcc  amounts 
Hun,  whcn  ""  nivcf  coniinu  fully  to  i'.  Hence  therefore  I  consequently  infer, 
to  any  at  f  ’lj  :,0.,[ai  parafaax  of  Mars,  when  Acronychial,  which  is  when  He 
Th,lt'nt,r  [i,  ?rneara  d‘c  Earth  than  the  Sun  is, .do  not  come  to  ,  then 
iialmoft  four  a  x  which  is  almoft  four  times  farther  off,  will  lcarcc 

(Cttainly  the  Paralta  ofthOun^  ^  ^  thc  Horizontal  Parallax  of  the 

is  by' Modem  Aftr'onomcrs  concluded  not  to  be  above  15".  atthemoft. 

problem,  iv. 

•  To  find  the  Obliquity  of  the  Eclipic \ 

_r  . ,  n^v  nf  rhe  Summer  Solfticc  thc  Meridian  Altitude  of  the  Stln  be  taken  \ 
IF  on  the  th^true  Parallax,  as  if  it  had  been  feen  from  the 

r.n  reofTc  Hattln  And^f  from  this  Solftitiaf  Meridian i  Altitude,  and  which  is 
Centre 0  ,  p  n  he  taken  thc  Altitude  of  the  /Equator  ^  or  the  Complc- 

limittcdby  tbcParaUax,  bet; ^  Dcclinacion  </t|lc 

Mg  ?c  at' VrJu$'l] be"?"' T+i1' “^th^ctLc^'t’heiElcv^iSn  of  the 
°,oo  S  O  And  that  we  may  conclude  thc  Mrridian  Parallax  of _the  Am  from 
was  U'5 »  *  .  n  r»nlx  0f  rhrCc  Minutes  fupuos’d,  it  is  alio  ncccflary  to.  know 
die  Horizonta  .  ■  ■  -  j  famc,  which  was  compounded  of  the  Altitude  of 

3  l tl’and "the  gteLeft  ObHqmty  of  the  Ecliptfck,  which  hipping  for  a 
L'i  ^  1  Vt •  rr.  I,,.  -jtif  we  cathcr  tlic  Meridian  Altitude  to  be  57  •  37  * 
while  wuh  Him '  to  lVvcl»  believ’d  it  would  be,  if  it  was  feen  from  thc  Cedtre  of 
which  is  as  “S*1SagWBthe  Parallax,  V  l".  if  fo  be  thc  Ho- 
fhc  Eatth.  And  tot  Aim  8  Thu  paranax  therefore  t'.  %6\".  is  contain’d 
rizontal  Para  lax  be  Ij  3  Therefore  i'.  36;-".  being  fubtrafted, 

together  "f  ^Y^Edc  which  is  ^imd  by  lnftruments  to  be  J7"-  35(-  ajt"’ 
there  temams  tl  >  s  ^  truc  para]]lx  7j»,  that  arifes  trom  the  nip- 

And  thcn  1  .11  wc  gather  the  Solftitial  Meridian  Altitude,  iimi- 

pofed  Horizontal  Parallax^  •  wc  g  fromwhence  being  taken  the  Altitude 

rf&'Ss/^r  3^  “  Jrf?  tlcrc  remains  the  Obliquity  of  the  Ecliptick  z3». 

30(.  1*4 


problem.  V. 

To  ta\e  the  Longitude  of  the  Sun. 

A  T  Noon-day  let  thc  Altitude  of  the  Sun  be  taken,,  and  limited  by  the  tme 
A  Parallax  •,  tlicn  thc  Difference  of  the  limited  Altitude,  and  of  the  Eleva¬ 
tion  of  thc  Ayiwtor,  will  be  the  Declination  of  the  Sun.  Whenceby  t'efirftlnva- 
icd  Problem  of  the  Spherical  part  will  appear  the  Longitude  of,  the  inn,  tbai. 
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-T7 — i  .  fnr  pnr  farthcr  ’tis  toTTobferv’ck  if  the  Obfervation  be  nude  in  the 
is  lovight  for.  Bi  the  Refractions  arc  to  be  conhdcr’d:  And  lo  to  avoid 

W  imer -Months,  thattnen  tne  ^  ^  ^  thc  NooIwlay  Sun  Jm 

thefe^ .the -Summer _ •  j^barintIiof  Rcfraftionsi  and  if  bdidcs,  a  calm  and  clear 

feSfon  &°c£>fen  the  left  Inconvenience  will  be  to  be  fear’d.  Now  tliclc  things  may 
flafon  be  cnoien,  nrafl.,rccl  abgUt  thc  / Kmnnoxes ,  when  thc  Declination  is  very 

be  the  mote  cjitatnly  p  s0  thc  Mi/uinoxcs  themfclvcs  are  found,  theMe- 

rnuch  changed  m  bJj‘  fougjlt  for,  on  the  very  day  ot  the  Aic/itinoxy  or  on 

the1  next  to ?t-C  which  Meridian  Altitude,  if  when  limited  bv  the  true  Parallax,  it 
the  next  to  it,  .  r  tbc  jfmmr  \  'tis  an  Argument,  that  thc  tune  of  the  true 

^  C^Ua  fall  noon  the  very  Wm-day  that  the  obfervation  is  made-,  but  if  it 
fef^r  theater  the  Mgubiox will  almoff  fo  many  hours  go  before  thc  time  of  thc 
be  lets  or  Brc£c^,  r  ^  or  follow  it  as  many  Minutes,  as  there  arc  between 
tT, elated  Ahimd  oirVun  and  thc  ElcvatJ,  of  the  junior-,  tor  the  greater 
r  J  Ja  Aifirndr  arcues  the  Vernal  Mguinox  to  have  gone  before  the  making  of  thc 

at®  *"mn°x  wi"  fou°w- A,,dti,,;  icisAkiti,de<ic- 

notes  thc  contrary. 


problem  vi. 

V  '<£  __ 

%mfind  the  Apogee  and  Eccentricity  of  the  Suit. 

THE  three  true  Longitudes  of  the  Sun  are  to  be  found  out  by  the  foregoing  Pro- 
bldm  avoiding  the  too  great  nearnefs  of  thc  Solfttccs,  and  the  W tmer-Signs, 
r.  Then  in'hgiircXXXVlll.  let  thc  Orbit  of  the  Earth  be  at  c  e,  .the  Sun,  a  the 

vv^VIII  Other  Focus,  let  ate  be  the  true  places  of  the  Earth,  diametrically  oppos'd 
XXXVm“n«  ^fcJved  .  cs  0f  t|,c  Sun,  now  therefore  there  arc  given  true  diftan- 
ces  of  thefe  places,  to  wit,  the  Angles  as  b,  tsc,  a  sc-,  and  tlietc  arc  alio  gi¬ 
ven  the  middle  Motions  of  thc  Sun,  that  agree  with  the  Temporary  Inter¬ 
vals  of  thc  Obfervations  at,  be,  act  which  Intervals  are  known  by  marking 
the  moments  of  making  thc  obfervations,  and  they  have  the  lame  proportion 
to  thc  time  of  thc  whole  Revolution  of  the  Sun,  sR.  to  365  d.  5  h.  40  m.  Flint 
he  Angles  afb,b  fc,  afe,  have  to  thc  whole  Circumference.  Nor  does  it  figm- 
fic  any  thing,  ha  there  is  a  difference  among  the  Aftronomers  about  the  Seconds 
and  Thirds,  above  the  Hours  and  Minutes  or  the  Sun's  Revolution,  for  they,  arc 
here  almolt  of  no  conlidctation.  Now  the  Angles  at  5  and  f,  being  thus  given 
from  the  Centre  f,  at  thc  compafs  of  /  A,  equal  to  J  e,  thc  whole  Line  of  the 
Arles,  let  there  be  drawn  the  Circumference  A  B  C  G,  which  let  the  right 
Lines,  drawn  from  the  Focus  f  through  a  b  c,  cut  in  A  B  C ,  and  let  .  A,  <  B,  «C, 
be  ioyn'd,  the  Triangles  saA,  s  b\s  cC,  will  be  of  equal  Legs,  feeing  accor  • 
ding^to  tile  nature  of  an  Elliphs  code,  (1.  to /  A, )  is  equal  s a  +  af-,  wherctme 
taking  away  on  both  tides /a,  there  remains  s  a  -xa  A.  And  therefore  the  Angle 
.  fas,  (  which  is  external  to  the  Triangle  a  As,)  will  be  double  to  the  Angle  4  Br- 
tartly,  f  c  s  will  be  double  to  c  C  s.  And  now  take  the  Angle  a  >  b  from  a  f  b 
and  there  will  remain  the  Sumin  of  the  Angles  saf,  and  s  bfi  for  the  Angle  s  a  t 
is  the  difference  of  the  parts  afd,  and  usd,  and  the  other  Angle  1  b  f,  rsthc 
differtnee  of  thc  reft  of  thc  parts!*  fd,  and  bid.  Wherefore  when  the  whoe 
Anplcs  a  s  b ,  and  afb  arc  given,  thc  Sumin  of  the  differences  s  a  f  and  s  b  /,  will  be 
alfo  given,  the  fumm  of  whole  half  s  A  /?  and  s  B  /,  or  a  s  A,  and  b  s  B,  being 
added  m  thc  Angle  a  s  /»,  it  gives  the  Angle  A  i  B  •,  and  by  the  iainc  wav  may 
be  found  thc  Angles  B  1 C,  and  A  s  G.  Now  there  being  given  alter  this  n  a li¬ 
ner  thc  Angles  that  are  made  by  the  right  Lines  that  arc :  drawn  at  both  t«ffs 
to  A  B  C  let  A  5  be  drawn  out  to  G,  and  let  B  G  and  G  G  be  )o>nd.  1  ult  1 
thc  Triangle  s  BG  of  thc  given  Angles,  (farce  Bs  G  is  the  complement  ot  the 
given  Angle  As  B  to  160  degrees,  and  sG  Bis  thc  halt  of  the  given  Angle  ADV 
let  s  B  be  taken  and  fuppos’d  to  be  of  as  man;  parts  as  you  pleale,  luppolc  lopooo, 
s  G  will  be  found  by  trigonometry  in  the  fame  parts.  Again,  in  the  Iriange 
s  C  G  arc  given,  firff,  s  G  juft  now  found  •,  fecondly,  G  $  C  the  complement  of 
given  Angle  A  sCto  180  degrees  j  thirdly,  s  G  C  the  halt  ot  the  given^Ai^ 


The  Theory  of  the  <Planets. 

r7F7r\KrdM<:Tc  will  fo  be  found.  Farthcr,  in  the  Triangle  B  i  C  arc  given, 
HL it  which  was  firft  taken ,  fecondly,  iC,  juft  now  found ,  thirdly,  B  s  C,  from 
fitft,jB,wm  tilcrcforc  sBC  anJ  B  C  will  likcwilc  be  found.  Again,  in 
^fe^m.Tcrnial  Thangle  B  fC  r^caufe/B  atid  /  C  arc  Rays  of  thc  ram^Cir^le) 
the  '“l  i  e  Angles  1  for  B  /  C  is  known  from  what  goes  betore,  and  the  reft 
5d  P-'  f  f  B  togctlicr,  arc  its  complement  to  180  degrees,  and  the  fame  are  alfo 
B  n’to  one  ancSicr ,  and  there  is  alfo  given  the  lidcBd,  latchr  found :  to  that 
51.  11 1, r  found  out.  Laftly,  in  the  Triangle  fs  B  arc  given,  hrft,  s  B,  thatwas 

fin  firto  fall,  fecondly,  fk,  newly  found ,  thirdly,  the  Angle  f  B  s,  .CC, 
Staffed  from  fBC,  wherclorc  both  thc  unknown  Angles  may  be  found, 
^H'rlic  fide  fs,  thc  diftancc  of  the  iKiijes,  in  parts,  fuch  as  s  B  was  taken  to  be 
^  Whereby  may  be  found  the  Eccentricity  m  parts,  of  which  thciftid- 
‘iSkncc  of  the  Earth  from  the  Sim  is  fuppos'dtobe  toopon,  by  laying  ,/B 
die  diltane  /•  a|Ui  t|lc  fAmc  is  equal  lode,  the  Dianictteol  che  greater  Elhpfts,) 
“S/Xt  isalfo  newly  found ,  therefore  the  i  ofd  f,  or  the  mlddlcdilfance  ot  the 
Gi  from  the  Sun,  fupposd  to  be  tooooo  parts,  wtll  g.ve  the  }  of/.,  or  the 
rntkviu  like  parts.  Lad  of  all,  you  muft  tubtrafffBi,  that  is  gift  now  found, 
Eccentncity  1  .»  ,  a  jc  ^  s  $  from  the  given  Angle  d  s  B,  chat  there 

°ffl»hrcmam  the  Angle  d  f  b.  which  the  place  of  the  middle  obfervation  b, 
Sant  from  e  Aphelion  d.  Wherefore  thc  place  b,  being  given  by  obfervation, 
31  °f  the  Aphelion  of  the  Earth  d  is  alfo  given.  This  wav  of  finding  the 
rc' °|  Reentrieity  firft  propos'd  by  Hemm,  and  afterwards  applied  by  Mr. 

(‘k°“8h  yet  he  draws  thc  Circle  from.thc 
ta  which  I  have  chofe  rather  to  draw  from  the  upper  Faun,  that  there  might 
r.L  a  cater  Agreement  between  the  Lines  of  Scheme  XXXIV.  and  fo  the 
be  wearied  with  the  lcfs  variety  of  Conceptions  J  This  wav,  1 
L  Geometrically  cxcell  both  thofc  in  the  Hypthefis  of  Dr.  Ward  and  of 
r  ’  I*  Vdacs .  tinr  is  there  any  thing  cll'c  wanting  in  it,  but  that  thc  ttytiothefh 
told’ »£  more  with  theXvens.  Wherefore  that  W A  may  be  had  to 
Mklduh  Limitation,  a  repeated  operation  is  neceffary,  by  which  through  the 
ffat  of  dic  Apo^c  next  found,  and  through  the  Eccentricity,  may  be  found  the 
middle  true  Anomaly  at  three  Obfervations  given,  as  I  have  taught  in  the  XXII. 
Chapter  •  and  by  thofc  middle  true  Anomalies,  let  the  Angles  tof  be  corre&ed,  fap- 
voiidfb  bfc  afe  which  now  muff  be  the  differences  of  the  middle  true  Anoma- 
te  i  they  were  betore  of  the  middle  ones  only :  And  fo  following  the  forego- 
j  ing  Calculation  ffep  by  ffep  the  fame  way ,  you  may  find  thc  Aphelium  of  thc  Earth, 
ind  the  Eccentricity  very  cxaftly. 


PROBLEM  VII. 

To  find  the  Apogee  and  Eccentricity  of  the  Sun ,  by 
the  method  us'd  by  the  Ancient s. 

rlcy  were  wont  to  obferve  thc  time  of  both  Mminoxes,  thc  Vernal  and 
Autumnal,  and  alfo  of  the  Summer  Solfttcc  ,  then  they  computed  the  Intcr- 
vat  of  the  time  that  pais'd  between.  Now  H-mnhun  found  94  daIs  »!ld.V 
Vernal  dk/uinox  to  the  Solfticc,  from  the  Solfttcc  to  tire  Autumnal  Jkqmm  oa  days 
and  which  being  join'd,  do  make  187  day:  There  ore  tcemg  thust  founcl, 
that  tfic  Sun  tarries  two  days  longer  in  thc  Vernal  Quadrant,  or  SpnngQi  ancr  of 
the  Circle,  tlun  in  thc  Summer  Quarter ,  it  follows,  that  the  Apogee  ot  thc  Sun,- 
in  which  it  ftays  1  he  longcft, )  is  plac'd  in  the  Spring  Quadrant.  Centre  of 

In  Figure  XXXIX.  let  then  A  be  the  Earth,  trom  which,  as  Rom .the  Centre  of  Figllre 
the  Univerfe,  let  there  be  tleierib'd  the  Ecliptiek  r.  a"v'  ,„\  V? ’  XXXIX 

be  thc  Cardinal  Points ;  there  will  be,  plac'd  as  1  laid,  in  he  Vernal  Qyadrant, 
r  As,  both  thc  place  of  thc  Apogee  C,  and  the  Ccntie  of  the  Suns  Eccentnck  Bl 
wherefore  from  thc  Centre  B,  let  there  be  dclcnb’d  the  Ecccntrickol  thc  km  C  K  M 
N,  and  through  B,  to  r  and  s  1«. there  be  drawn  parallel  the  Lines  L 

Ann  p  m 
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TmTh B N,  dividing  bcgin'i'ng  rfrfto'thc  beginning  of  s,  94 

through  in  the  mean  ornery  n  muhi ll  M  ,  d  <  «  d  ,  t|,cSu.i  miles  through 
the  beginning  of  s,to  tltebc^nmnbot  -»  >  fa  Wi,crcfore  there  is  given 
the  Arch  of  the  Ecccntnck  Ey.  H  Z,  from  whence  being  taken,  thcScmi- 
thc  whole  Arch  D  K.  O,  0.  i  »4  •  '  o  o  R  d  M  o,  which  together  are  equal 

p1.4!?".  Lie  Sign  of  wh'ch  Arch  ^  B  j|7of  ^  ^  1?".  there  remains  £ 
from  the  Arch  DK.  of  930.o.  37  •  t.‘‘kc,  f)..a(irant  EH  being  taken,  there  rc- 
KoTntf.  J9».  8".  from  whence  again,  the  AG,  Now  therefore 

mains  H  Kof  59' '3  ':  w!'°  f  gjjj  therc’being  given  the  Legs  B  Gand  G  A,  the 

in  the  refUngufar  Triangle  A  BG,  the  h«g  tllc  Ray  of  the  Ecccntrick  B  C 

Eccentricity  A  B  may  be  lound  in  pa™, ^  B  A  =  B  A  L,  which  the  Line  of 
is  fupposrd  tobc  100000!  A.  fro?n  the  beginning  of  s,  *'&_*£• _}}_ 


or  aiiuiuu»6  ~  ,  ^  ™0w  m  tms  operauuu  \  n .  .* . 

of  HirnnhM  was  in  5  •  °‘  ?  ffi  "t  Certainty  of  things  affum'd  is  wanting ■ 

particularly  )  do  think,  ^  ^'^^"fenment,  becaufc  the  Decimation  of 
For  the  Solfticcs  can  farce  be  ftnind  by  »n  rnitr^  ,  by  fcnf  Yct  fince 

the  Sun  about  th“  V^;d‘\^ravc  obfcrv  d  the  Solftice,  and  have  made  known  the 
the  Antients  arc  both  faid  to  have  omc  not  aifeover'd  the  manner  of  ob- 

time,  they  found  it  to  haW)>  P.d \utthat  they  wcrcbothfurni(hcdwith,anddid 
Terving  it,  yet  it  cannot  be  d°ubtedj  /  por  ^  tJjCrc  is  ftill  a  way  of 

really  ufcfuch  means  as  they  could  TOfor  y  yVenddin,  where  he 

obfcrviiig  the  Solftices,  O^ndm  wrndfa “  .hj 11 St.  N.  at  mfiilh,  that 
fays,  he8found  intheyear  high  was  (6 

the  ’length  of  the  ^j^that  itw«  3,753  part,  and  on  the  ailfday, 

particles*,  again,  on  thcl0th  dJ»  ^  j  that  it  was  31759  part.  from,  whcntcc 
that  it  was  317P 

wemay  thus  infer*,  If  on  the  aotn  ana  ,  -  ,  ,£th  and  10th  days,  as  it  had 

fame,  it  would  have  alfo  ^^d^s  mh  ^  ^  ^lfticc  w?uld  have  happen’d  at 
again  increasdfrom  the  a  .n.  But  now  feeing  from  the  20th  to 

mid' night,  between  the  20th  ana  ant :  nay  ^  to  tylc  aid  it  incrcafcs 

the  nit  .h  dKmafa  !y?rnp““t‘he S,’otli  rodie  10th,  ’tis  certain,  the  Solfticehad 
lefs  than  it  had  dccreasd  from  the  iptl  ^  n>carct  t0  this>  than  to  the  fore- 

been  before  the  Noon-day  of  the  ,but^  ;n  thc  Fore-noon  s  And,  if 

going  Meridian  *,  and  fo  that  it  happen  a  rn  y  day  obferve  the 

fb^not  deceiv'd,  Mtota.  *  ‘wheneei am  apt  to  belfeve,  the  An- 

Soldice,  by  a  way  noi :  much  unlike  this,  w  fc  J  thc  0nmm  was  very 

rients  mignt  do  thc  fame*  lincc  tis  cvi  >  ,  Mdo  not  fay  Ptolomy>  who 

ancient:  And  that  the  Ancients  did  no ■  cr  that  were  before  him,)  in 

diddiftruft  himfelf  too  much,  b^i^4rct^c  "Ancient  lunar  Eclipfes,  that  were 
determining  the  Time  of  intervals  do  not  admit  of  any  other  Seat  of 

oblerv’d  at  Babylon,  do  evince, ^^whok  inte  v  nc,udcd  by  thc  foregomg  ways, 
the  Sun’s  Apogee,  than  that  which  w  y .  ;  other,  publiflt  to  the 

L  I  have  l“^aB«.dT0fi7thematt«eqreir  Hence  therefore  we  argue, 

KXSof our  times,  has  gone  forward* 
whole  Sign. 


Part  IV* 


The  Theory  of  thc  Tlanets. 


795 


PROBLEM  VIII. 

To  define  the  middle  Motion  of  the  Swi, 
and  tbe  Tropical  Tear. 

c-Hcre  is  need  of  two  Obfervations,  made  at  very  far  dillant  Intervals  of  time,  at 
T  which  the  Sun  was  in  the  point  of  the  :  And  feeing  from  what  goes 

*  wu  „ .  the  Eccentricity  and  thc  Apogee  of  thc  Sun  may  be  known  at  the  time 
hf  milting' both  the  Ancient  and  Modern  Obfervations  i  the  Mba pbs«p  pt  thc 
of  malcmfc,  dol  ,  timc  0f  the  Thminox,  cannot  lie  hid,  whereby  the  true 

&of  he  Sun  may  be  reduc’d  to  thc  middle  in  both  Obfervations.  Hicn  arc  to 
h  romm  ed  both  the  whole  Tra£l  of  Time  chat  comes  between  both  Obfervations, 
Se  whole  Revolutions,  with  thc  degrees  that  are  over  and  above  i  there  be 
mv  which  thc  Sun  has  finifhd  in  thc  mean  time.  Whence,  by  the  Rule  of  Pnv 
I  rnnions  you  may  infer :  If  in  fo  much  time  (  wx-  in  that  which  has  pad  between 
fii  obfctvations )  the  Sun  has  finilh’d  fo  many  Revolutions,  and  moreover  foma- 
nv  decrees  and  minutes  •,  in  how  much  tune  will  it  go  one  Circuit  by  its  middle 
fmm  M'imm  do  M;mox !  For  what  the  Pro  Juft  is,  is  the  Quantity  of  the 
'  •]  iu  Tmnical  Year  And  tianfpofing  the  Terms  ot  the  fame  Proportion,  you 

;  ‘  Revolutions,  and  Degrees,  and  Minutes,  have  been  pad  m  lo 

'i  S lee  Of  Time,  as  has  pad  between  thc  two  Oblervations »  How  many 
j  Degrees  and  Minutes  mud  be  allowed  tor  one  Day  or  one  Horn. 


problem  ix. 

To  obferve  the  vifiblc  Diametre  of  the  Sun  and  Moon. 

TF  to  a  Lath  that  is  well  plain’d  and  pretty  long,  be  perpendicularly  fixed  two  Plates, 
1  thc  one  to  thc  one  end,  and  the  other  to  thc  other*  and  the  one  have  a  little 
hole,  through  which  thc  Rays  of  thc  Sun’s  Diametre  may  pats :  into  a  dark  ■ Cham¬ 
ber,  fo  that  they  may  be  receiv'd  by  thc  oppohte  Plate  *  there  will  be  painted  m  this 
the  Image  of  thc  Sun.  whole  Diametre  is  to  be  taken  by  a  lharp  pair  ot  Compalfes, 
»id  to  be  mCafurcd  by  a  certain  accurate  Seale.  cicdii£ling  the  Particles,  which  the 
hok  takes  up  :  Then  by  tjic  fame  Seale  let  the  Diftance  ot  thc  Plates  be  meafur  d  ,  fo 
(hall  you  find  thc  Proportion,  that  thc  difiancc  of  the  Sun  Irom  the  Earth  has  to 
its  Diametre.  Whence  you  may  farther  thus  infer  ;  As  is  the  Diftance  of  the  Suit 
to  its  Semidiametre  *  fo  is  thc  Ray  to  the  Tangent  of  the  Apparent  Scmidiametrc, 
or  thc  half- Angle,  under  which  the  face  of  thc  Sun  is  feen.  The  Scmidiamctic  ot 
thc  Sun  being  this  way  found  out,  when  an  Ecliple  of  it  happens,  let  the  Images  ot 
both  thc  Luminaries  be  taken  by  a  Telefcone  m  a  dark  Chamber,  and  m  that  pate 
wherein  the  Margin  or  Edge  of  thc  Moon  docs  cut  the  Face  of  the  Sun,  let  there  uc 
taken  by  a  three- pointed  Computes  three  points,  here  one,  and  there  one  in  the 
Circumference  of  the  Moon  *  and  take  alio  three  points  in  the  (  ircumlcrence  ot 
the  Sun  :  Then  when  you  have  found  the  Centres  of  thefe  tliree  Point?,  you  may 
compare  thc  Diametre  of  both  Luminaries,  and  from  thc  Semidiametre  ol  thc  Sun 
before  known  yiay  alio  conclude  the  Apparent  Scmidiamcctc  of  the  Moon. 


I  i  i  i  i  7. 
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p  R  O  B  LEM 


To  find  the  Eccentricity  and  Apogee  of  the  Moon. 

■i.  y-ClrS  r  ,  £ Iutoc.X Now  the  laftof  thefe  will  be  known  by  Calculation 
|1C^i  "m  „f  th/sun^  which  is  then  diametrically  oppolitc  to  the  Moon.)  Then 
I)V  the  I  lace  of  t  Ti  > ,1,C  Bift  and  fccond,  as  alfo  between  the  fccond  and 
'P.'1*1 Z  eSmnttt^  to  Sy  Tables  the  Motion  both  of  the  middle  Anomaly, 
‘'’T'  f'. K’oSJo  tlwMomu  For  the  Motion  of  the  Apogee  being  dedufle^ 
•?"lioft  L  .„,r?dod„,  „f  the  Moon,  (which  is  known  from  chc  Places  which  it 

fl°trV'  Un  eve  rvFelmfe )  there  remains  the  Motion  ul  the  true  Anomaly  at  the  lame 
,, oAKsd  m every  Echpre.  themi ^  ,,,  prob.  v,_  tbcrc  „c  Rivcn 

I'lguitj.  Intel  vals.  A  vvyil  'the  Angles  at  /  from  the  Motion  of  the  Middle  Anoma- 
XXXV 11.  jxcra  fbc  Angles  «^sfrom  the  Motion  of'thc  true  Anomaly.  Wherefore  by  fol- 
lowing |  the  fame  way  of  calculating,  you  will  find  both  the  Eccentricity  and  the 
Apogee  of  the  Moon. 


PROBLEM  XI 

To  determine  the  Horizontal  Parallax  of  the  Moon. 

T  ET  the  time  be  accurately  obferv'd,  at  which  the  beginning  and  end  of  an 
J  -,  Hdipfeofthe  Sun  does  happen,  when  the  apparent  Latitude  of  the  Moon  is 
alio  final!  or  none  :  For  at  the  fame  time  the  Longitude  of  the  Sun,  found  by  Cal- 
a  la, ion  will  dilfcr  from  the  Apparent  Latitude  of  the  Moon,  as  much  as  the  Sein:- 
diametresof  both  Luminaries,  when  joyned  together,  do  both  make  Now  how 
to  find  out  thefe  Semidiametres  has  been  taught  Prob.  X.  therefore  the  Apparent 
Longitude  of  the  Moon  will  be  known,  and  the  true  Longitude  of  the  fame  may 
^computed  to  the  fame  Moment,  therefore  the  difference  of  the  true  Longitude 
and  the  Apparent  will  he  the  Parallax  of  the  Moon  s  Longitude  :  Whereby  may  be 
gathered  by  Prob.  111.  the  Parallax  of  Altitude,  hrlt  at  the  Almucantarath  given, 
,  and  then  tne  Horizontal  Parallax. 


PROBLEM  XII. 

To  find  the  vifible  Diametre  of  the  Earth  /  Shadow • 

Figure  TN  Fi>.  XL.  let  a  be  the  Sun,  b  chc  Earth,  c  the  Centre  of  the  Shadow,  thro’  which 
XL.  1  the  Mtxm  e  does  pafs,  the  Apex  or  Point  of  which  Shadow  ends  in  d  i  let :/ * 
be  the  vilible  Horizon,  which  both  Luminaries  do  touch  with  then  upper  Margin 
or  Edge.  Now  ’tis  certain,  that  right  Lines,  drawn  from  the  Centre  and  Surface 
of  the  Earth  b  and  *  to  the  fame  point  of  the  Sun  b,  will  intercept  the  Angle  g  bh 
equal  to  the  Horizontal  Parallax  of  the  Sun  •,  As  the  right  Lines  drawn  from  the 
fame  Points  b  and  g  to  one  and  the  fame  Point  of  the  Moon  j  do  contain  the  A% 
b  fp ,  equal  to  the  Horizontal  Parallax  of  the  Moon.  And  j  b  being  drawn  on  ? 
i  hb  the  external  Angle  of  the  Triangle/;  b  /'will  be  equal  to  theSumm  of  the  H  r i- 
■zdiit.il  Parallaxes  b  hg  and  b  fg.  From  that  Summ  the  re  hire  t  b  b  take  away  <  , 

i he  vilible  Semidiametre  of  the  Sun,  there  will  remain  i  b  j  c  bji  tne  app. 
Semuliametre  of  the  Larch's  Shadow.  PRO- 
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PROBLEM  XIII. 

To  fmd  out  the  Declination  and  Right  Afcenjion  of  the  fix'd 
Stars,  and  to  infer  from  thence  their  Longitude  and 
Latitude. 

}\  tude,  asisalfotlc  ‘  •  •  Tyc/jo  lor  this  purpofc  cholc  the  Planet 

SaBhasfointtli,ngn»re ^  a[io'n  from  the  Sun,  Sic  (hints  by  Day,  and  is 
Vt,M,  when  in  her  greatut  n  •  b  taken  the  Altitude  ot  the  Sun 

fee,  after  Sun-fet.  It  thcrcforc  on  t  Da>  d  A zimllth  Qf  fW;  there  F^l,rc 

byan  Azinwtha  Qgadran^  and  al  o  he  Aim  ^  ^  Triangle  P  Z  ©  Firfl,  XU 

will  iri  Figure  XL1.  pi ctentiy  dc  Ri  s  £  ®.  Secondly,  P  Z  the  Com- 

The  Complement  ot  the  ®  the  Complement  of  the  Dccli- 

plcmcntof  the  blcvation  ot  the :  l  < ole.  ^  Z  l>  ®  jsVound  the  Diftance  of 

nation  of  the  Sun,  greater  or  lets  than  a  Qiiadram,  £  p  ^  y  ^  ^  ^  p  z 
the  Sun  from  the  Meridian.  ga of  thc  observed  Altitude  of  Perm.  Thuj¬ 
as  before-  Secondly,  /  *  chjV?  ,,  .  Therefore  Z  P  2  is  found  the  Diftance 

h  P  Z  9  the  obferved  Azimuth  ot  teat*.  }  n"«on -  ^  Z  P  9  there 

ifcz1p’+l5^SSai z  r$[f 

■ 

Z  *  the  Complement  of  the  pbftrvc  Meridian.  Again,  in  the  Triangle 

Sun  be  known  at  the  Moment  of  die  hr  makc  u  t|ie  Right  Afeenfion 

Right  Atccnlions  of  thc  Sun 1  and  of  c‘  ’  ‘ncc  J JK  Right  Atcenlions  of  Venrn  and 

vation  will  be  to  be  cor  reded,  and  to  be  h  a  bx’d  Star  being  this  way  found, 

And  fo  the  Declination  and  Right  Akciih  inferr’dby  the  fccond  Con- 

mined. 
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PROBLEM  XIV. 

To  determine  the  proper  Motion  of  the  fix'd  Stan, 
and  the  Sidcrial  Tear. 

TH  E  more  famous  Aftrouomcrs  perceive,  that  the  Latitudes  of  the  fix'd  Stan  are 
not  ctoip'd.  Now  therefore  if  by  the  toregomg  Problem  the  Latitude  ol :  anjr 
fix'd  Star  be  found,  as  for  infiance  of  Sfka  Hrmu,  then  it  was  alfo  the  fame  in  Anci- 
em  T  mes-  now  T.mcbam  did  alfo  of  old  take  the  Decimation  of  the  fame  fix'd 
Star  The  Declination  therefore  of  Spies  Item,,.  and  the  Latitude  of  the  fame  bang 
our  1  Iiciuctu  I  |)C  fom)ci  by  the  fccond  converfe  Problem  of  the 

Iplimcil' p[rt  Sand  alfo  the  Longitude  of  the  fame  fix'd  Star  in  thefe  latter  years, 
may  be  found  by  the  foregoing  Problem  ••  rherefore  the  Ancient  Longitude  com- 
S  whh  the  Modern,  will  (hew  how  much  the  fix'd  Stars  have  in  the  mean  tune 
proceeded  by  their  proper  Motion  of  Longitude.  Whence  will  farther  appear  the 
yearly  Motion  of  the  fix'd  Stars »  and  moreover  that  Particle  of  Time,  winch  the 
Sun  fpcn  h  in  parting  that  little  fpace  of  the  yearly  Motion  of  the  fixd  Stars  after  it 
£  return'd  Ln  the  Point  of  the  _Ecl.pt, ck,  which  the  Star  was  in  the  year 
before  to  the  fame  point  again,  and  has  indeed  completed  the  Tropical  Yean 
hut  not  finding  the  fame  fix'tTitar  there,  yet  while  it  goes  on  to  it,  it  completes  the 
Sidcrial  Year,  which  muff  confcqucutly  exceed  the  Tropical  Year,  the  Pioportion 
of  time  now  fpoken  of. 

PROBLEM  XV. 

To  ta\e  the  Longitude  and  Latitude  of  the  Planets. 

TH  E  Diftancc  of  .a  Planet  is  to  be  taken  by  two  fix’d  Stars,  whofc  Longitude  and 
Latitude  is  known,  ln  Figure  X I.  HI.  Let  the  two  fix'd  btavs  be  A  and  B,  and 
the  Planet  <y,  EC  thc  ixlipticK,  and  its  l  oicsl  F.  i.  In  the  Triangle  F  AB  are 
i»ivcn  F  A  and  F  B,  the  Complements  of  the  given  Latitude  of  thehxd  ^Jars)  a,1(I 
^  F  B  the  difference  of  the  Longitude  >  and  there  arc  found  A  B  and  FAB,  z.  In 
the  Triangle  A  B  £  is  given  A  B,  juft  now  found  and  A  <?,  B  by  Obfervatton » 
and  then  there  is  found  j  A  B.  3-  in  the  Triangle  ,$  A  F  ate  S^f^  I  Aand  A  c?, 
Urfnre  ind  the  Ancle  «?  A  F,  which  is  co  be  made  uj)  of  the  Marks  <?  A  B  amt 
FABi  and  fo  there  is  found  F  <?,  the  Complement  ol  the  Latitude  of  the  Planet, 
and  A  F  <$  the  difference  of  the  Longitude  of  the  fix  d  Star  A,  and  of  c? .  Now  ti  e 
Longitude  of  the  fix’d  Star  A  is  fupposd  to  be  given,  and  therefore  the  Longitude 
of  will  be  given  alfo. 


P  R  O  B  LEM  XVI. 

To  find  the  Aphelion  or  Difiance  from  the  Sun,  and  the 
Eccentricity  of  the  Superior  Planets. 

WHen  the  Superior  Planets  am  in  OppoCuion  to  the  Sun  in  their  Acronychial 
Situation,  they  feetn  to  us,  who  look  upon  them  from  the  fc»«h, 
the  fame  Degree  ami  Minute  of  Long  tuilc,  that  they  would  item  to  be  in  from i  toe 
cnn  if  rgc  Eve  was  there  plac'd;  It  therctorc,  about  that  time  their  L  6 
be  daily  obfciYd,  and  the  true  place  of  the  Sun  be  computed  »t  the 
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SdonsoftP  and  figure 

J  Fccentricity  may  be  thereby  xno  which  will  be  the  Differences  of  the 

XXXVlll-  there  Will  be  given  '^^nE‘\^”’m„of  the  Obfetvations  =  And 

S$ac?oftheSimorohePanetat  themo  ^  whichlt 

ifo  the  Angles  at )  will  be  let  out  oy  whence  by  repeating over  again 

r&Xn  therTmc^  gather  both  chc  aud  thc^ccentncicy 

of'thc  upper  Pianec.  ^ _ 

problem  xvii. 

To  find  the  Aphelion  and  the  Eccentricity 
of  the  louver  Planets. 


fence,  feeing  this  diftancc  is  the  famc  or  «  fo  j5fE  the  three  Places  of  the 
to  thing.  Let  then  in  Fig.  XL1V.  S  be  we  o  d  ktbeOibitof  the  loWer  Planet 
Earth  in  its  Orbit,  at  its  greateft  tbe  Circle  P  K  L  M  A.  Let  the  Pla- 

btPGHl  A,  and  et  there  be  dra. wnabout  ttti H  ancj  j .  and  fothe  Right 
net  in  its  greateft  Elongation  from  th :  Su  ^h  to  thefe  points,  will  touch 

Lints  DG,  EH,  FI,  drawn  theperfeft  Circle  each  of  them  twice  4 

the  Elliptick  Circle  and  the  fame wd .at  the  Sun  S,will  fallnp- 

and the  xiftions  or  Points  of  their  ,  - ,,  ]wn  from  the  Sim  to  thele 

LM  t  . -_d  toher,  the  Lines ^  S  L^SM,  dr^a  ^  And  fo  thc  Td 


OH  K  L  M  •,  and  farther,  the  Lines  o  iy, >  Lj  p  M :  And  fo  the  Tri- 

Poiats,  will  be  pcrpcndicuUr  t  t  rc|angUiar  and  the  HyMenujes,  or  under 

angles  DKS,  E  L  S,  rMi*  Diftances  of  the  feaith  from  the  Sun,  and  confe- 
(ides  of  each  of  them  will .bet 1  at  D  E  F,  that  lie  between  the  right  Lines, 

oucntly  will  be  given  •,  and  the  A  B  and  {o  thc  poim  0f  Contaft* 

that  are  drawn  from  any  pjaos* ^thc J bart  ^  tnc^  ^  bcalfo  givcn.  Whence  will 
will  be  the  greateft  Elongations  the  >  Complements  of  thefe  Angles,  but 
fcc likew  (e  not  only  ^  s  1  FSM.  Now  thefe  Lines  being 


found,  let  mere  oc  - -  K  c  1  ^  r  c  m  k  S  M,  in  every  one  01  wn  tn 

that  joyn  their  ends :  together, ^  .  .  ’pcllcjiCufars, )  and  thc  Angle  that  is  bc- 
thcre  are  given  two  fides,  (  nam  y  P  P  h  A  jc  or  tjlc  Complement  of 
tween  them.  For  from  D  S  E  r  which  u ^n“^inRVthe  order  of  the  Signs ) 
the  Angle  to  the  four  right  \  K  and  E  S  L,  there  rc- 

if  from  that,  1  lay,  b?.^.kcn  E  ^sthc  difference  of  the  Places  of  thc  Earth 

mains  KSLin  the  middle.  Now  D>  t  is  enc  which  givcrlj  you  may  take 

in  thc  firft  and  fccond  Oblcrvation.  .  j  fccond  and  third  Obfervation* 

F  SExheditfcrciKC  of  chc  Placcsofthc  ^rtfi,  from  ES  L  wliich  is  given. 


and  there  will  remain  M  >  u  ‘ ,  tw<J  (ycs  with  the  Angle  oontajn  d 

there  being  given,  as  1  (aid,  m  every  Triangle  twounc  RM.  And  g.theTrian- 

fetel  have  two  fides  givens ^^and  LM^y  a  ® 

blinaunof  thhmtr0 tigKglc  h  the  AtchMLK,  and  the  perpendicular 
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-  ...  .  |"  f.ii  fromC  upon  M  K,  there  will  be  made  the  Angle  N  CM, the  half 

CN  being  let  fall  fro  the  Line  fvi  K  will  be  cut  m  two  in  N.  Therefore  there 
of  the  Arch  M  L  K,  in  the  rcftangular  Triangle  CN  M,  there  will 

being  now  given  MNandN  ^  .»  ^  Tr;  .  ^  mcntioned> 

be  found  CM  —  '-'  A,  .  t0„ct|Kr  w;th  c|ie  Angle  K  S  M  con- 

KSM,  (  whofendes  ^tShf?nSEl, S  KM  might allb be  found.  Wherefore  now  in 
rained  between  >1'hse5'g  Cth«e  beinf  given  S  K  and  S  K.  O  there  may  be 

the  reaangular  Triangle SOKbtnerCom  ^  (  — MN  )  take  l  O,  and  there 

found  both  the  Lc|S  “  N  [lke  q_n,  (  =  SO,  )  and  there  remains 

remains  O  n-AanmiWr  Trianalc  CQ$1  there  being  given  the  two  Lees 

CQ,  'y^r^°m(!rVniavCbe  aho  found'bom  SC/tl'e  Eccentricity  that  is  fought  for, 
C  9-??d  ?- a’  S  SO-  to  which  if  there  be  a<5ded  Q_S  M,  f  =  S  M  K,  found  be-’ 
and  alfothe  Angle  Q.^  t|,clT  w;u  be  made  up  of  them  C  S  M,  which  you 
fore  m  the  Triangle  KM^I^wi^ch  is  given,  that  thcrc  may  remain  F  S  A,  or 

IhfDiftance  of  thf  Apf«L  of  the  Planet  from  the  Place  of  the  Earth  when  in  P. 

PROBLEM  XVIII. 

To  find  the  Middle  Diflance  of  every  Planet 
from  the  Sun. 

THE  middle  Diflance  of  the  lower  Planets  Was  found  indeed  in  the  foregoing 
Pmhlrm  to  wit  The  Line  C  M  or  C  N  -,  but  now  the  middle  diflance  of  the 
uDDefraav  bc’alfo  foind,  if  their  Longitude  be  obferved  about  the  time  of  their 
SPP®*  fmmtbeSun  of  oo  Degrees :  For  returning  toFig.  XXXVl.  in  theTri- 

ElongationfrorntneSun  ot  go  ueg  g  T  s  thc  |;fference  of  the  true  Place  of 

a"8>c  S  Se  tAferved  Longitude  of  thc  Planet ;  alfo  E  S  T,  the  Difference  of 

the  ^true  PUceo“rch,  „3of  the  Heliocentrick  Place  of  the  Planet  Laftlv, 
ST  "he  Diflance  of  thc  Eatlh  from  thc  Sun :  Therefore  there  may  bofound  S  E  the 
Diflance  of  thc  Planet  from  thc  Sun,  agreeing  with  fuch  a  middle  Anomalv  of  the 
Uiitancc  or  i  ■  m  0f  whIch  thc  middle  Diftancc  of 

riSth  from  the  Sun  amounts  to  100000.  Then  fuppofing  for  a  while  thcmiddlc 
Defiance  of  thc  Planet  to  be  of  100000  parts,  it  according  to  the  fame  middle  Ano¬ 
maly  you  compute  its  diflance  from  the  Sun ,  you  may  then  ftate  the  Analogy  or 
Proportion  thus  :  As  the  diflance  of  the  P  anet,  faft  found,  is  to  the  diflance  that  was 
fnZffifl"  fois  i  ooocio  to  the  middle  diflance  of  the  fame  from  the  Sun,  in  parts, 
oTwhich  the  middle  diflance  of  the  Earth  comes  to  rooooo. 


PROBLEM  XIX. 

To  find  the  Nodes  and  greatefl  Inclination 
of  every  Planet. 

TWO  Obfervations  arc  to  be  pitch’d  upon,  in  which  thc  Latitude  of  the  Planet 
.inms  fa Ouarlrant  of  the  (Jrbit :  ForM that  you  may  not  be  Jgno 


nr  WO  Obfervations  arc  to  be  pitch’d  upon,  in  which  thc  Latitude  of  the  Plancc 
falls  upon  thc  fame  Quadrant  of  thc  Orbit :  For*  that  you  may  not  be  igno¬ 
rant  of  it,  there  is  from  the  Afccnding  Node  to  thc  Northern  Limit  the  hrlt  Qiia- 
drant,  in  which  the  Latitude  is  the  Northern  Afcendent ,  from  the  Northern  Li¬ 
mit  to  the  defeending  Node,  in  the  feepnd  Quadrant,  the  Latitude  u  the  Nor  hem 
Defctndent  *  from  thence  to  the  Southern  Limit  the  Latitude  is  the  Southern  iJc 
feendenti  laftly,  from  thc  Southern  Limit  to  thc  Alcending  No^,  thc.  Latitude 
is  thc  Southern  Afcendent;  Therefore  at  thc  time  of  both  Obfervations  theHciio- 
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frhr  Planet  is  cafic  to  be  found  by  Calculation  >  as  alfo  its  Long i- 
centrick  Place  of  the  1  lanct  is  Qbf  vation<  And  then  from  the  Latitude  to 
tnde  and  Latitude  that  is  found  y  0f  t)ic  Angle  to  the  Earth  is  to  the 

thc  Inclination  you  |uc.  !f  :  *1C  Tangent  of  thc  obferved  Latitude  to  the 

of  the  Angle  to  tut  oun ,  10  °  Diftanccs  of  a  Planet  from  thc 

Spent  of  Inclination.  Let  thefc  Inc  mat  ous  or^  uuun  XLV  ^ 

Eel  puck,  behed  iromthe  Sun, be  t R.  s  the  Orbit  of  the  Planet 

EC  rcptclcnts  the  Echpuckj  Wliole  Poles  arc  t ^r  ^  -  „  and  «  is  die 

plac'd  m  A,  '»  ‘  Now ' cis  certain,  that  in  the  Triangle  A  F  B  there  arc  given  A  F 
Afccnding  ,No'!cmnV;  *n^  ^f  c  inclinations,  as  alfo  thc  Angle  A  F 13  which  is 
and  H  •’> tl,c  |Th  «ntrick  Places  of  die  Planet ;  therefore  there  will  be  found 

the  iliflcrence  ot  the  1  Ichoccnmc  Triangle  a  A  D  which  is  rtftangular  at  D, 

f  A 13  -  Sl  A  D.  A  ml  i  norcovi .  A  cam*)t  bc  Hnk„0Wn,  which  is  the  diflance 

‘'I'uNodcmun  the  fiirnicOlelioccntrick  Place, not  thc  Angle  A  «  D,  the  meafurc 
of  the  greatefl  Inclination  lk  C. _ _ _ 

problem  XX. 

To  compare  the  Planets  with  refpett  to  their 
Bh\  or  Magnitude. 

what  Proport, o  nth :  Diftanccs o^tne  ^  much  th(.  Ap])arcnt  Uiamctrcs  of 
it  is  known  by  the  hell  (it  «  pThc  prop0ttions  therefore  being  compar’d 

them  arc  one  biggci  than  •  .i:(}-ncc  alKl  of  the  apparent  Magnitude,  the  true 

ri,h ^le’o,'  'heVhncts  U  w^ to .nilrer, and alfowith  refpeft. to 
K  '  ft  ,t  rbv  S.  AM  as  (ar  Saturn,  Hrft  the  Diamctre  of  h,s  Ring  feeing 

its  middle  diflance,  then  the  D, an  c  o,  a%(,  th?DiamCtrc  of  thc 

as  it  now  appears!  th-at  'S  nine  \b  .If  J  Seconds ;  therefore  that  will 
Sun,  m  us  middle  diflaucc,  is  tmrty  m  a  f  of  Saturn  to  thc 

be  really  the  Pr<*i«>'fo  J'^^slnda  Seconds  have  to  p  Minutes  ami  3?  Sc- 
ltoirmryit  the  Sun,  will  y  Aud  tile  Diamctre  of  Saturn  himfelf,  which 

“flid  above  is’ to  the  Diamctre  of  the  King  as  4  to  9,  that  is,  almoft  as  J  to  1 1 ,  will 

k  to  the  Dial inctr  c  of [°  Compar’d  with  thc  Diamctre  of  the 
But  now  how  gua i  ‘  Alhonomcrs  do  go  this  way  to  work  to  find 

Earth  anno  be  10  cc  a  n 1,  ddh  .n  A  b  Sun  to  a  certain  number  of 

SsSriSSs' £  SiKs  ftWy 

■lo  valtlv  diner  and  Ttfc  t^y  eXvoufto  fil'd  k  byEUip- 

fci  'hv  Dhiiom.^-s  Of  the  Moon,  it  might  be  cafily  (how,,  that  they  labour 

in  vain.  VVhcrctorc  .to  ul=  fe  uImA ‘concerning  he  bignefs  and  diflance  of  all 
winch  wc  niay determine,  piohably  at  ‘^^Zrcnt  Diamctrcs  of  the  Planets 
tin  1  lama  ,  with  rtg.i  j  by  t|ld-;  jcc  t|,c  Magnitude  of  every  of  them 

he  taken  In  the  1  tit  le  1m-  (  |  .  |(j  now  „avc  iU1  lnltanceof  Saturn  ,  )  and 

s!‘iS 

iuion  of  the  whole  Syflein :  So  when  the  Propottion  of  the  Diametres  of  Ea^th 

K  K  K  K  K 


”  Curs  ns  Matiif.maticus.__  . 

.md7)7tliTotl^^  ■ . :'i , */s .Ti l i'.' 'a'  rt ? C to 

moreover  evident,  lu,nv  u  -^ A,,P1,-cnt  Diametre  docs  mbioiul  •,  ilu-u  rite  Great- 
wit,  bv  the  Angle  which  )  I  n  v  )C  kntlWll  ,  and  ratlin  wnd,  that  the 
ncls  of  the  Idu'th,  corner  o  ;  'hj1' na  tVolll  tlic  ,,h  ol  ti  c  Danas,  may  be 
DilUncc  of  the Sim,  both  <■  ,  ,  |  '  xhis  wav  thcrclorei  think  good  logo, 

. . -  * . . 1  — * 

lour  Socou.li:  Audlcruigthi  ™  Seconds  ...  the  other  mm.hr’ 

-  V.  '  ^X' iuh* >V todfc  l4f  <*'«'>'  Angle,  which  ilu;  Dia- 
then  v  m i mitts  D  masWH  imagin’d  to  be  as  near  ns  as  the  Sun  is 

iuitn.es-  l  . .  ,  A  «* 

mote  than  i  to  5  2-  1  ti,P  niimetrc  of  I renus  by  the  Method  I  (hall  by  and 

I  alio  accurately  mcafur  d  the  Plainer  c  1  #  ‘  ‘  th  it  i:>  no  greater  than 

|,v  Explain  1  ami  l  loinul  tlut  whc|>  '  j  ;  j  I'aipee,  to  ihc  mi.I.lle  tli- 

,  :(,|ny  fo  e  Seconds.  Now  this  “  ^hercaboms :  Therefore  .if  fern 

S' d  ^  ilh;  he 'huh:  hf  die  Sender  1 

S'  s t1S*«  1“  Mi,«  - :...  w,  .1- 

is,  as  i  to  <4.  when  near  ell  the  Earth,  1  found  it  not  to  exceed 

’lUir  as  for.l.cD, amc.ro  oM IU>, as  1  mil  inSm,  M„,r,mi 

Seconds  i  though  not  by  to  - ;»•<.  i>roi>ortion  at  Muss  neareft  Approach 
i’eMs i  bccaufc  1  hat.  not  t  lcn  ‘  .c1n  1),|1  nice  oi  Mm  isu.thc  mi.I.lle  Dillance 
to  .he  Each :  herdorc  “Z  !or tfouMf  tllcDiamctr e  ot  Mm ...  the  1  )ian:..c 

of  the  Sun,  as  1 5  to  41 !  J ]c}*  }  U  t  ot-  ,  lo  I  (/,.  T  here  lore  this  way  A  Jars  is 
of  the  Sun,  is  gather  d  to  be  al  o  *  ^  i;j  imaa.  >\nt|  fo  it  is  manifeit,  that 

,1,'K|l|;  .|)V’C  twl|'C  AS.'ler  iciot'hei’t'thro'.H’hoi.t then,  all,  that  they,  that  arc  lar- 
in  the  l  lauets  that  O  der  i>  no  l  ■  .  pvcn  t|lc  Compals  o(  Jupiter  too 

t  hc(l  from  the  Sun  arc  alio  {pea  •  .  ^in.,  VV  hence  it  happens,  that  one 

is  found  to  be  j.r.atcrthan...«o  )>ro  t|,c  Earth  to  the  red  or 

cannot  lo  eleariy  make  an  l.iti  -mjbutcd  to  them,  according  to  their  order, 

the  Planets:  l  or  il  Eignels  was  n  *  ^  U1  Mt)rs  bigger  than  f*vw, 

li.ihat  c,,,,,,.,  m.,1  be  b.fBer  t  tan  /  almolt  certainly  Rather, that  the 

ami  the  than  flhuuy  .  '*,  ■ Vn  lni|  :  But  Imccthe  Contrary  is 

i  lie, ucl;.  ot  the  kart  t ,nul1’’ ,  ,  m  ^  ..car  what  is  to  be  followed.  Nevertheless  that 
kumd  in  Ionic,  it  titles  not  tijualy.  _  as  much  as  may  be,  it  Items 

tilt  Congiunyol  the  wlu.l ;  ;^y‘ ast?ic  Lart  h  is  for  place  in  the  mi.lll  between 
now  to  be  moll  Vli  n  Ma ' o  tt.de.  I  have  laid'  above,  that  the  Diametre 

aarsamWenio, ,  «  >  ■  ,  Vtlic  Sun,  and  the  Diametre  ot  tram  .to  be., 

Is  ’  /  •  i ;  niamrtre  of  the  Earth  to  be  between  rhclc  rwo,  it  mulfbe 

■I  hcrelorc  reek.»iiw  ih  rtttM,.  m  ^  ^  ^  cqua|  th  o.amc.tc 

<  >  •  ,oftl,c  M‘a  r  o  ,  tinuctrcoi  5,tinm  will  contain  liftccn  times  the  Diarne- 
of  Sunni  ;  therclou  the  Uni  nett  c  oi  5  w(ll  contain  the  fame 

«hio‘d^im!cca  nmd  "  Kccclibih  &  hldicrm 

deliver  d  by  others.  .  1  „  y  irtj1  An,l  thc  Sun  mull  ncceifarily  be  m.uh 

Ami  hence ;il!o  the  Space  between  w  U  t  a  u  t  .  h  in  ;  0l  t!»c 
g'C.itcr  than  all  (iippolc  it  •,  Por.t  the  ' its  middle  Di 

?)i.imetrc ol  ihc  Sun,  and  the  l)ume  u  o  t.  c  1 u  ;  -  l)f  ,ti  tobcV:>  M>‘ 
nance  ir  in  us,  (as  it  follows  it.m.ll,  befanlc  A)u nur  J'-  bc  --  .  of  the 

mites, and  5  Seconds,)  then  ll.lcPl‘'mctrc*^  ^  \ •* ci nr'die i oei! t^l  >* i ! i jincc  of  ,S.:f j- 
]  >ilt .nice  that  y  between  it  and  t  lie  Min.  J  -.v  ’  s,jn  therefore  when  ^ 

ihc 

Dumcties  j  and  when  it  is  very  fai  oil,  about  1  -,.  00, 
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pare  V. 


Ihe  Theory  of  the  Planets. 


*  ”  •  _ _ _ _ _ _ _ _ 

T^fefs  indeed,  that  thcle  things  arc  fo  far  grounded  upon  a  flippery  Foundation, 

•  1  s  n  ne  t  as  we  Lvc  taken  the  Magnitude  ot  the  Earth i  to  be  between  that  of  Mars 

£  upon  no  other  grounds  but  thofe  of  probability,  and  fo  we  may  have 

a?(ilv  etre'l  ftSnc  thoufands  of  Diametres  from  the  true  Eltimatc.  But  as  we  have 
nnW  defin'd  thofe  fpaces  to  bc  twice,  or  even  thrice,  greater  or  lefs  than  tea  Iy  they 
?,  vet  it  ought  to  bc  accounted  no  little  thing,  that  we  have  thus  far  taken  the 
mcafure  of  them,  fincc  there  is  no  other  way,  in  which  ten  nines  a  greater  Error  is 
« to  te  fear'd  ,  for  fo  1  am  clearly  of  Opinion :  But  as  for  the  reft  of  the  Calcu- 
““  bv  which  we  have  compar'd  the  Diametres  of  the  Planets  tothc  Diametre  of 
•he  Sun  there  is,  you  muft  know,  nothing  in  it  built  upon  comefUire,  but  it  pro- 
J  „  r,ch  tilings,  as  arc  grounded  upon  certain  Rcafons.  And  fo  thefe  appa- 
mt  D  ametres  of  tlfe  Planetsf  which  I  have  told  you,  have  been  bbfcrv  d  by  me, 
SL  ,h,,s  fuppos'd,  the  Diametre  of  the  Sun  cannot  but  bc  to  the  Diametre  of  the 
St  hat  furroumls  Kc««,  as  37  to  .  1  s  and  to  the  Diametre  of  Saturn  himfelf,  as 
„  0  s ;  to  the  Diametre  of  'Miter  as  1  .  to  a  ;  to  that  of  Mars,  as  166  to  I  s  to  that 
of  Sr,  as  s4  to  1.  As  for  Mercury  1  will  determine  nothing  about  him,  before  I 
hivccxattly  meafored  him  •,  which  1  have  not  hitherto  been  able  to  doc  fucccfsfully, 
both  becaiifcofthclittlencfs  of  his  Body,  and  alfo  becat.fe  he  is  for  the  moft  pare 
tad  near  the  Horizon,  where  the  Vapours  that  ar.fe  from  the  Earth  by  a  fort  of 
Si  ng  Refraction  will  not  fuller  the  Compals  ot  lus  Figure  to  be  prccifely  deter- 
Sd  But  it's  alfo  farther  mauifeft,  that  the  Diametre  of  the  Globe  of  Saturn  has 
Iodic  Diametre  of  Jufiter  the  Proportion  of  55  to  74  •,  and  that  it  does  contain  the 
Diametre  of  Mars  more  than  two  and  twenty  times,  and  is  to  the  Diametro of  Penm 
,  a  U  to  3.  Alfo  that  the  Diametre  of  Jufiter  is  more  than  thirty  times  the  Diametre 
1  0f  flisrs,  and  but  fifteen  times  mote  than  that  of  Venus ;  and  laftly  that  the  Diamc- 
Mars  is  about  fubduple  to  the  Diametre  of  Venm.  All  which  Proportions  will 
Sin  fixe  and  fettled,  let  tltc  Diftance  between  the  Sun 1  and  the  Earth  be  determm  d 
j  “be what  it  will,  if  fo  bc  the  apparent  Diametres  be  held  to  bc,  as  they  are  now 
1  deliver’d. 


section  v. 

Of  computing  the  Motions  of  the  Planets  by  Tables. 

THcre  arc  fcarce  any  Tables  give  us  a  truer  Calculation  of  the  Moon  and  of  the 
1  Eclipfa,  than  thofe  of  Tycho  Brahe ;  but  to  perfeft  it,  there  is  alfo  requir’d  the 
Motion  of  the  Sun:  And  therefore  1  give  you  out  of  Tyebo,  firft,  the  Solar  ■,  feond, 
K  “  third,  the  Lmu-Solar  Tables.  The  Motions  of  the  reft  of  the  Planets 
ire  bell  gather’ll  front  the  KiMthine  Tables,  which  Kepler compofd  chicHy  out  ol 
Tvefo's  observations  i  but  which  1  have  brought  into  a  more  commodtous  form  ap- 
plying  the  Divilion  of  the  Circle,  and  of  the  degrees,  to  Decimal  parts.  Yet  the  Fit- 
Uief  and  the  Caroline  Tables,  do  give  us  more  rightly  the  Motion  of  /Wercaryi  be- 
caufethe  Authors  of  them  were  help'd  by  thole  Obletvat.ons  wh.chAep/er  hadw.fl.  d 
for  ill  vain :  But  that  l  may  not  curtail,  or  blend  the  Labours  of  divers  perfons,  1 
fuppofe  it  better  to  refer  the  curious  Reader  “'>>e  Authors  now  mcntiond.  Yet 
herclet  him  take  an  Index  of  thofe  Tables,  which  1  thought  fit  to  fubjoin  to  this 
work. 

1,  Tycho's  Solar  Tables.’ 

J.  Tych6’j  Solar  Epoch.T,  accmling  to  the  Meridian  of  \lrcnbufgh. 

II.  A  Table  of  twenty  expanded  Tears, 

III.  A  Table  of  Months  in  a  common  Tear. 

IV.  A  Table  of  Days. 

V.  An  horary  Table  of  the  Sun, 


Kkkkk  i 


Cursus  Mathematics. 

Tychos  Lunar  Tables. 


Book  IX. 


V,.  U-  Epodu',  4* 

VII.  A  'table  of  twenty  expanded  lems. 

Viil.  A  Table  of  Months  in  a  common  lea>. 

IX  A  Table  of  Daxs. 

xftgaSSSS  fittSS*  <* 

3.  TjtWsLimx- Solar  Tables.- 

XIII.  Epochs,  or  Roots,  /or  <k o/EHc,l,,ul. 

XIV.  Table  of  twenty  expanded  Teats. 

XV.  A  Table  of  Months  in  a  common  I  eat. 

XVI.  The  Canon  of  the  Full  and  Slew  Mooih. 

XVII  A  Table  of  Lunar  Months. 

XVIII.  The  ReiluSm  of  the  Mom to J 0f,he  Moi 

XIX.  The  ProfthaphitrelsorityMrtfWH 

XX.  A  Table  of  the  Moons  Latitude.  1)V\  M,m  in  the  vertical  Circle. 

XXI.  A  TMe  of  the  P.int  //«« 0/  tbeSw,  mil  mm  in 
XXII  rl  Chit  of  the  Kefr.iBioin  of  the  Sim  0 

XXIII.  A  'Uje  of  the  ofpawu  Sem^‘-'"r\y  Moca  hi  the  tm  S)V?J'h  mi  W/  4  *i 

XXIV.  ^  Table  of  the  true  horary  Motion  oj 

l4we  and  after  the  Syxy-ves. 

4.  RiMplm's  Tabic,,  calculated  h,  decimal  pans  of  a  Circle  and  Degrees. 

*$j, month,,  Drf 

Hours  and  Scruples.  ,  •  j  ts  fra  circle  into  Decrees  and  decimd 

XXVII .  A  Table  of  the  Converfm  of  the  deem*  pans  j 

XXVlll  l  A  Table  of  the  Equation  of  the  Centre  of  the  Sun. 

XXIX  A  Table  of  the  middle  Motions  o)  Saturn. 

XXX ...  TM .!  "V  j MM “IM'M"  .1 1.  r1..  Mp«t- 

XXXVI.  A  TnWf  of  tfce  °f  ro  ^eEchpticl 

YYXV11  ATabe  of  the  Inclination  of  Mars,  0/ 

YY  XVI  l  A  Table  of  the  middle  Motions  0/ Venus. 

X  LIU.  A  rMe  of  the  Inchimm  of  Mercin  \ ,  at.  J 

XL1V.  ACaulome  of  the  mofl  eminent, Hu  a  w  ■  w/ M, 

XI  V  A  Table  of  Decimal  ions.  Mil  of  tbi  elnji  I 

XLV I.  A  Table  of  Kh’ht  AJcealiom-  .  ,  /re,„  Urcnburgb,  «<//-«• 

XLVIl  A  Catalogue  of  Eminent  Plav.^  Ib.n  »«£ 
fi/m/r  /Vom  tb?  /Equator. 

Now  follows  the  ufe  of  the  Tables,  (hewn  by  Precepts  and  Examp  «. 


problem  I. 

7’0  turn  ufual  Time  into  Agronomical. 

ufual  Time  may  be  fit  tobc  admitted  into  the  Tables,  it  Hands  In  need  of  a 

1  threefold  Corretbon.  n  cither  into  Biflfextile  or  Leap-year, 

,.  The  Current  Day  of '  uf  a  1 '  ™  ,'fc  lomc  othcr  time.  In  the  tormcr 
after Feintin'!  iscompleatly  a :a  cn  ,  ..  jet  nc  bc  ,akcn  from  the  given 

fc  if  the  Homs  given  be  n  j  the  ' =  ™h  Afternoon,  let  nothing  be  taken 
number  of  Daytt  J«t  it  tl I  our  *  n^lloI10IIlic,l  Day.  In  the  latter  «e 

away,  anti  you  ft  all \  i  jjjy« :  t  c  be  wkcn  from  the  number  of  the  Days 

if  the  Hours  be  in  the  1 ■  «JC"«  \  Afternoon,  let  one  be  taken  away  •,  and  you  (hall 
that  arc  given  but it !  ^'nomical  Day :  Now  the  Hours  in  the  Afternoon  rc- 
have  again  the  compleat  A ftro nomicai  J  thc  nUmbcr  of.  twelve  is  al- 

main  as  they  were  given,  but  to  thole  in  tig  rc  alfoaddcd  as  thcy  were  given, 

wavs  added,  and  the  Minutes  01  Seconds  ^  gt/jo’s  Tables  change  nothing  m 

there  will  appear  the  Aftronomical  Time  : ■  or  * ^  &alfothcTa- 

Ycars  or  Months,  but  as  bot  1  Wjjtf  are  compil’d  according  to  complex 

blcs  exhibit  no  other,  put  d  Period  ;  wherefore  when  a  Cut- 

Years  and  Months,  and  tho  c  too  >  Period,  or  from  the  Year  of  our 

rent  Year  is  proposd,  whether  it  be  oi&ju  .  Jld  t0  t\K  y  caret  our  Lord, 

Lord’s  Nativity,  fet thcrc ^^le^thcrcbefart^  added  thc  number  471 3,  that  it 
after  one  has  been  taken  away,  let  there  ue  ra  And  now  the  particulars 

may  be  brought  to  the  compleat  year  o  the ^  lf  Tycho's  Sol av  and  Lunar  Ta- 
Ihivc  faid  of  Days  and  Hours  let  thcm  be  takc  trom  ^  Tablcs  of  Tycho , 

bles,  and  alfo  Mw'** tancnd?you 

you  muft  caution  ly  obfeivc,  that  in  Y|  is,fouml1  but  at  all  other  time  , 

always  take  one  from  the  chc  Current  Day  ot  the  mid- 

that  you  takeaway  nothing;  mid  then  will uc  j  that  me  pois'd  after  mid- 

j|  jywy,  with  the  Hours  and  Minutes  of  the  lame  nay  tua  .  , 

iiiglm  \V  hcrcforc  if  you  examuic  any  t  hj.^b  <  t|]>/al.c 

mult  compute  thc  Hours  and  Mimitcs 1  ^  ‘ 0f  the  days,  that  the  com- 

inthe  i-orenoan,  ami  calling  ™  y  ,,  jf  t|,c  Hours  be  in  thc  Afternoon,  then 

*— "«■  -1 

ted  above.  ,  n.  i  ;iln.  f|tP  r,mf.  wav  that  1  taught  above  in  the  lit- 

7.  Again,  Time  is  to  be  cc\ua .  l  Method,  bv  the  help  of  a  twofold  Ta~ 

tic  Trcatilc  1  inferted  concci  i  J,  >  d  c  wit|1  this  Caution,  that  as  often  as 
blc,  which  is  there  given  i  but :  this  n  j  exhibited)  is  to  be  turn d  into 

the  Apparent  Time  ( which  is  wlut  is  commonly  exm  ^  ymhAWC  donc  all 

Aftronomical,  you  muft  thcy/ftromica?  Time  is  tobc  turn’d  into  Ap- 

the  rcll  •,  but  on  the  contra!  v,  .ri  jj  othcr  things :  And  you  muft  know 

**>  “ 7  M"' 
and  5^  Seconds.  i^-icrr.  he  reduc’d  to  the  Meridian  ot  the  Tables, 

a  i.  Farther,  thc  time  of  every  place  is  to  be  ro d  c  u  to  f  {  f  thc  Tables,  For 

by  the  help  of  xhc  Catalogue  ot  Places,  w  it  •  fubtr.i&  the  Minutes ex- 

thofc  places  which  arc  more  fcaftwarft  tha  givcn  ^  but  thofc  that 

prefs’d  in  thc  Catalogue  troni  the  Hou  s  a nd  M ^  agrees  with  thc 

are  more  Weft  ward  will  add  that  1 1 1  ^Jcl/Vs  Solar  and  Lunar  Tables, 

Meridian  of  Vrenburph.  And  this  »  ' ^Tablcs  of  Tycho,  feeing  they  were 

-nd  in  all  thc  Rudolphin^  but  Vrenburph  Welt  ward,  hour 


CuRSifs  Mathematicus. _ Bo°k  iX. 

- 7T - 7“L.„  will  hive  the  time  according  to  the  Meridian  of  Vrcnburgh . 

w  wh!d\' youmuftaferwards  add  or  fubtraft  the  minutes  found  for  any  other  place 
in  the  Cata?ogi7c,  juft  the  lame  way  that  I  Ihcw'd  before.  _ 

PROBLEM  U. 

To  compute  the  place  of  the  Sun  by  Tychos 
Solar  Tables. 

T  W  the  Year  1662.  in  the  Month  of  March,  lee  the  Apparent  Time  be  given  8  cur- 
TN  the  Year  1002.  forenoon,  and  29  minutes,  at  London  •>  at 

1  rent  or  common  days,  1 Hours  m ^  ^  ^  Thc  u(ual  time  given,  being 

ttiriVd  by^he^foregoing  Problem  into  Agronomical,  is  the  year  0(1662  6  complcac 
turn  a  by  tne  roregoi  s  minutes,  and  40  Seconds,  ror  feeing  the 

days  in  the  M™clV?.f .  Lcap-ycar  after  ^ February  is  ended,  and  the  hours  being  in 
time  given  does  fall  .  p  y  ,  mb 'r  0f  thc  days,  but  to  the  hours  (be- 

the  Forenoon  ;  I  akc twofuom  ^  fo  thcncc  come  fix  complete  days  in 

then  with  the  true  place  of  the 
Mmb,  tourtecn  >  ■'j  fifty  two  M  nutes  of  X,  1  take  (  out  of  the  above 

written  Tables^  Sft  .art  oV  the  Ration  of  Time,  Min.  a  Sec  43-  A.  and 

pare  of  the  Equation  of  >  s  fj  whence  being  caft  (  as  is  always  to  be  done) 

fe3!J?tl^l;  rre  remain  &n  a  Sec.  40  A.  Wherefore  thc  equali’d  time  for  the 
7  Mm.,  53  See.  thcr  ,  days  of  March,  14  hours,  29  Min.  40  See.  Laft- 

follows : 


The  Sun's 

Motion. 

Anom.  of  the  Sun.  j 

Si. 

de.  min. 

fee. 

Si. 

de.  min. 

fee. 

1601 

09 

20 

55 

12 

06 

15 

*5 

27 

Tab  I. 

6o 

00 

00 

27 

43 

11 

29 

42 

43 

11. 

■ 

1 1 

29 

45 

4* 

11 

29 

44 

55 

11 

Mart. 

01 

28 

59 

I! 

01 

28 

09 

04 

111. 

d.  61 

00 

05 

04 

50 

00 

05 

5i 

5S 

IV. 

h.  1 5 

60 

00 

3<> 

58 

00 

00 

3<5 

58 

V. 

m.  17  ! 

00 

00 

00 

42  1 

00 

00 

CO 

42 

V. 

f.  40 

« 

00 

00 

02 

00 

00 

oo 

02 

V. 

f 

E 

15 

50 

l9 

sr 

*9 

24 

4* 

j 

With  thc  col  left  cd  Anomaly  of  8  Signs,  19  Deg.  14  Min.  411  Sec.  I  take  out  ot 
Table  XI.  thc  ProJlhapb<erefis  of  the  Sun  2  Deg.  1  Min.  51  Sec.  A.  which ^ being 
added  (  as  the  Title  direfts )  to  the  middle  Motion,  which  is  1 1  Signs,  25  Deg. 
50  Min.  To  See.  it  makes  thc  {rue  Place  of  the  Sun  11  Signs,  27  Deg.  52  Min.  and 
10  Seconds. 


PRO; 


The  Theory  of  the  Timet;. 


PROBLEM  HE 
7^  cow  fate  tho  Longitude  of  tbe  Ivloon* 

M  rl,,  Yc.rof  our  Lord  15^.  on  the  eighteenth  of  AugnJI,  current  day,  feven 
’I  '  '  T„'d  twenty  live  Minutes  after  Mid  night,  thc  true  Place  of  the  Moon  was 


IN  the  Tear  01  inu  Lint  . 

hours  and  twenty  In  c ..  "YJ'Su.'.'.I. any  lix  1\'> ’tees  and  twenty  three  Minutes  in 

jy  TL'’"  Vivij” there  is  to  lie  found  at  thc  time  given  the  true  Place  of  the  Sun  by  the 
Odiiw.  1  >ur  V  tlL  vi  1  Allronomic.il  Time  that  is  luted  lor  that  is  thc  year 
t  nii^.1  and  eighteen  Minutes,  and  the  mid- 

i  (>ii  c  i  f  be  Sun  is  live  Signs,  live  Degrees,  luty  Minutes,  twenty  one  Seconds, 
die  Place  011  o  Decrees,  twenty  Minutes,  lour  Seconds!  to 

Now  the  Anon.  '  •  >  1  v  rt  ,  forty  Hvc  Minutes,  nine  Seconds  S. 

which  anlwc.s  thef  t  A  lb.  J  one  IJcyu,  »ouy  ^  ^  twclvc  Sc. 

WI'km01Tlicn  i'he  I  one  time  that' is  given  is  to  1  e  adapted  according  to  the  Lunar 

the  Year  tfiSy.  Mull,  l.xtcen  Days,  nine- 
tren  Hours,  twenty  two  Minutes,  and  thirty  feven  Second; :  with  winch  1  goto 
the  Lunar  Tables,  placing  tbe  Numbers  as  tollows ; 


four  Seconds  i  to 
s,  nine  Seconds  S. 


sv  the  auo  > m  .  ‘  y  5  Decree,  forty  Hvc  Minutes,  nine  Seconds  S. 

t^r^  mtifK^e  Sm  fe'Ci  Degrees,  Hvc  Minutes,  twelve  Sc 
'kra°  Then  1  he  fame  time  that  is  given  is  to  1  e  adapted  according  to  the  Lunar 
lice  titd  it  becomes  Alhouomital,  the  Year  tfiSy.  M4,  l.xtcen  Days,  nmc 
n  Hours,  twenty  two  Minutes,  .2nd  thirty  (even  Seconds :  with  which  1  go  to 


1 

1 

■  -  1 

Tab.  VI. 

1)01 

VII. 

80 

VII. 

VIII. 

Aug. 

IX. 

d.  16 

x.| 

l  h.  19 

X. 

1  m.  32 

X. 

|  ice.  37 

l Mg.  0 f  the'  Mvon 
from  1  he  Sun. 


Ihe  Anomaly  of  1 
thc  Moon. 

The  Motion  of  the 
Lat.  of  the  Moon. 

Sig. 

de.  min. 

fee.  j 

Si.  de.  min.  1 

[CC.  : 

10 

1 1 

59 

n  1 

0 

16 

47 

17  1 

05 

08 

48 

20 

9 

1 1 

35 

48 

06 

05 

22 

40 

6 

05 

30 

18 

08 

c9 

4* 

35 

9 

H 

37 

20  , 

06 

29 

02 

23 ! 

7 

01 

42 

1 1 

,  00 

10 

20 

35 

0 

10 

28 

25 

00 

00 

»7 

25 

,  0 

00 

J7 

38 

00 

00 

00 

20 

1  0 

00 

00 

20 

,  01 

i5 

37 

29 

1  9 

00 

57 

18 

n  c<j  39  04 
o  o.)  1 6  15 


With  the  Anomaly  of  thc  Moon,  1  Sig.  1 5  Deg.  out  of  Tab.  XI.  I  take  the  Pro- 
hi  ,  ,  |  S'..  "Alin.  50  See.  and  for  ',7  Min.  ay  Sec.  1  gather  the  proportional 
It  ’ Min  'I  See  to  be  added,  that  thcTr.JIbuftsrefi,  may  aolwer  the  whole  mo- 
.  Mm.  .>cy  or,  Min  16  See.  S  And  to  the  lame  Anomaly  does 

t  on  ot  the  Au.mulv,  3  Deg.  29  Mi,  10  ^cc.  o.  nuuiu  »»  l  r 

tlv'rc  infver  the  1:  tarnation  of  the  Moon  from  thc  Centre  of  thc  Lccen  Lick  0221., 
which  ;’ in  i  iy  XX Vll.  the  Line  E  r,  for  that  Figure  is  accomodated  to  tins  Cal, 

'"t'Ictio  the  Motion  of  thc  Sun  from  Aria  add  thc  Longitude  of  the  Moon  from 

s if,.  Dig.  Mill.  Si c. 

Thc  middle  Motion  of  the  Sun  °5  °S  5° 

The  Longitude  of  the  Moon  from  thc  Sun 

The  middle  Dillancc  of  thc  Moon  from  Ain  °3  °\  H  $ 

Tile Lpicyclical  }'roJh[hsri]is  00  °3  Z 

The  Dilhnet:  of  the  Moon  from  Ann  lirfl  cquall'd  £4  !^}Suht; 

The  true  Motion  of  thc  Sun  °J_  04  °5  1  “ 

The  alir.ofl  rruc  Diftancc  of  thc  Luminaries  sip  ^  7, 

The  lame  doubled  •<>  5«  „ 
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- ~ — ,•  1  U1  nfr  IiTLii  m  i  n  a  i  i  c  s  docs  anfwcr  the  Motion  our c  Centre 

To  this  double  dtfta  js  t|lc  circumference  A  L  L  in  the  hi* 

0,'kEt5f'»S  therefore  go  to  Tab.  XI!.  where  you 

gurc  mention  a.  vvitntn.i  n  1  ..  Eccentricity  *087,  which  is  die  Line 

(hall  find,  agreeing  With  7  Sign.,  7  k’  r  jc  l)rCiUcr  Bijjqtfle,  agreeing  with 
A  Hi  as  alio  the  varuug  ot  the  A  j  u»  abJvc  the  Semicircle 

29  Min.  36  See.  S.  1  he  LX  wliich  7//?.  23  Dee.  20  Mm.  hi  See.  is  cqu.il 

is  4 6  Deg.  58 -Mm-  11  ^  ,*s caird  die  Angle  ot  the  fccond  Equation,  for 


Middle  Anomaly  B  EC  . 

Take  away  the  lipicyclical  Projlbafk<ciefis  C  L 

There  refts  the  Anoni.  fir  ft  cquall’d  B  L 
Take  away  again  15  b  K 

There  refts  the  Anoni.  a  fccond  time  equall  d  R  L  e 


fig.  deg.  iin’i.  fir.. 

01  1  y  37  -9  , 

co  03  29  10  s. 


01  12  08  13 
00  23  29  oO 

co  18  38  07 


-  “•  * . “■ -  “  * 

I.hS.V^^e-  ,S-.|.SS'  riS 

they  are  all  of  the  ianic  »  .  thc^abfolutc  ProJIbathtrefis  of  the  Moon  4  deg.  40 
”  ffcc1  which "s  ’to  be  fubwafted  from  the  middle  Diflance  of  the  Moon  be- 
fore  found. 


The  middle  Diftanccofthe  Moon  from  Aries 
The  Abfoluto  Projlhapktrejis 

The  Remainder  will  be 


Sig.  deg,  mht.  fee. 
63  01  03  34  , 
00  04  40  13  S. 

02  26  23  21 


middle  modon" of  1 'ffifctog  e^M'd  hy  the  ftS'St  fAtrVd  the 
true  middle  Motion  of  Latitude  will  be  then  given. 


The  middle  motion  of  Latitude 
The  Abfolute  Proflbrafb 


Sig.  deg.  min.  feel 
09  00  57  18 
00  04  40  1 3  S. 


The  true  Motion  of  Latitude  08  26  17  05 

IssSS SSSSSSS^ 


PHO- 


The  Theory  of  the  flanets. 


PROBLEM  IV. 

fn  Compute  the  Time  of  the  middle  Syygy  by  the  Lmx- 
T  Sola  Tableland  the  middle  Motions  which  agree  mtb 
tlTtimc  viz.  The  Anomaly  of  the  Sun,  the  Anoma¬ 
ly  of  the’ Moon,  the  Motion  of  the  Moons  Latitude, 
and  the  Surfs  Motion  from  Aries. 


A  S  for  lnftancc,  let  the  tiring  fought  for  te  the  nmc  o  me  .  » miadic 

yCxV.  XVI.  and  plac'd  as  follow. 

1  *•«*■&•"*%**  u£L«£L. 

Jill!  00  00  CO  00.00  00  CO  00 00  OO  GO  00  00  =0  00  O0|  jj 

I  XVl 

I  L°il - -  ' 

Let  the  Epafls  that  arc  taken  ont  of  'h^Xni.^XlV^XV.^TaMcsbc^BathcrM^niW 

one  Smnm,  which  will  here  '  4? 1  ay  ’|  cV'.amm’or  Rule  of  hill  Moon  and  New  ; 
of  the  lipails  go  to  tlf  XVl,  w  lien  is  t  ,  thc  N„mbcr  of  days ,  that  is 

and  feeing  thc  hull  Moon .“dumber,  and  that  anfwcrs  to  the  Kill  Moon,  is 

next  of  all  greater  or  above  on  ,  ;  |  |  write  out,  together  with  the  middle 

found  to  be  45  <>•  7.  >'■  f  ™"c  Lviiion  and  die  lipaffs  before  gather'd  from  the 
Motions  that  arc  m  thc  lam  ,  n  tbc  mitUUc  Motions  into  one  :  eSo  thcic 

Time  writ  out,  l  take  away ,  ^  "  J.  ,7  ho.  a5  min.  5.4  lee.  and 

appears  thc  Time  of  the  m  c  1  ^0“  , ^  7  rf  dmc  is  6ll&.  I  +  deg. 

the  Anomaly  of  thc  Sun,  that  aDiccs 
ip  min.  40  lee.  tec. 

problem  v. 

Any  Tear  being  Propos'd,  to  find  out  the  Months  andDays 
in  Mneb  Eclipfes  of  the  Sun  or  Moon  may  happen. 

THc  Pull  Moon  may  be  lialips'd,  wtawn  cl“  48  Mmwes 

1  Motion  of  thc  Moon  s  La'"'^.,  ^™”  /Cm,  ,4  Deg  4«  Min  and  6  S.g, 

SSt  “  rii^:  iXt*- 
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the  middle  Syzvgy  the  Motionof  Latitude  is  between  ..  Si  g.  18  Deg. 

,o “a omV  20  Deg.  41  Min.  As  alio  between  5  Sig.  o  deg.  10  nun.  and 
^fiR1  ndcfr  >2  nun.  And  now  let  the  year  ptoS)os’d  be  .608, 1  would  know  wh,c 
l;  vs  and  Months  of  this  year  there  will  happen  any  Lchpies  :  For  Iincc  the  Ar- 
oiiinciit  of  the  Eclipfe  is  takcii  in  this  place  trom  the  middle  Syzvgy  ot  the  Lumi- 
nades  it  is  not  ncccflary,  that  therefore  we  muft  needs  conclude,  that  mere  wilier 
ai  iv  be  an  Eclipfe  of  the  Sun  or  Moon.  For  it  may  be,  that  the  Moon,  which  at 
he  time  of  the  middle  Syzygywas  within  the  Bounds  ot  hchpimg  may  at  the 
time  of  the  true  Syzvgy,  be  either  not  come  to  them,  or  may  be  gone  beyond  them 
11  11  nc  the  true  Syzygy  either  goes  before  or  tollows  the  middle  one.  And 
therefore  we  only  fay,  that  it  is  po(Tibic?  that  when  the  Moo*1  is  within  the  Bounds 
before  mentioned,  there  naav  be  an  Eclipfe  of  the  Sim  or  Moon-  But  whether  it  be. 
to  be  certainly  expefted,  is  to  be  learnt  from  the  Time  of  the  true  Full  Moon  ut 
a  Lunar  Ecliple,  or  from  the  time  of  the  Apparent  Conjunaioii i  in  a .Solar. one. 
La  s  therefore Wll  of  all  enquire,  what  days  ot  the  year  mention  d  a  Lunar  Lcliplc 
mav  be  fufuctled  to  fall  Wherefore  by  the  Method  deliver  d  in  tlie  Foregoing 
roblai  let  the  time  of  the  midtile  Full  Moon  be  (ought  for.  that  happens  in  the 
Month  of ^ >“gether  with  the  middle  Motion  of  Latitude  that  agrees 

with  it. 


„  rt  I  Motion  of  the  Moon's 
‘The  Epaef.  1  Latitude’. 


D. 

ho. 

min* 

lee. 

Sig. 

deg. 

min. 

fee. 

1601  06 

20 

1 1 

45 

00 

01 

53 

27 

60  03 

07 

1 3 

c7 

02 

>7 

31 

5° 

7  1 6 

c8 

5* 

30 

03 

27 

39 

55 

-  —  — 

- - 

1668  2 6 

12 

1 6 

22 

:  45 

07 

c6 

°5  j 

07 

16 

00 

21 

January  ]  18 

Ts 

49 

43  1 

1  02 

03 

05 

33 

The  firft  middle  Full  Moon  of  the  laid  Year,  is  found  to  be  J an.  r8  d.  18  h.  40 
min.  42  fee.  and  the  Moon’s  Motion  of  Latitude  1  fig.  3  deg-  5, mm.  U  fee.  which 
is  evidently  out  of  the  Bounds  of  Eel ipfing-,  whence  ’us  plain,  that  no  Lunar  Eclipfe 
is  to  be  expected  that  Month.  And  feeing  the  Bounds  of  Eclipfing  next  tollowing, 
which  arc  above  laid  down,  are  thcfc,  5  fig.  14 deg.  48  min.  which  is  that 
on  this  fide-,  and  the  farther,  that  is  beyond,  61ig.  15  degr.  12 .  min.  Therefore 
it  is  no  difficult  Thing  to  gather  from  hence,  how  much  the  middle  Motion  ot  La-, 
titude  above  is  diftant  from  each  of  thcfc  Bouuds. 

Sig.  deg.  min.  ]  Si.  de.  mi. 
From  each  of  the  faid  bounds  05  14  48;ando6i5i2 

Take  the  Motion  of  Latitude  before  found  02  03  06  \  020300 

There  reffs  the  did.  of  $  from  the  Bounds  of  Eclipfing  03  11  42  I  and  04  12  c6 

With  both  thcfc  Diftance*  go  to  Table  the  XVII.  which  is  of  Lunar  Months, 
fccking  there  under  the  Title  of  Motion  of  Latitude  the  Number  which  is  between 
the  3  lip.  1 1.  degr.  42  min.  that  were  juft  now  found :  And  you  fhall  find  4  hg.  2  deg. 
4  min  56  ice.  the  number,  that  anfwcrs  the  four  Lunar  Months,  and  fo  the  lime 
that  agrees  with  fo  many  Months.  1 18  </.  2  h.  5 6.  m.  1 3.  Sec.  Therefore  to  the  time 
of  the  hr  ft  Full  moon,  that  was  found,  add  the  time  of  four  Months,  and  to  tnc 
Motion  of  Latitude  of  that  time  reckon  die  Motion  of  Latitude  of  thcfc  4  Months. 


Jam 


Tk  Theory  of  the  Planets. 

D.  ho.  min.  fee.  Sig.  deg.  min.  fee. 

Jan.  18  18  49  43  02  03  05  33 

1 18  02  5  6  13  04  02  40  J 6 

136  21  45  5 6  06  05  46  29 

Where  appears  the  Current  Day  from  the  beginning  of  the  Year,  ^  156  J. 
.r' 'U  fie.  And  the  Motion  of  Latitude,  that  anfwers  the  fa  id  time,  w<, 
?,  ’■  VdcR.'  46  min.  19  fee.  Which  feeing  it  is  between  the  Bounds  of  Echpimg  be- 
.  S'  we  uathcr  thence  that  it  is  pofliblc  an  Lcltpfc  of  the  Moon  may  happen 
wA:’  WAiidifyoii  enquire  farther,  what  day  and  of  wh  at  Month,  that  day 
“tochiiiR  in  the  little  Talle  which  is  added,  and  that  in  the  little  Columc  of 
«ar  (bccanfc  the  year  1668  is  fue  l)  the  number  of  days  that  is  the  next  num- 
L  E-ft  than  that  which  was  before  made  up  by  Addition  •,  which  is  here  (mind  to 
u„,  This  therefore  if  you  take  from  136  days,  there  remains  the  Current  day 
w  "  The  I  c  d  11  h.  min.  s6.  fee.  upon  which  we-fuipeft  an  Lclipfe  of 
°h  ^Moon-may  happen.  Butnow  whether  it  will  certainly  be  or  no,  and  whether 
‘•^iUMwarmour  Horizon,  will  be  then  mamfeft,  when  we  have  found  out  the 
time  of  the  true  Full  Moon  by  the  following  Problem. 


Months  com¬ 
plete. 

Days  code  Sled  into 

Aezr  |  ***'*• 

January 

February 

March 

April 

May 

June 

31 

59 

90 

120' 

,  !L 

V 

60 

91 

121 

■Jg, 

July 

212 

213 

Auguft 

243 

144 

September 

173 

274 

October 

304 

305 

■  November 

334 

335 

|  December 

365 

But  if  you  farther  delirc  to  know  the  time  of  the  other  Eclipfe  of  the  Moon,  that 
will  be  feen  the  lame  year,  (if  the  true  Motions  will  allow  of  it,)  you  muft  add  to 
ESCw  gather'd^  the  time  of  5  or  6  Lunar  Months  and  to .the :  Motmn  o 
Latitude,  the  Motion  that  anfwers  fo  many  Month it  fo  that  the  Motion  that  is 
made  up  of  both,  may  at  length  be  within  the  Bounds  of  Echpimg. 

(Moons  Mot.  of  Lat. 

Sig.  deg.  min.  fee. 

1  lie  time  ot  tnc  nru  u..P  u.  -  ~  °5  *6  29 

The  time  of  6  Months  !>  177  04  24  19 , 06  04  01  a) 

31402  10  15  1 00  09  47  52 

There  then  appears  the  Current  day  from  the  beginning  of  the  year,  3  »4  ‘j- 
ill.  to  m.  1 1  fee  which  dav.  according  to  the  little  Table  fore-going,  tails  in  wit  > 
the  pri>  of  thumb.  Current  I  i10.10.1ntn.  15  Ice.  And  the  Moons  Motion  ot  L 
Hide,  m  o  tig.  9  deg.  47.  min.  51  fee.  is  within  the  bounds  of  Echpimg  i  wherefore 
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Happen,  if  the  true  Mo¬ 
tions  agree  t0  11 forthe  Fdipfes  of  die  Sun  the  fame  way.  For  if  from  the 
And  we ^F.UIMmn  whidi  happens  >,..8d.iK  h.  49  min.  43. 1?-  you 
ukc  the'tinwof'halfa  Lunar  Month  ,  you  (hall  have  the  very  minute  ol  the  firft 
middle  New-Moon. 


Tioe 

Moon's 

Mot.  of  lat. 

Sig. 

deg. 

min.  Jec. 

02 

05 

05 

33 

06 

1) 

20 

07 

<7 

17 

45 

26 

Jan.  040027  4M  c7  *7  45  16 

Motion  of  the  Moon  s  Latitud  7  gfa  7  kgn  ,rom  thc  Bounds  that  next  follow, 

>«d'B-3»  min.  and  that  beyond  is  oh*. 

ao  deg.  41  min. 

Sig.  deg.  min.  fa.  \  Sig-  deg.  min.  fee. 
i  f  18  38  00  I  co  ao  41  00 

07. 17  45  1 

04~ oo  51  34 1  e>5  01  55  34 

Th,„  Table  the  XVII.  under  thc  Motion  of  the  Moon’s  Latitude,  let  the  num- 
.  \  r  In,  fir  That  is  between  thefe  two  lad ,  which  is  tound  to  be  4  lig. 
^deg  40  mim  56  fee.  which  agrees  with  4  Lunar  Months.  Iheretorc  now 

to  die 


Time  of  the  firft  Full  Moon 


the  current  Day  from  the  beginning  of  the  year,  w*  i  aa,  which, 
m  rhp  foreaoina  little Table, falls  in  with  May  the  i  d.  3  h.  23  min.; 4  fee. 
according  to  the  foregoing  111  »  fig.  2o  deg.  26  min.  12  lee.  is  wjthm  the 

•  And  theMoons  Motion  of  U  1  on  the  firft  of  May  an  Hclipfc  ot  thc  Sun 

there  is  found  the  time  of 

another  Solar  Eclipfc. 

1  The  Moon's  Motion  of  Loti 
D.  ho.  min.  fee.  \  Sig.  deg.  min  fa. 

Ti"““%sf£rr,htS""  i^ijjiJLjLJ 

299  07  48  1 3  1  o5  a4  a7  45 
fore  upon  that  day  perhaps  an  Eclipfc  of  thc  Sun  may  be  ten. 


I 

The  Moon' 1 

r  Mot.  < 

f  Lat. 

D.  ho. 

min.  fee.  \ 

1  Sig. 

deg. 

min. 

4  00 

27  41  I 

I  07 

17 

45  ' 

26 

Il8  02 

Y>  13 1 

1  04 

02 

40 

56 

i22  33 

*3  54 

u 

20 

26 

22 

PR.O? 


part  V- 


The  Theory  of  the  flatlets. 


PROBLEM  vl 

To  find  the  time  of  the  true  Syzygy. 

WE  mud  lird  have  found  by  Problem IV  thc  time  of  the  middle  Syzygy,  tone- 
thcr  with  thc  middle  Motions  that  agree  with  thc  fame  time.  And  when  thc 
Ctr/vi' v  is  not  liable  to  have  an  Eclipfc  in  it,  or  we  are  not  felicitous  to  examine  an 
Erlhlfe  tlitfouglily,  then  thc  Motions  of  the  Sun’s  and  Moons  Anamoly  ai  e  luffi- 
•  nr  Bucwheu  wc  have  a  mind  to  enquire  into  thc  Quantity,  Duration,  Beginning 
C1C  j  0f  an  Eclipfc, we  muft  take  in  alfo  the  Motion  of  the  Moons  Latitude, and 
rtiSn  of  the  Sun  from  Aries.  Let  us  now  re-artume  thc  Example  usd  in 
t  ic  Problem,  where  it  was  found,  that  the  firft  middle  New-Moon  ot  the  year 
1656 was  Jan.  1  d.  17  ho.  a*  mill. 54-  fcc-  and  at  che  famc  umc 

Sig.  deg.  min.  fee. 

Thc  Anomaly  of  thc  Sun  06  14  W  4° 

of  the  Moon  °5  1 3  °3  2° 

Thc  Moon’s  Mot.  of  Lac.  05  23  11  03 

The  Mot.  of  thc  Sun  trom  Aries  c 9  20  50  41 

Now ’tis  here  apparent,  that  the  Moon’s  Mot.  of  Lat.  5  fig.  a3  deg.  u  min.  3  fee. 
fills  within  thc  Bounds  of  Eclipling,  whence  we  fuppolethat  an  Echplcot  the  Moon 
hauDCn  But  that  we  may  be  more  certain  of  this,  wc  muft  now  inquire 
•nay,L  ILtt  time  of  thc  true  Syzycy.  With  the  Anomaly  ot  the  Sun  6  fig.  14 
into  the  exatttm  of  the  XI  Table  the  Frofthaph<ereJis  of  thc  Sun,  31  min. 

ITU  svit'h  die  Anomaly  of the  Moon  by  the  fame  Table  is  found  the 
^  bradded^nd^ot^^^  of 

fflSiSd  give  the  Didance  of  the  Luminaries.  And  now  with  .ted  ftan« of 

br.ir^ 

1  ^  VV,  j  r ,  (nmc’ti tries  to  be  taken  from,  the  Time  of  thc  middle  Syzygy, 
middle  Syzygy  has  either  as  yet  not  ovet- 
Suhc  Sun,  ot  ,s  pad  by  it  Which  thing  is  not  bard to  .be  ^-l  om 
Natmv  of  the  JWlbapheerefes :  For  lccing  at  the  time  of  the  m  atiic  ^yz/87c,rc 

Lines  of  the  middle  Nations  of  the  Sim  and  the 

iliew  how  much  the  Lines  ot  the  true  Motions  do  dccl  nc  from  them  .  nnei  tnc 
Tittle  of  the  Prollhapb.erefes,  (Add,  or  Subtract,  j  (hews  whether  the  Luminary  b 
hind  0^  before  them,  tii^.r  Example 

therefore  the  Sun  is  beyond  thc  Lines  ot  middle  motion,  that  is.  In  the  touou  ing 
Signs  -,  and  thc  Moon's Mjlba^rrefis ^  being  to  be  tubtra6kd,  a argues ^  w 
i±  L  ;n  r|ie  Antecedent  Signs.  Thcrctorc  thc  Moon  has  not  yet  ovcitaxen  tnc 
t’l£ta  “nd\he  true  Syzygy  follows  the :  midtlle  one  ahnoftj 

hours  And  thc  fame  alfo  holds  true,  when  the  forwhcn  they 

Moon  are  both  of  them  to  be  added,  and  the  Suns  1st  {j  > 
arc  both  to  be  lubt  ratted,  and  the  Suns  is  the  lefs.  o  'Svzvev  Goes  be- 

thc  Moon  is  on  this  lide  thc  Sun.  But  on  the  contrary  t  e  tuc  WW  *™ 
fore  thc  middle  one,  when  the  Projihafbsrefis  ot  the  Sun  Pn“niURj^C7rcaei. 
thc  Moon’s  to  be  added  •,  or  when  the  Mh^efis ;°^ht  Su^nd  Mwn  arc  o 
thcr  both  to  be  added,  and  thc  Moons  is  chcgicacci,  ^ 


Cursus  Mathematicii*.  Rook  IX. 

irwdie  Moon’s iTthcTdi” For  in  each  of  thefe  Cafes  the-  Moon  is  .gone  be¬ 
yond  the  Sun.  Now-thouRh  by  this  hrfi  way  01  working  the  I  -  -  au.,  T ,n,c 

lie  found  to  be  about  four  hours,  yet  ifthc  Commuatu.n  be  repeated  twice  and  again, 
Jff  found,  that  ao  Minutes  are  to  be  taken  Iron,  that  Minim  ot  tour  hours, 
wide  I  thus  find  out.  To  the  Ml b^h.a-i.cal  time  ot  lour  hours  dues  anlwcr  ( in 
Tab  V  which  is  the  Sun’s  I  lour-Tablc)  the  Anomaly  of  the  Sun  oMtn  , ,  See.  and 
to  the  fame  ProjMtrw..,!  Time  does  agree  (in  I  ab.  X  which  ts  the  Moons  I  lour- 
T.hlVwhe  Anomaly  of  the  Moon  a  Deg.  to  Mm.  39  See.  Now  letthcle  Portions 
^  added  every  one  mics  own  Anomaly,  that  is  before  tound  ,  let  them  be  added,  1 
fay,  bccaufc  the  true  Sir) to  follows. 

The  Anomaly  of  the  The  Anomaly  of  the 

Sum  Mcon. 

Sig.Veg.  Alin.  Sec.  Sig.  Deg.  Alin.  Sec 

At  the  time  of  the  middle  Full  Moon  oo  14  29  4°  °J  *3  °3 

For  the  Pnflhapktretical  time  of  4  hours  00  00  09  5«  00  02 _ ^  J9 

The  time  of  almoft  the  true  Full  Moon.  06  14  39  31  05  15  14  05 

And  to  thefe  Anomalies  do  now  anfwer  the  m it  of  the  XI  Table, 

the  Sun’s  of  U  Min.  18  See.  A  and  the  Moon’s  ot  1  Deg.  18  Min, ,2;  See.  S.  Where¬ 
fore  the  diftancc  of  the  Lines  of  the  middle  Motion  ot  1  Deg^  50  Min.  43  See.  And 
farther  in  the  Tab.  X.  the  Longitude  of  the  Moon  from  the  Sun,  that  is  next  ot  all 
‘Ids,  is  1  Deg.  31  Min.  26  Seconds,  anfwcrmg  to  three  hours. 

Dee.  Min.  Sec. 

The  diftancc  of  the  Lines  of  middle  Motion  01  50  437  Sl(bc> 

The  Long,  of  the  Moon  from  the  Sun  next  of  all  lefs  01  31  26  S 

The  Remainder  is  00  19  17 

To  thefe  remaining  19  Min.  17  See.  that  arc  found  in  the  fame  Table  under  the 

Title  of  the  Longitude  of  the  Moon  from  the  Sun,  do  antwer  next  of  all  3b  Min. 
Therefore  the  truer  Proflhaphsreticd  Time  is  3  Hours  38  Minutes.  Now  why  we 
think  this  Proji hapb<r retied  Time  of  3  Hours  38  Min.  to  be  truer,  than  that  which  was 
firft  found,  of  four  hours,  it  will  be  worth  our  while  to  know.  l  or  although 
at  the  Time  ofrhc  middle  Snyg  y,  the  Lines  of  the  true  Motions  of  the  Sun  and  Moon 
arc  diftant  cxadly  a  Deg.  1  Min.  5*  See.  as  was  found  above  1  and  alfo  our  hours 
after,  when  the  Lines  of  the  true  Motions  arc  almoft  joyn’d,  the  Lines  ot  the  mid¬ 
dle  Motions  arc  almoft  diftant,  as  much  as  thcle  Projlhaph^rejes  did  gift  now  intimate, 
vir  i  Deg.  50  Min.  43  See.  Yet  if  we  confidcr,  that  when  we  did  at  hrft  leek  the 
Projlhnphcf retied  Time,  we  us’d  the  middle  Motion  of  the  Moon’s  Longitude  from  the 
Sun,  or  the  equable  Motion,  which  we  were  forc'd  to  doe^  bccaulc  the  Progrefs  of 
the  true  Lines  is  inconftant,  and  changes  every  Moment-,  wherefore  it  is  no  wonder, 
ifthc  Lines  of  the  true  Motions  ( though  they  be  rcallv  diftant  2  Deg.  1  Mm.  52  See.) 
yet  do  not  get  over  the  fpaccof  that  diftancc  in  four  hours,  as  the  Lines  of  the  true 
Motions  would  indeed  do,  if  they  were  fo  far  diftant.  But  now  on  the  contrary,  at 
the  time  of  the  true  Syiyg  y,  when  the  Lines  of  the  true  Motions  arc  joynM,  the  Lines 
of  the  middle  Motions  are  altogether  diftant,  as  much  as  the  PrcJlhaph<fnJ,s  declare, 
Wr.  i  Deg.  50  Min.  43  See.  and  when  the  Lines  of  the  middle  Motions  go  on  equally, 
and  according  to  the  numbers  exprefs’d  in  Tab.  X.  it  is  plain,  that  they  will  pals 
over  as  much  fpacc  of  Diftartcc,  1  Deg.  50  Min.  43  See.  in  altogether  as  much 
fpacc  of  Time,  in  3  Hours  38  Min.  and  fo  will  come  to  be  joyn’d  together  * 
that  is,  between  the  time  of  the  joyning  of  the  Lines  of  middle  Motion,  and  the 
meeting  of  the  Lines  of  the  true  Motion  there  muft  be  3  Hours,  38  Min.  And  this 
would  plainly  happen,  if  the  Lines  of  the  true  Motions  were  then  cxadtly  joyii  u, 
when  tne  Anomalies  and  Projlhapb<erefes  were  luch  as  we  have  now  made  life  of.  hut 
bccaufc  they  arc  even  then  diftant  fomc  little  fpacc,  it  is  nccclfary  to  ufc  a  third  way 
of  working  it.  For  we  know,  that  the  more  exaft  fpacc  between  the  middle  S\  zygy 
and  the  true  is  3  Hours,  38  Min.  in  which  fpacc  the  Anomaly  of  the  Sun  goes  on 
8  Min.  57  See.  and  the  Anomaly  of  the  Moon  1  Deg.  58  Min.  40  See.  which  1  01  li¬ 
ons 
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^Tag^iTto  be  added  to  the  Anomalies  that  were  firft  of  all  found. 


At  rhe  time  of  the  middle  full  Mootl 
die  Projlhaph.  Time  of  3  h.  38' 

At  the  time  of  the  true  Full  Moon 


The  Anomaly  of  the  I  The  Anomaly  of  the 
Sun.  I  Moon. 

Sig.  Deg.  Min.  Sec.  |  S ig.  Deg.  Min.  Sec. 
o 6  14  29  40  1 05  13  03  26 

00  03  08  57 1 00  or  58  40 


a  tL,  dme  of  the  true  Full  Moon  06  14  38  37  I  Of  i  5  02  o 6 

A  And  to  thefe  Anomalies  do  anfwer  the  Mbafh^eks  out  of  T ab.  XI.  that  of  the 
Surfs  is  Min.  32  See.  A.  but  that  of  the  Moon  2  Deg.  19  Min.  17  See.  S.  Where- 

f°rc  Deg.  Min.  Sec. 

00  20  33 

And  to  this  next  lefs  Number,  si*  of  1  Deg.  31  Min.  26  Sec.  do  anfwer  hi 

Tab  X.  three  hours,  and  to  the  remaining  20  Mm.  33  Sec.  do  there  agree  40  Mint 

Wherefore  the  ProllUbtreiical  Time,  which  is  accurate  enough,  is  3  Hours  4°  Min. 

To  which  Anfwers  out  ofTab.  V.  9  Min.  2  Sec.  and  out  of  Tab.  X.  the  Anoma-. 
j,  of  the  Moon  .  Deg.  59  Min.  45  Second,  T4<  Anomaly  of  tbt 

Sun.  Moon. 

Sig.  Deg.  Min.  Sec ;  Sig.  Deg.  Min.  Sea 
At  the  Time  of  the  middle  Full  Moon  o<5  14  29  401  05  13  03  26 

(of  the  Projib.  Time  3  h.  40'  00  00  09  oi  QQ  oi  59  45 

Ac  the  time  of  the  true  Full  Moon  *4  3$  4^  I  ©T  15  °3 

And  now  to  thefe  Anomalies  do  anfwer  the  Projlhaphtrefes  out  of  T ab.  XI.  that  of 
the  Sun  is  31  Min.  1 5  Sec.  A.  but  that  of  the  Moon  1  Deg.  19.  Min.  22  Seconds.  S. 

ThcWftancc  of  the  Lines  of  middle  Motion  is  or  51  37T  5ubc. 

Then  out  of  Tab.  X.  the  next  lefs  Number  01  31  26S 


To  this  next  lefs  Number,  *i<.  of  i  Deg.  3 t  Mui.  2<5  Sec.  do  anfwer  Tab.  X.  three 
hours  i  and  to  thefe  remaining  20  Min.  1 1  Sec.  do  there  agree  39  Mm.  4}  Mcond, 
Wherefore  the  moil  exaft  Profthaobaretical  Time  of  all  is  3  h»  39  Min.  43  See.  which 
is  to  be  added,  bccaufc  the  Moon  is  on  this  fide  the  Sun-,  Therefore  to  the 


D.  H.  M.  Sec . 

Time  of  the  middle  Full  Moon,  Jan.  01  *7  25  54 

Add  the  Projlhaph.  Time  °°  °3  39  43 

The  moft  cxa&  Time  of  the  true  Full  Moon,  fan.  or  21  05  37 

For  the  finding  the  true  Place  of  the  Sun. 

Sig.  Deg.  Min.  See. 

Atthetimeofthemid.  Full  Moon,  the  mid.  Mot.  of  ©from  r  09  26  50  4t 

The  Motion  of  the  Sun  for  the  Projlh.  Time  00  00  09  01 

The  Projlhaplurejis  of  the  Sun  00  00  32 _ *5  A 

The  true  Place  of  the  Sun  at  the  time  of  the  true  Full  Moon  09  2r  31  57 

With  this  true  Place  of  the  Sun  the  Table  of  the  Equation  of  Time,  inferred 
fage  785.  is  to  be  gone  to ;  where  you  (ball  find  the  Equation  of  Time,  that  anlwers 
the  raid  Place  of  The  Sun,  to  be  7  Min.  o  See.  which  arc  to  be  iuberafted,  becauftm 


Cursus  Mathematicus. 


Book  IX. 


-^T^T^TlWmical  Time  is  to  be  turn’d  into  Apparent.  Now  therefore 
from  the  D.  H .  M.  Sec. 


Time  of  the  true  Full  Moon,  Jnn. 

Take  the  Equation  of  T ime 

The  Time  apparent  of  the  true  Full  Moon,  Jan. 

Mid-day^m  ^accortlhiB^to'tlie  (J«gori»  Account,  Jan. 

Mid- day  in  IneJIand. 


D.  H.  M.  Sec. 

oi  2i  Oj  37 

OO  00  07  CO 

01  20  58  37  After 

01  08  58  37  After 

oo  08  58  37  After 


PROBLEM  VH. 

To  Prove  the  time  of  the  true  Syzygy,  found  by  the  fore- 
going  Prob.  out  of  the  Solar  and  Lunar  Tablet. 

__  r’  r  nf  tUr  T  u**-Soldr  Tables  arc  fitted  to  the  Meridian  of  Frieflmd. 

Lunar  Tables  do  (uit  with  the  Mention  of  W 
I  I  .ullnfArr  rhe  annarent  Time  given  trom  Injun  Meridian  is  firft  to  be  re- 
ikied  to  that  of  vLhr^b,  by  adding  15  Minwes  of  an  hour s  bccaule  the  Meridian 
of  vXb  is  more  Eaitward  than  that  of  huflaml-.  therctore  ^  ^  ^ 

To  the  apparent  Time  of  the  true  Full  Moon  in  Fru'Jlnml,  Jan.  01  08  58  37 

To  the  pp  c^jdtlleDlfecncc  0f  the  Meridians  00  00  *5  to 

The  apparent  Time  of  the  true  Full  Moon  in  Denmark,  Jan.  01  o9  13  3y 

Then  the  apparent  Time  is  to  be  turn’d  i, no  Agronomical,  and  that  after  one 

1  J  .  ifrcr  another  way  tor  the  Moon  •,  as  1  have  taught  Prob.  1.  ot 

way  ten  the  Sun, .  and  ltd  anotne^w^y  ^  ^  _  wi[h  ^  m|C  placc  of  chc  5un  * 

'Jl'n^f'a'i’Min  Pare  785.  1  take  the  firft  part  of  the  Equation  of  Time, 

'  o  Scc5to  be'addcd.7  Then  afterwards  with  the  middle  Anomaly  of  the 

m3;.  7  Mill,  o  be  •  1  goto  the  other  part  of  the  Equation  ot  Tune, 

Pme  7lf  v+hfoh8i  there  U  ®  be  5  Min.  ?  See.  which  are  likewil  to  be  added. 
Aiul  to  tlie  whole  Equation  of  Time  becomes  9  Mill.  iScc.co  be  added.  Hence 
alwws take  7  Min.  53  See.  according  to  what  was  admonilhd  in  the  firft  Prob.  and 
tlWiemains  the  Equation  of  Time  for  the  Sun,  1  Mm.  .0  Sec.  A.  Now  therefore 

to  r>.  H.  M.  See, 

The  apparent  Time  of  the  true  Full  Moon,  Jan.  oi  09  23  37 

VV  Add  the  Equation  ot  T ime  tor  the  Sun  00  oc>  01  iQ 

And  there  is  made  the  Agronomical  Time  for  the  Sun  01  09  24  47 

Tn  which  Time  I  gather ,  by  Prob.  II  the  middle  Motion  of  the  Sun  trom  Aries* 
nSic  20  Dec  VJ  Min.  28.  Sec.  The  middle  Anomaly  of  the  Sun,  6  Sig.  14  BC.IF 
?o  S;n  18  ^cc^and  the  Projlhafhttrelis  of  the  Sun,  that  agrees  with  this,  3*  Mm- 
15  See.*  A.  Wherefore  the  true  Place  ot  the  Sun  is  9  Sig.  2,1  Deg.  31  Mm. 

43 The  Time  is  likewife  ro  be  cqualM  for  the  Moon,  according  to  the  Admonition 
in  the  firft  Prob.  Namely,  by  applying  only  the  hrft  part  ol  the  Equation  ot  Tune, 
which  was  7  Min.  o  Sec.  A.  Where  tore  ^  ^  ^  ^ 

To  the  apparent  Time  of  the  true  Full  Moon,  Jan.  oi  0.7  *3  37 

Add  the  Equation  ot  1  ime  tor  the  Moon  _ . 

There  appears  the  Aftronomic.il  Time  for  the  Moon,  Jem, 


Cy  3° Anil 
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*  ar  .  •  rr--  V^  i  ^rhrr  lw  Prob  III.  out  of  the  Lunar  Tables,  the  Longitude 
And  to  this  Time  K  “  L  y^  ^  ^  Min.  ^  Sec.  The  middlc-An'fimaly 
0f  the  Moon  hom  th  > -  ^  ^lin.  ^  Sc°  ^|1(j  t[ic  Motion  of  the  Moon's  Latitude 

of  the  Moon  5^b-  )  b'Scc>  Then  the  Proflbapktrejis  of  the  Moon  1  Deg.  19  Mm.. 

5^ wind 1  agrees  with  the  Anomaly  collcttcd.  And  then  afterwards 

Sig.  Deg.  Min.  Sec - 

inti 

SsK;£»ni,s°Ib'  .  Mlli 

Wherefore  the  true  Diftancc  ofthc  Moon  from  the  Sun  05  59  59 

Whence  it  is  manifeft,  that  the  time  of  the  true  Full  Moon  was  rightly  found, 

„hich  was  the  thing  that  was  to  be  prov  d. 


PROBLEM  VIII. 


To  find  the  Latitude  of  the  Moon.  . 

J  Sig.  Deg.  Min.  Sec. 

'  pY  the  foregoing  Problem  was  found  the  Moon’s  middle  j  I?  IO 

b  And  the  Projlbapbarefis  of  the  Moon  00  01  11  S~ 

Therefore  the  true  Motion  of  the  Moon’s  Latitude  is  °5  a3  5J  4^ 

,htA&=^ 

,h^d?h^^,McthCa  o^nc^^c^s  ^buc 

out  of  the  5>w«  the  middle  Motion  o  L«uude  .s  t  y  ,  M(Jion  of 

the  Example  ot  Prob.  111.  w*  >n« {  =  Yf^s‘5c  7nic ablbUuc  Mbath.  was  4  Deg. 
X  ,aScc9  to’tc?akcn8aJa7y  Therefore  the  Motion  of  Latitude  firft  equall’d 

*tanow1dianh'i^me^^te^jqualld^aifeondAl®®>j^j:*|P8j*j 

12  Min.  57  Sec.  lube,  and  of  proportional  Scruples  51.  and  34  Seconds. 

Sig.  Deg.  Min.  Sec. 

The  Motion  of  Latitude  fir  ft  equated  08  a*  17  c_7 

The  Projibapb.  to  be  taken  away 


mg.  t-f 

The  Motion  of  Latitude  firft  equated  08  • 

The  Projtbapb.  to  be  taken  away  ~ _ 

The  Mot.  of  Lat.  a  fccond  time  equated  03 

From  which  you  may  thus  gat  her  the  true  Latitude  of  the  Moon. 
M  nr  m  in  m 


00  25  04  ic 


With 
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"With  the  Motion  of  Latitude  a  fecund  time  equal!  H  you  muft  go  to  the  Table  of 
vyiuiinciv  <W  4  mm.  the  Latitude  that  anfwcrs  this  Mon- 

L«'tude,  “j1"6*1"1.”"* f^solht  to  which  is  adjoin'd  the  Excel'-;  of  18  min. 
°'l  feffor  whi?ii5you  mayWly  take  ip  min.  Some part  ol  this  Excels  is  always 
tobc  addeVto  the  Latitude  that’s  found  j  1  mean  the!  art  that  aniwers  m  prop,,,- 

ri&bU  Aw  -0 >-■- 

titude  of  the  Moon,  wf-  5  deg.  1?  mm.  4*  *“•  wnicn  waswnat  we  lougnt  101. 

problem  IX. 

To  compute  the  Beginning,  Middle ,  and  End  of  an  Ecliffe 
of  the  Moon ;  at  alfo  the  quantity  of  an  Obfeuration. 

BY  the  fixth  Problem  was  found  the  Apparent  Time  of  the  true  Full  Moon  in 
id.  8I1.  58  min.  37  fee-  after  Mid-day  s  and  by  the  eighth 

Problem  the  Latitude  of  the  Moon  at  that  very  moment  of  time  was  found  to  be  3. 
l  roDicm  inc  feventh  Problem  was  gather’d  at  the  lame  time  the 

A,  omalv  of^e  Sun  6  fig  ,  4  deg.  38  min.  28  lie.  and  the  middle  Anon, a- 
feu  xl  „  7  fi.  e  den  a  mm  I  fee  and  the  Prtfhufatrrlu  of  the  Moon  that 
ifctetets  8deg.  198mim  «  ftc  S.  which  if  it  bcaU'd  «,  the  middle  Ano- 
mlw  d  c  Co- equalled  Anomaly  of  the  Moon  becomes  5  lig.  1 3  dcg.43  mm.  39  lee. 
Andnow  being  thus  furniflied  with  thefe  things,  we  proceed  to  the  Thing  thus  to 
be  done.  And  firfl  entering  with  the  Moon’sCo  equalled  Anomaly  ot  5  fig.  1 3  deg. 
Dcaone.  nuuii  &  wi1[cj1  ,*s  the  Table  of  the  apparent  icnu-diamctrcs 

45--  ?  Moon  band  the  Earth's  Shadow,  1  take  out  the  Semidiametre  of  the  Full 
utu  i 'Jmiu  °?7  Vec  and  alfo  the  Semi- diametre  of  the  Shadow  46 min.  j.  fee 
Again  'with  the  middle  Anomaly  of  the  Sun,  6  lig.  1 4  deg.  38  mm.  ab  fee.  1  take 
out  of  tlTc  fame  Table  the  Variation  of  the  Shadow,  56  fee.  which  is  always  taken 

from  the  Semi  diametre  of  the  Shadow,  that  the  lame  may  remain  corrected,  *13. 

It  mi  TT  fee.  To  this  we  add  the  Semi-diametre  of  the  Moon  :  And  the  Summ  ot 
fcsemMiametres  of  the  Shadow  and  ofthc  Moon  becomes  63  m, 11.  52  lee  And 
fo  we  may  at  length  lafcly  pronounce,  whether  the  Moon  will  fuller  any  Eel, pie  or 
o  Fo/if  at  the  time  ofthc  true  Full  Moon  the  Moons  Latitude  be  lefts  than  that 
Summ  o!  the  Semi-diametresof  the  Shadow,  and  ot  the  Moon  t  then  you  may  ccr- 
ninly  know,  that  there  will  be  an  Lc hplc  of  the  Moon,  otherwife  there  will  be 
none  But  now  in  our  Example  the  Moon’s  Latitude  is  ot  3 1  mm.  46  Ice.  North, 
which  is  much lefs than  the Summ  ofthc  .Setm-diamctrcs,  63  mm.  52  lee.  rhcrc* 

r< far diftant  from  the  Node  «  asu  is  ,  namely,  at  that  we  have  laid,  the  t  c 
Full  Moons  happens.  For  you  mull  here  note  three  points  m  he  Orbit  ot  the 
Moon  to  wit,  42,  L,  S  -,  and  letch  and  Lr  be  perpendicular  to -the  Echptick  »  «. 
Therefore  if  we  fpcak  of  the  time,  at  which  the  Moon  is  join’d  with  the.  Shadow 
according  to  her  Longitude  taken  in  the  Echptick  ;  then  C,s  the  point,  in  wh  h 
the  Moon  mull  then  Be.  But  wo  fhall  take  no  notice  of  that  moment  ol  time,  k- 
caulb  it  makes  nothing  to  our  prefent  purpole :  For  that  time  of  the  true  lull 
Moon,  which  we  found  by  the  lixth  Problem,  anti  repeated  at  the  beginning 
of  this,  agrees  with  the  Moon,  when  in  L,  and  when  diftant  as  much  from  L  , 
a  the  lhadow  11 :  And  then  tl,c  Latitude  ot  the  Moon  »  Lr,  but  the  gtra 
Obfeuration  or  lmmetiion  of  the  Moon  into  the  Shadow  docs  not  the,  I  a|  - 
ccn.  when  the  Moon  is  in  L,  but  when  it  is  gone  on  to  the  point  S,  where  ;  pa  - 
pcnilicular  from  «  docs  fafl  upon  the  Orbit  And  the,,  the  Ihorteft  “ 
of  the  Moon  from  the  lhadow,  that  is  S  «,  is  equal  to  the  Latitude  L  r,  winch he 
Moon  had  in  L  -.  but  the  Time  of  the  grcatell  Oblcuratiou  follows  the  Conjunftioi 
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-c:a. „:ra  diftanccTof  time,  as  is  nccclfary  for  the  Moon  in  her  true  Motion  to 
at  J'  mhrhcArchl  S  which  is  equal  to  the  Arch  ru.  Ami  both  o  the  Ar- 
Kc^eUc  DitVcrcncc between  93  L  tl?c  Hyfotentija,  and  w  r  the  greater  Leg  of  the 
ches  ate  t m.  Triangle  y  L  r.  hot  now  in  this  Triangle  W  L  r  arc  given 

Rip  n  Ai  rlc  atr,  1 .  The  Angle  y ,  which  in  every  true  Syiyty  is  of  4 
m ,  fo  cc  2.  The  ,fa  %  L  of  6  deg.  7  min.  ,2  fie.  to  wit,  the 

Element  of  the  true  Motion  of  Latitude,  winch  by  the  eighth  Problem  was 
Coim>lcmtn  ,  min.  a#  tec.  Now  there  is  lought,  i.  The  Angle 

found  to  be  o  5  y  1  b*  5  1 ]y  which  the  Perpendicular  from  the  Slu- 

?  t?odic  Orbk  dis  mak? with  the  Uptick,  and  it  isof  8>  deg.  3  --  a.The 
dow  to  tuc  /  .  r  Therefore  the  ditkrcnce  between  ??L  and  y  r  is 

Ltg  «  r  °C.y  ‘L  5 1  . s  ,|]°Aich  L  S.  Then  afterwards  we  arc  to  feck  in  how  much 
'•r  th  h  loi  w  .o  Jhtou  ;  this  Arch  LS  by  its  true  Motion.  Therefore  with 
time  the  Moc  ,  ot‘,|l(.  Mpon  j  (lg.  ,3  deg.  43  mm.  39  fee.  go  to  the 

vxw'l  able  wheic  you  Hull  find  the  Fiorary  Motion  of  the  Moon  m  it’s  true 
XXlv  1  Wherefore  you  mufti  ay  by  the  Rule  ot  Three:  If 

L3 5n ivc  one  ho'ir,  or  3600 lee,  what  will  ,  min.  22  fee.  give?  There 
3JIWVmin  2§  fee  which  is  the  I'pace  of  Time,  in  which  the  greateft  Obfeuratt- 
appeal  ^  in  o  •  .  .  |u.  Qrgjc  Rllt  the  Apparent  time  of  the  true  Con- 

011  A-  nTn  the  Orb  under  the  Meridian  ot  hrifeland,  was  Jan.  i  d-8  ho.  58  min.  57 
r*0  he  add  S  lee,  there  is  made  up  the  Time  of  the  greateft  Ot- 
fec.  and  then  add  mg  2  {  ^Imd.  Now  the  difference  of  the  Par  than  and 

feurauon  1  d .  9  •  VRYIl  js  \6  m.  For  Paris  is  diftant  from  Vrenbur^h  Weft- 
fnjun  Mmduasby  l  ab  ALVll  s  I omr  is  16  min.  more 

SSbLS1  "do Zc  bd^ t  Time  .juft  now  gated  .  id  min. 
KSeiu  time  of  the  greateft  Obfeuration  is  at  Pm,,  M-  n  d ■  h  ha  45  »• 
5  fee.  after  Midjday ,  Ending,  and  alfo  the ^Quantity 

Angle  p  L  /  or  ,9  « p  dow  ahhc  time  of  the  greateft  Obfeuration,  and 

the  precedent.  Hguic  bcing  3.  min 
a  h  Fa  f  e  d  he  Perpendicular  to  -i  c  reprefent  thcOrbicoftlicMoon Let ag  be 
t Cor reV  Semidiametre of  the  Shadow  of  45  min,  5)’  lee.  g  d  the  Semidiametre  ot 
l  horrC  c ,  -  fee  d  (l  the  Summ  of  the  Semidiametre  of  the  Moon  and  of  the 
&d  mli  ia  ftc  it!  Ek  plT Triangle  „ r  j/  there  is  given  the  /■« 
j ^  J‘n  lee  to  the  Right  Angle  at  e*,  and  the  Lc^  a  e  ot  mm.  46  feu 

The  oflicr'Lcg^/ ^ is  fought  bv  the  xfcvil  Table  and  is  found  to  be  55  mm.  H 

fwhclistftc  LineottlKMooris.Co,,,1cttomthcBcgi,,n,iigofthcEcliplc 

fc  if n“ik  iSfa.  Si™  sue  l«." .« ,!4p|«  »!.»  will  5 5  ram.  14  I™ 
afford  >  There  comes  1  h.  39  min.  55  lee.  which  bhalt  the 

ThcAppar.  Time  of  the  greateft  Obfeuration  at  Paris,  ><•  no8«  °^Addte 
Half  ot  the  Duration 


The  beginning  of  the  Eclipfc 
The  End 

The  whole  Duration 


1 1  07  05  10 
11  10 15  OD 
coo  3  195° 


Laftly,  for  determining  the  Quantity  ofthc  Eclipfc,  ^ 

Take  the  Latitude  of  the  Moon  a  e  ,  ?c 

From  the  Correft  Semidiametre  ot  the  Shadow  a  h 

14  09 

There  remains  eh  I7 

To  which  add  the  Moon’s  Semid.  e  1  _ 

Ant  there  appears  i  b  that  part  ofthc  Moon’s  Diam.  immem’d  in  the  Shadow  3^  <* 
1 1  Mmnimm  i  x 
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Then  fav  by  the  R.ulc  of  Three  :  The  Semidiametrc  of  the  Moon  e  i  amounts 
1  nen  uy  uv  u  t  mjn.  6  lee.  amount  to?  And  there  come  10 

helipdeal  Dighs,  and  44  Scruples  •,  which  is  the  quantity  of  the  Eclipfe  that  was  en¬ 
quir’d  after. 


problem  x. 


To  five  an  Account  of  the  Calculation  of  an  Eclipfe  of 


the  Sun. 

-THis  Calculation  is  perform'd  in  two  parts  .by  the  former  the ■  ‘h<- ‘™e 

A  Coniunftion  is  fouehtduft  the  lame  way, that  was  us  d  in  a  Lunar  Lchpfe  •,  by  the 
latter  time  of  the  feemfngVdonjunQion  and  alfo  the 

wife  the  Apparent  Quantity  of  the  Eclipfe,  arc  fought  for,  by  the  Help  ot  the  Pa- 
7lnaof ESStaeffi  Latitude.  We  will. take :  for  an  Uample  the  Eclipfe  of 
the  Sun,  that  happen'd  in  the  year  1656,  being  Leap-year*  Jan.  the  »«,  current 
Day  in  the  Afternoon.  The  Calculation  of  it  out  of  Y)cho  s  Tables,  with  rclpeft  to 
the  Parijian  Horizon  runs  thus : 


The  middle  New  Moon  Jan. 

The  Anomaly  of  © 

The  Anomaly  of  D  . 

The  Motion  of  the  Moon’s  Latitude 
The  Motion  of  ©  from  T 
The  Projlhapb.  of  © 

The  Projlhapb.  of  ^ 

The  Diltancc  of  the  Luminaries 
The  Projlbapbsretical  Time  of  hours 


D.  H.  M  Sec. 

16  11  47  55  after  Midnight; 

Sig.Deg.M.  Sec. 

06  29  02  50 
u  15  57 

CO  09  20  3$ 

10  05  23  53 
00  01  01  45  A. 

00  00  20  29  A: 

00  00  41  08 
—  01  21  00  A. 


To  which  docs  Anfwer 


The  Anomaly  of  © 
The  Anomaly  of  » 


Therefore  at  the  time  of  almoft  the  true  New  Moon 

Sig.  Deg.  Min.  Sec  '. 

imaly  of  ©  is  06  29  06  09 

mialy  of  ^  is  n  26  42  02 


The  Anomaly  of  ©  is 
The  Anomaly  of  is 

The  Projlhapb., of  © 

The  Projlhapb.  of 

The  diftancc  of  the  Lines  of  middle  Motion 
The  Horary  Projlhapb.  Time 

To  which  Anfwers 

The  Anomaly  of  © 

The  Anomaly  of  J> 


D  eg.Min.  Sec. 

01  01  52  A. 
oo  16  43  A. 
00  45  09 
~  01  29  A. 

Mn.Sec. 

°l  39 
48  ay 


Therefore  at  the  time  of  the  true  New  Moon, 

Sig.Deg.  Mn.Sec. 

The  Anomaly  of  the  Sun  is  06  29  06  29 

The  Anomaly  of  the  Moon  is  **  20  20  23 
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— - -  "  Sig.  Deg,  Min.  Sec. 

Thr  Proflhaphtrefes  of  the  Sun  00  01  °*  52  A. 

The  VroibJhtrtfn  of  the  Moon  000016  11  A, 

SXc  of  the  lines  of  Middle  Motion  00  00  45  31 

Xhemoftexaft  Horary  J’roftbaphsrtticnITimc.  01  a 9  37 

To  which  anfwers 

Min.  fee. 

rUr  Anomaly  of  the  Moon.  4^  47 

The  Start  Motion  of  Latitude.  49  H 

Therefore  at  the  moftexaft  time  of  the  true  New  Moort. 

Sig  Deg.  Min.  Sec. 

The  Simple  Anomaly  of  the  Moon  is  u  2(5  4<*  43  « 

The  middle  Motion  of  Latitude  is  oo  09  20  34  Is 

The  mod  exaft  time  of  the  true  New  Moon  is, 

Da.  Ho.  Min.  Sec. 

Jan.  current,  J3  _l7  ^32 


Jan.  current,  xtf  &J&& 

The  true  place  of  the  Sun  in  »  .  £  ^  '*  S. 

The  Equation  of  time  Va.Ho.ZJl 

The  Apparent  time  of  the  true  N.  M.  7*.  « J  ^  55  * 

Or  according  to  the  Gregorian  Account.  ?  jm%  26  *  oi  7  55  afeMid-day. 

in  Frijeland.  j 


26 ' 01  7  55  aft  Mid-day. 


_  w  »/««•  j.\j  \j  1  / 

in  Frijeland.  i 

The  Examination  ofthisoutofthc  Solar  and  Lunar  Tables. 


Da.  Ho.  Min.  Sec. 

The  Apparent  time  of  the  true  New  7  yMt  l6  0,  ^  55  after  Mid-day*, 
Moon  in  Frijeland ,  is  5 

The  difference  of  the  Meridians  of  1  00  00  25  00  A. 

Frifeland  and  Denmark  j  <  _ 


The  Apparent  time  of  the  true  New 
Moon  in  Denmark ,  is 


j.  Jan.  1 6  01  32  55 


The  firft  part  of  the  Equation  of  time. 
The  latter  part. 


Min.Sec. 

°9  37  A. 
03  s<5  A. 

13  33  A. 


The  abfolute  Equation  of  time.  ,  '3  33  A. 

There  being  then  cad  away  07  53  according  to  what’s  (aid  in  Problem  1. 

There  refts  the  Equation  {  Q-  40  A. 
of  time  for  the  Sun.  S  3  *  ..  c 

Dtf.  //<?.  Min.  Sec • 

Therefore  the  equable  time,  of  the  Sun  is  Jan.  16  01  38  35  J&^Mid-  jav 

or  the  day  being  compleat,  January  J5  38  35 


Then  the  Equation  of  time  for  the  Moon  is 


Min.Sec. 

09  37  A 


Da.  Ho.  Min.Sec.  . 

Wherefore  the  equable  time  for  the  Moon, is  Jan.  16  01  42  32  . 

or  the  day  being  compleat,  January  15  01  4l  31  a^tc 
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'  ”  •  Sig.  Deg.  Min.  Sec. 

The  Motion  of  the  Sun  from  r-  10  °)  27  2  3 

The  Anomaly  of  the  Sun  29  24 

The  Projlbapb<erefes  ofthe  Sun  00  01  01  51  A. 

The  true  place  of  the  Sun  10  06  29  15 

The  Longitude  ofthe  Moon  from  the  Sun  00  00  4  j  31 

The  Anomaly  of  the  Moon  (a)  u  26  46  41 

The  Motion  of  the  Moon  s  Latitude,  (£)  00  09  20  33 

The  Projlhaph.rrefes  ot  the  Moon  ,  00  00  16  19  A. 

The  middle  diftancc  of  the  Moon  from  r.  10  06  12  54 

The  true  place  of  the  Moon  in  the  Zodiack  10  06  29  13 

The  true  place  of  the  Sun  10  o<5  29  15 

The  true  diftancc  of  the  Moon  from  the  Sun.  n  29  59  58 

Thus  far  the  Elimination,  and  the  firft  part  of  the  Calculation. 


The  other  part  ofthe  Calculation  belongs  to  the  time  of  the  Apparent  Conjim- 
£tion,  and  alio  to  the  beginning  and  ending,  and  the  Apparent  quantity  of  the 
Hdipic,  as  it  is  feen  at  Par/'a  from  oft  the  Surface  ofthe  Earth  •,  for  the  true  Conjun¬ 
ction,  of  which  \yc  have  hitherto  ipoken,  has  rclpcft  to  the  Centre  of  the  Earth. 
Now  the  Apparent  time  of  the  true  New  Moon,  under  the  Frijian  Meridian  was, 
N.  St.' 

Da.  Ho.  Min .  Sec. 

Jan.  2 6  01  07  5?  aft.  Mid-day. 
The  difference  of  the  Frifian  and  Parfian  Meridian,  00  00  16  00  S. 

The  Apparent  time  of  the  true  New  Moon  \  I(j  eo  ,,  55  alt.  Mid-day. 
at  Paris.  \  J  1 


At  which  time  you  muft  find  the  Parallax  of  the  Moon  above  the  Sun  as  to  Alti¬ 
tude  and  Longitude.  In  the  XLVHI  Figure,  let  A  be  the  Zenith,  A  E  D  the  Pari - 
fian  Meridian,  r  E  F  the  Equinoctial,  r  D  13  K  thcEcliptick,  13  the  place  of  the 
true  Conjunction  of  the  Sun  and  Moon,  as  it  would  be  been  from  the  Centre  of  the 
Earth,  if  the  Eye  was  plac'd  there  ;  A  E  B I  is  the  Vertical,  palling  down  through 
the  Sun  and  Moon,  B  1  is  the  Parallax  of  the  Moon  above  the  Sun  as  to  Altitude, 
B  K.  the  Parallax  of  Longitude,  1  K  the  Parallax  of  Latitude.  In  the  little  Tri¬ 
angle  B I  K,  we  muft  find  out  B  I  and  B  K  *  feeing  therefore  the  Apparent  time  of 
the  true  Conjunction  happens  51  Min.  55  See.  after  Noonday,  this  time  being 
turn’d  into  degrees  and  Minutes,  gives  12  Deg.  98  Min.  which  is  the  Arch  E  E. 
with  the  true  place  of  the  Sun,  of  6  Deg.  29  Min.  1  y  See.  Out  of  the  XLVI 
Table  is  taken  the  Right  Afeenfiou  ofthe  Sun  308.89,  which  is  the  Point  F,  to 
which  if  you  add  the  Arch  E  E,  you  will  then  find  the  Point  of  the  Aujuator  that  is 
plac’d  under  the  Meridian  321.87,  which  is  the  Point  E-  To  this  point  of  the 
/Equator  Edocs  anfwcr  out  of  the  fame  XLVI  Table  the  Culminant  point  ofthe 
Ecliptick  D,  viX- 19  Deg.  26  Min.  of  s*.  The  true  place  of  the  Moon,  (the  point  B,) 
is  6  Deg.  29  Min.  of •,  therefore  the  Arch  of  the  Ecliptick  between  the  Meridian 
and  the  true  place  ofthe  Moon,  (  vi^  BD)  is  1 2  Deg.  57  Min.  To  the  point  01 
the  Ecliptick  D,  that  is  plac'd  under  the  Meridian,  does  anfwcr,  according  to  the 
XLV  Fable,  the  Declination  iy.03,  which  is  the  Arch  D  E  t  and  there  the  An¬ 
gle  of  the  Ecliptickand  ofthe  Meridian  r  D  E-—  7* -l2,  whole  complement  108.28 
is  the  Angle  A  D  B.  Laftly,  to  the  Arch  DE  --  1503  add  the  Latitude  of  Pa¬ 
ri*  E  A  ^48.50,  and  there  comes  the  Arch  D  A  ~  63.53. 

There  being,  therefore  given  in  the  Triangle  A  D  13,  the  two  lidcs  A  D  =  63^, 
and  D  B  =  i2.9y,  with  the  Angle  contain’d  between  them,  ADB~-  108.28; 
there  is  found  A  B,  the  diftancc  of  the  Moon  from  the  Zenith,  to  be  6S.2J,  and 
the  Angle  A  BD  66. 28.  The  Complement  of  the  Arch  A  B  is  the  Altitude  ofthe 
Moon  21.79.  To  the  Anomaly  ot  the  Moon  (a)  11  Sig.  27  Deg.  does  anlwer 
out  of  the  XI  Table,  the  Elongation  of  the  Moon  from  the  Centre  102.897.  with 
this  and  the  Latitude  of  the  Moon  is  taken  out  of  the  XXI  Table,  the  Parallax  of 
the  Altitude  ofthe  Moon  5  6  Min.  and  with  the  lame  Altitude  of  the  Sun  the  I  a- 

rallax 


parc  y.  The  Theory  ofthe  Planets. 

Tuxof  the  Sun  of  3  Min.  Therefore  the  Parallax  ofthe  Moon  above  the  Sun  in 
c^Min  which  is  B  1  the  Hypotenufa  of  the  little  Triangle  B  I  K.  And  in  the  fame 
Triatude  B  1  K,  which  is  rectangular  at  B,  there  is  given  the  Angle  I  B  K,  equal  to 
l,r  Wlc  A  B  D.  And  the  Ttiangle  B  I  K  being  taken  (  for  its  littlenefs )  as  plane, 
there  is Wind  B  K  the  Parallax  of  Longitude  =  21  Min.  18  See. 

With  the  Anomaly  of  the  Moon  1 1  Sig.  27  Deg.  is  taken  out  of  the  XXIV  Ta¬ 
ble  the  Hourly  Motion  ofthe  Moon  above  the  Sun,  27  Deg.  44  Min.  Therefore 
by  the  Golden  Rule, 

lfthc  true  Motion  of  give  mimitcs  of  What  will  the  Paral-  There  come  Min. 
the  above  0.  an  hour.  lax  of  Longit.  give.  of  an  hour. 

27  •  60  ■  21  7;?  45  7z 

Therefore  the  Teeming  Conjunction  would  follow  the  true  45  7?  itiinutes  of  an 
hour  if  thc  Apparent  Motion  of  the  Moon  was  equal  to  the  true  Motion-,  but  be- 
caufe’that  docs  not  appear,  let  the  Parallax  of  Longitude  be  fought  again,  at  the  time 
which  follows  the  true  Conjunction  45  r1  Minutes. 

The  point  of  the  /Equator  that  is  plac'd  under  the  Meridian  at  the  time  of  the  true 

Conjunction,  1S321.87.  .  ...  ,.  .  . 

The  Intermediate  time  being  turn  d  intodegrecs?  is  1 1.42.  Add  this  to  the  for¬ 
mer  point  of  the  /Equator  that  is  plac’d  under  the  Meridian  at  the  time 
ofthefeeming  Conjunction,  331.19,  which  is  the  point  E,  to  which  does  an- 
(wer  the  Culminant  point  of  the  Ecliptick  X,  1  Deg  1 J  Min.  which  is  the  point  D. 

Deg.Min.Scc. 

The  place  of  d  at  the  time  of  the  true  Conjunction.  »o3  29  00 

The  Motion  of  in  the  intermediate  time  00  21  18 

The  place  of  the  Moon  at  the  time  of  the  Teeming  \  ^  ^  -Q  jg 

Conjunction  which  is  the  Point  B.  S 

Stg.Veg.Mtn. 

From  the  Culminant  point  ofthe  Ecliptick  D.  u  01  15 

Take  the  place  ofthe  Moon  B.  10  06  5° 

There  remains  the  Arch  B  D  00  24  25 

To  the  Culminant  point  ofthe  Ecliptick  do:s  anfwcr  the  Declination  I  rot?* 
*hich  ische  Arch  D  E,  and  the  Angle  of  the  Ecliptickand  Meridian. 


whofc  complement  to  the  Semicircles  A  D  B 

To  the  Arch  D  E  - - - 

Add  the  Latitude  of  Paris  E  A 
And  there  is  made  the  Arch  D  A 


69  14 
no  8 6 
11  06 

48  JO 
59  5« 


In  the  Triangle  A  D  B,  there  being  given  A  D,  p  B,  A  D  B.  there  is  found  A  B 
thediflance  of  the  Moon  trom  the  Zenith  70- , ,  and  the  Angle  A  B  D  58  . . 

The  com  pleat  of  the  Arch  A  B  is  the  Altitude  of  the  Moon  19“! 

With  which,  and  the  Elongation  ot  the  Moon  is  taken,  , 

The  Parallax  of  the  Moon,  -  $6.. 

The  Parallax  ofthe  Sun,  *■ — ~  \  A 

The  Parallax  of  the  Moon  above  the  Sun  .  *  ”  »• 

which  is  the  Arch  B  1. 

In  the  Triangle  B  1  K,  which  is  rcftangulir :atK,  there  being  given  B ■  I ,  and  the 
Angle  I B  K.  equal  to  A  b  B  -  58  ; ,  there  is  found  the  Parallax  ot  Longitude  B  R. 

~V‘  ''  °’  Mn.See. 


The  firft  Parallax  of  Longitude.  («) 

The  latter  Parallax  of  Longitude,  (») 

The  dilVercncc  of  the  Parallax, 


Min.  Sec. 
21  18 
27  40 


C  ll  R  s  u  s  Mathematicus. 

h  to  be  taken  from  the  firfi  Parallax,  and  there  remains  -a 
the  Apparent  Motion  of  the  Moon  in  the  fpacc  of  the  v 
Intermediate  time  of  45  Min.  42  Sec.  — J 


The  Apparent  Mo¬ 
tion  of  the  Moon, 

H'  5<5" 


Minutes  of  The  firfl  Paral. 
an  hour.  of  Longitude, 

45'  ,:  *1' A 
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Minutesof 
an  hour. 


Therefore  the  feeming  Conjunction  follows  the  true  Min.  65  ,  \  1. 

Let  there  be  fought  therefore  the  Parallax,  of  Longitude  and  Latitude  at  the  time, 
which  follows  the  true  Conjunction,  Min.  65 ,  5 

The  point  of  the  /Equator  plac’d  under  the  Meridian  1  Deg.  Alin. 

at  the  time  of  the  true  Conjunction,  >  37. 1  87 

To  which  add  the  Intermediate  time  turn'd  into  degrees,  15  35 

The  fumm  of  this  Addition  thews  the  point  of  the  /Equator  *> 
that  is  plac'd  under  the  Meridian  at  the  time  of  the  teem-  r  337  21 

ing  Conjunction,  which  is  the  point  H,  £  ) 

To  which  anfwcrs  out  of  the  XLV1  Table,  the  point  \ 

of  the  Ecliptick  plac’d  under  the  Meridian,  S  11 

The  true  Motion  of  the  Moon  in  the  time  that  paffes  -a 
between  the  trueand  feeming  Conjunction,  is  30  Min.  s  6  29 

The  place  of  d  at  the  time  of  the  true  Conjun.  was  j 
Therefore  adding  thcfc30  Min.  there  is  made  up  the  true  -a 
place  of  the  Sun  at  the  time  of  the  feeming  Coniundion,  k  g&  6  59 

which  is  the  point  B,  J 

The  Arch  of  the  Ecliptick  between  the  Meridian,  and  the  *?  n 

true  place  of  the  Sun  is  l)  B,  S  °  ‘3 

To  the  Culminant  point  of  the  Ecliptick  D,  docs  anfwer  the  ) 

Declination  D  E  9.56,  and  the  Angle  of  the  Ecliptick,  (  . 

and  Meridian  r  L>  E  68.44,  whole  compl.  to  the  Semi-  r  1  50 

circle  is  the  Angle  A  D  B,  ) 

To  the  Declination  of  the  Culminant  point,  that  is,  to  the  Arch  D  E,  9  5  6 

Add  the  Latitude  of  Parity  E  A,  - -  48  50 

And  there  is  made  the  Arch  AD  58  06 

There  being  therefore  given  in  the  Triangle  ADB,  the  two  (ides  ^ 

A  D,  and  D  Li,  with  the  Angle  between  them  A  D  B,  there  is  found  >  71  jr 

A  B  the  diltancc  of  the  Moon  from  the  Zenith ,  J 

And  the  Angle  A  B  D  56  30 

The  Compl.  of  the  Arch  A  B  is  the  Altitude  of  the  Moon,  18  49 

With  this  and  the  Elongation  of  the  Moon  there  is  taken  out, 

The  Parallax  of  the  Moon  57' 

The  Parallax  of  the  Sun  3 

ThcParallax  of  the  Moon  above  the  Sun.  54  ^  I 

In  the  Triangle  B  I K  which  is  Rectangular  at  K,  there  is  given  B  I,  ^ 
and  1  B  K,  the  Angle  equal  to  the  Angle  A  D  B  *  and  there  is  found  >  M'm.Sec. 
the  Parallax  of  Longitude  B  K.  J  30  00  K 

And  the  Parallax  of  Latitude  I  K.  44  5^ 


The  Examination  of  the  feeming  Conjunction. 

At  the  time  of the  feeming  Coniundion,  the  true  diltancc  of  the  Moon  from  the 
Sun  ought  to  be  equal  to  the  Parallax  of  the  Longitude  ot  the  Moon  above  the  Sun, 
that  is,  to  the  Line  B  K  which  was  laltly  found.  Let  therefore  the  true  diltancc  ot 
the  Moon  from  the  Sun  be  lought  by  the  Rule  of  three,  thus : 


Minutes 


The  Theory  of  the  Planets. 


— -  The  dift.  of  2) 

„f  .  The  true  Motion  Minutes  between  the  •  from  ®  at  the 

Minute  >  s,VCs  0f  t|,c  Moon.  true  and  feeming  i  B  time  of  .the  fee- 

an  >K)pL  -y  •  6s'  ,  i  ming  <S 

60  4  }o\  11".  {x 

This  diltancc  of  30'  1 1 "  agrees  with  the  Parallax  of  Longitude  B  K,  which  we 
I  A  found  above  to  be  30'.  Therefore  the  difference  of  time,  65  T;  between  the 
rruc  Coniundion  and  the  lceming  is  right.  .  . 

Tothis  time  that  paffes  between  the  true  and  feeming  Conjundion, 

docs  anlwcr  M  $ 

The  Anomaly  of  the  Moon  35  33 

The  Motion  oi  the  Moon’s  Latitude  .  .  3° 

Therefore  at  the  time  ot  the  feeming  Congindion^  ^ 

The  Ample  Anomaly  of  the  Moon  is  11  *7  lJ> 

The  middle  Motion  of  Latitude  00  °9  5^  34 

The  Prolihafh.  of  the  Moon  00  00  13  19  A. 

The  true  Motion  of  the  Moon’s  Latitude  00  10  09  53 


00  10  09  53 


30  00 
21  18 
08  42  A. 
65  ,i. 


To  which  docs  Anfwer 

M.  S. 

The  true  Latitude  of  the  Moon  5*  3^  North. 

ThcParallax  of  Latitude  I  K  44  5<* 

The  feeming  Latitude  of  the  Moon  °7  40  North  .n/ 

The  Semidiametre  of  the  Sun  1 5  55 

The  Semidiametre  of  the  New  Moon  11  4°  “/ 

The  Summ  of  the  Semidiametres  43  ag 

The  cover’d  part  of  the  Sun’s  Semidiametre  21  03  1  e 

Which  amounts  to  07  55'  Eccliptical  Dig. 

In  the  Triangle  a  <h  which  is  as  good  as  Rea-angular  at  d,  there  being  given  ad  Fig.XLIX 
and  d  there  is  found’*  d,  t  he  Line  of  the  Moon’s  Courfc,  from  the  beginning  to  the 
middle  of  the  Eclipfc,  =  27  min.  40  fee.  Let  it  now  be  cnquird,  in  how  long  time 
the  Moon  goes  through  this  Line,  m  her  Apparent  Motion. 

The  Paral.  of  Long,  at  the  time  of  the  feem.  Con  j.  (*.)  30  00 

The  Paral.  of  Long,  at  the  time  of  the  true  Con;,  (h.)  21  18 

The  dillcrcncc  of  the  Parallaxes  is  .  .  .  9°  4^  A. 

The  time  between  the  true  and  feeming  Conjunction.  (  i  J  65  , .. 

To  which  Anlwcrs 

The  true  Motion  of  the  Moon  (  m)  3°  12 

Take  hence  the  Differences  of  the  Parallaxes  (A)  08^42 

There  refts  the  Apparent  Motion  of  the  Moon  for  65'  A,  21  30 

The Appar.  Minutesof  The  Line  from  the  The  time  of  Inci; 

Mot.  of  the  gives  an  hour,  beginning  to  the  mid-  gives  dence. 

Moon  65,;  die  of  the  Ecchplc  84 

n't  27} 

Laftly,  let  the  Parallax  of  Longitude  be  fought,  which  is  t  I10.  20 min.  after  the 
feeming  Con  junction.  ...  ,  _ 

The  point  of  the  / Equator ,  plac’d  under  the  Meridian  at  thctunc7 

of  the  lceming  Conjunaion,  ( I )  S  (  , , 

The  Intermediate  time  1  ho.  2  min.  being  turn’d  inro  dcj».  makes  20  >ada 
The  point  of  the  /Equator ,  plac’d  under  the  Meridian  bo  atccit,^^  2i\ 
the  feeming  Conjunaion 

To  winch  Anfwcrs 

D.  M 

The  point  of  the  Eclipt.  that  is  plac’d  under  the  Meridian  X  27  coD* 

The  true  place  of  the  Moon  »  7  30  B. 

Nnnnn  The 


Book  IX. 


Cursus  Mathrmaticus. 

The  Arch  of  the  Ecliptick  between  the  Meridian  i  D.  A1-  gj) 
and  the  true  place  of  the  Moon,  >  49  24 

To  the  Mint  of  the  Ecliptick  D,  which  is  plac'd  7  x  20  D  E 
under  the  Meridian  does  anfwcr  the  Inclm.  J 
And  the  Angle  of  the  Ecliptick  and  of  the  Meridian,  66  51  r  D  E 
.iti  _ 1 _ _  ..... - -  I  12  An  A  1 )  ri 


W hofe  Complement  is 
The  Latitude  of  Paris, 
AE+DE, 


1 13  49  ADB 

48  50  AH 

4 9  7° 

79  03  A  B 


In  the  Triangle  AD  13,  there  being  given  A  D, 

1)B,A  Dll,  there  is  found  the  diftancc  ot  >  79  03  A  15 

the  Nloon  from  the  Zenith,  ■> 

And  the  Angle  A  B  D,  “  7  4J  43 
The  compl.  of  the  Arch  A  B  is  the  Altitude  of  ]>  >  10  97 

With  this  and  the  Elongation  of  the  Moon  there,  is  taken  out 

Mm. 

The  Parallax  of  the  Moon,  -  58 

The  Parallax  of  the  Sun,  *  3 

The  Parallax  of  the  Moon  above  the  Sun,  5  5  B  I 

In  the  Triangle  B I K.  which  is  rcftangular  at  K,  there  is  given  B 1  and  I  B  K, 
the  Angle  equal  to  AD  B-,  and  there  is  found  the  Parallax  ol  Longitude  38  •(, 
B  K.  w :  Wherefore  proceed  according  to  the  Rule  of  Three  juft  now  deliver’d, 


The  Parallax  of  Long,  at  the  time  of  the  forming  Con).  ( *) 
The  Parallax  of  Long  of  80'  after  the  teeming  Conj.  ( vs) 
The  difference  of  the  Parallaxes  is  — “  . 

The  true  Motion  of  the  Moon  in  the  fpacc  of  8o'.  is 

The  Apparent  Motion  of  the  Moon  in  the  fpacc  of  80'.  is 


Min.Stc. 

30  00 
38  3  6 

16  §}“*“» 


The  Appa.  Mot. 
of  the  Moon 
28'  23" 


...  .  r  The  line  from  the 

cives  Min.utcs  of  noddle  to  C|1C  cnti 
8  an  hour.  ol  the  Edijrics 


The  Apparent  time  of  the  true  Con),  at  Paris ,  Jan. 
The  time  between  the  true  and  Teeming  Conjunction, 

The  Apparent  time  of  the  Teeming  Conjunction, 
The  time  of  Infuicnce,  - 

The  beginning  of  the  F.clipfc,  Jan. 

The  time  of  Emerfion,  - - 

T  he  end  of  the  Eclipfe,  - 

The  whole  Duration  in  hours,  - 


j  The  Time  of 

1  61VCS  Emerfion. 

78' 

hi  M.  S. 

0515^  after  Mid-day. 
1  05  18 

1  57  13  after  Mid-day. 
1  24  Subtract 

i  o  33  13  after  Mid-day. 

1  18 

>3  15  13  after  Mid-day. 

2  42 


It  now  remains,  that  I  furnifh  you  with  certain  Rules,  how  to  find  the  Apparent 
Motion  of  the  Moon  from  the  Sun  ;  by  the  Guidance  of  which  Rules  I  have  drawn 
up  the  fore-going  Calculation,  and  by  which  we  mult  regulate  the  fame  111  other 
Eclipfcs  afterwards.  Firft  of  all  then  we  muft  determine  that  Interval  of  1  ime,  at 
which  we  have  a  mind  to  find  the  Apparent  Motion  of  the  Moon.  That  Interval 
cither  comes  between  the  Moment  ot  the  true  Conjunction,  and  that  Inltaut,  at 
which  the  Moon  in  its  true  Motion  is  To  far  diftant  from  the  Sun,  as  the  laraiiax 
of  Longitude  amounts  to,  at  the  time  of  the  true  Conjunction  \  or  it  is  the  time 
tween  the  feeminR  Conjundlion  and  the  Moment,  that  goes  before  or  toliows  it. 
Tome  Minutes.  In  the  firft  Interval  the  point  of  Time,  from  winch  we  begin  to 
compute  cither  backward  or  forward,  is  the  Moment  of  the  true  Conjunttionj 
the  other  the  Head  or  beginning  of  the  Calculation  proceeds  from  the  Teeming  - 


1  be  Theory  of  tk  (Plamts.  817 

nrz  Poi-Thc  Apparent  Motion  of  the  Moon  therefore  in  the  tirll  Interval,  let 
K- the  firft  Rule:  At  both  the  Bounds  of  the  Interval  that  is  given,  that  is,  at 
J  rime  of  the  true  Lomnnaion,  and  alio  at  that  point  ot  tune,  that  the  Moon  in 
true  Motion  is  dilla.u  from  the  Sun,  as  much  as  the  Parallax  of  Longitude  at 
r  me  of  the  true  Congmdion  am  rum to,  let  t  here  be  in  readmeis  the  Parallax 
“  l  omfitiide,  and  let  the  Dillercnee  of  theic  Parallaxes  be  taken.  I  hen  if  the 
Pirilhx  of  Longitude  at  the  time  of  the  true  Conjunction  Hull  be  greater  than  the 
Pinllax  that  belongs  to  the  other  Bounds  of  the  Interval,  you  muft  add  the  diftc- 
,reof  Parallaxes  Vo  the  Parallax  that  anfwcrs  the  very  moment  of  the  true  C011- 
m  iion  -,  and  voullull  have  the  apparent  M- -non ot  the  Moon  tor  thcfaid  Interval-. 

it  the  Pira'Ilax  that  belongs  to  the  true  Coujimttion  be  leis  than  the  Parallax  of 
Ac  other  Bound,  then  von  mull  take  away  the  difference  of  the  Parallaxes  from  the 
1’iriUix  that  anlw.  rs  the  true  CouiutUion,  and  again  there  will  appear  toe  Appa- 
Motion  of  the  Moon  for  the  laid  Interval.  It  you  demand  the  rcaion  of  this 
u  -  of  working  it-,  confider,  that  if  the  Parallaxes  of  both  the  Bounds  ot  the  given 
Interval  were  equal,  then  the  Apparent  Motion  of  the  Moon  would  be  equal  td 
flic  true  Motion \  VVherctorc  the  Apparent  Motion  differs  as  much  from  the  true, 
is  the  diifercikc  of  the  Parallaxes  comes  to.  larthcnnore we  mult  know,  that  all 
pVnllixcs  bring  the  Star  nearer  the  Horizon,  than  it  would  be  teen  to  be  from  the 
fViitrc  of  the  Earth:  Wherefore  in  the  pattern  Quadrant  ot  the  Zuhacki  the greatcb 
Parallaxes  do  the  more  help  the  proper  Motion  of  the  Moon  towards  the  haft,  as 
the  lctTer  Parallaxes  do  promote  it  the  lets.  And  feeing  m  the  fame  Eaftern  Qua- 
ant  the  true  Coninnilion  does  always  folio*  the  Teeming  one,  and  for  the  fame 
rcafon  alfothc  other  Bound  of  our  Interval,  which  conltamlv  tends  from  the  true 
Con junction  to  the  teeming  one  -,  the  following  Rjund  of  the  true  Conjundlion,  if  it 
be  help’d  bv  a  lets  Parallax  than  the  foregoing  is  help’d  by,  muft  needs  doe  the  lets 
towards  promoting  the  Moon  towards  flic  Halt,  and  (o  the  Apparent  Motion  be¬ 
comes  lets  than  the  true-,  whereby  it  comes,  that  the  ditlcrcncc  of  the  I  araiJaxcsis  . 
to  be  taken  from  the  true  Motion,  that  the  Apparent  Motion  may  be  made  out.  The 
contrary  happens,  when  the  latter  Bound  fthat  is,  ot  the  true  Conxion  Ms  help  d 
by  a  greater  Parallax  than  the  former  is  help’d, -by  which  it  comes,  that  the  Moon 
is  in  its  proper  Motion  tlmift  more  and  more  Lafttfard.  But  in  the  Weftern  Qiia- 
dratit of  the  7..M.  the  greater  Parallaxes  do  move  the  Moon  more  towards  the 
Well  and  To  do  retard  its  Motion  Eatlward.  And  hnce  in  the  Weftern  Qu  ad  rant 
die  true  Conjunction  always  goes  before  the  teeming  one,  audio  consequently  bc- 
forcdic  other  Bound  of  our  Interval  alto,  which  always  tends  from  the  true  to  the 
teeming  Coniuudio.i ;  therefoie  if  the  foregoing  Bound  of  the  true  Conjunction  be 
retarded  bv  the  Idler  Parallax,  but  the  other  following  Bound  by  the  greater,  that 
Retardation  mull  needs  be  always  gicar.r  and  greater  ♦,  and  to  the  Moon’s  Motion 
Eatlward  mull  be  more  and  more  hindred  :  Whereby  the  Apparent  Men  ion  docs 
again  become  lets  than  the  true  -.  and  to  it  comes,  that  the  diHcrchcc  ot  the  Parallaxes 
is  to  be  taken  awav  from  the  tme  Motion  But  if  the  Parallax  that  aulwers  the  true 
Conjunclion  in  riic  Wellern  Quadrant  be 'greater  than  the  Parallax  of  the  tollow- 
ing  i'ouud  •  then  the  Ra  ?rdaiion  of  the  Moon,  which  is  greater  at  the  Beginning- 
of  the  M  :t;on,  a  rows  let's  and  let's  afterwards-,  and  to  it  comes  to  pals,  that  the  dif¬ 
ference  of  the  Parallaxes to  be  added  to  the  true  Motion.  Now  the  Parallax  ot 
the  Moon  above  the  Sun  in  Longitude,  at  the  time  ot  the  true  Conjundlioii,  is  the 
lame  with  the  true  Motion  of  the  Moon  from  the  Sun  m  the  laid  Interval.  And 
hence  it  is,  that  Tor  lhouncfs  take  the  Rule  puts  that  Parallax  for  tins  true  Mo- 

1  Now  as  for  the  Interval  taken  on  this  fide,  or  beyond  the  Teeming  Coniiinaion, 
the  latter  Rule  for  finding  the  Moon's  Apparent  Motion  is  This  :  Let  the  Moons 
true  Motion  from  the  Sun  at  the  Interval  given  be  firft  of  all  in  readmeis  4  then  at 
the  beginning  and  end  of  that  Interval  let  there  be  fought  the  Parallgx  of  the  Moon 
above  the  .Sun  in  Longitude,  and  lor  the  dillcrencC  of  theic  Parallaxes  be  taken. 
Afterwards  conlidcr,  whether  the  wb.olc  given  Time  do  pal's,  while  the  Sun  is  in  the 
Eaftern  Quadrant  of  the  Ecliptick,  or  alt  the  while  it  is  hi  the  Weftern  or  whe¬ 
ther  it  be  divided  between  both.  h  the  whole  tune  be  Ipcnt  in  the  Laltcrn  Qua¬ 
drant,  and  the  Parallax  at  the  beginning  of  the  time  be  greater,  than  at  the  end, 
then  take  away  the  ditlcrcncc  of  the  Parallaxes  from  the  Moons  true  Motion  ttoni 
the  Sun-,  but  if  it  be  lefs,  then  add.  But  now  it  in  all  the  given  time  the  Sun  be  m 
N  n  n  n  n  2 
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the  Weftern  Quadrant,  and  the  Parallax  atthc  beginning  of  this  time  be  greater 
than  at  the  end'  then  add  the  differences  of  them  to  the  Moon’s  tine  Motion  from 
the  Sun  i  but  it  it  be  lei's,  then  take  k  away.  Laltly,  it  the  r  une  given  be  divided 
etwee  i  both  Quadrants,  lb  as  that  the  hrft  part  is  fpent  m  chcLallcrn,  the  latter 
in  the  VVeftern  Quadrant  of  the  Eclipticky  then  you  mult  take  theSumm  of  both 
P-ir  dhxcs  from  the  Moon's  true  Motion  from  the  Sun  :  So  there  comes  the  Moon’s 
Apparent  Motion  from  the  Sun  for  the  given  Interval.  You  maycalily  gather  the 
Rea  I  on  of  this  latter  Rule  from  what  was  jultnow  laid  tor  the  hxplanation  of  the 
hornier. 


yance 


PROBLEM  XI. 

7 o  compute  the  true  Place  of  the  Sim,  and  its  Difl, 
from  the  Earth  by  the  Rudolphinc  Tables. 

r-«Oi  the  year  1 581*  Nov.  23.  Current  d.  16.  ho.  o  min.  from  Noon-day,  in  Appa- 
*  rent  time  let  the  true  place  of  the  Sun  be  demanded  with  rclpcft  to  'Urenburgh } 
that  is,  Nov.  24  Current  d.  of  ufual  Time,  4  ho.  in  the  Morning.  Therefore' by 
the  firlt  Precept  of  the  firll  Problem,  when  the  given  time  fells  not  m  Leap-year 
after  the  end  of  February,  and  the  Hours  arc  in  the  Pore-noon,  let  two  be  taken 
from  the  given  Number  of  days,  and  let  Twelve  be  added  to  the  Fore-noon 
Hours  1  fo  there  is  nladc  Nov.  the  22  complete  d.  16  ho.  and  feeing  the  true  place  of 
thc  Sim  is  in  11  deg.  t ,  there  is  taken  out  of  the  full  pact  of  the  Table  of  Equa- 
tionof  time,  the  firll  part  of  the  Equation  of  time,  6  nun. (omitting  the  Seconds) 
with  this  Title,  Subtract  Where  the  time  firll  Equated  becomes  Nov.  22.  d. 
1 5  ho.  54  min.  Again,  by  the  fame  Precept  of  the  firll:  Problem,  the  Currcntycar 
of  our  Lord  being  given,  vi^.  1 581,  let  one  be  taken  away*  and  there  remains 
the  complete  year  of  out  Lord,  1  *81,  to  which  is  always  added  the  number  471?, 
and  there  is  made  the  complete  year  ot  the  "Julian  Period,  6294,  and  above  Olhltr 
complete  d.  1 5  ho.f4  min-  which  is  the  Altronomical  time  fitted  for  our  going  to  the 
Rudolphinc  Tables.  For  the  7  min.  53  fee.  which  are  mention’d  in  the  Second  precept 
of  the  firll  Problem,  do  not  Delong  to  the  Rudolphinc,  but  only  to  the  Solar  Tables  of 
7ycfco-,  though  yet  the  latter  part  of  the  Equation  of  time  is  by  all  means  to  be  fitted  to 
this,  as  wellas  in  7  veto's  Solar  Tables  ^  which  one  thing  I  thought  good  to  hint  ill  the 
iccond  Precept  of  Problem  1.  before  mention’d,  left  you  Ihould  perchance  milfakc  the 
fctilc  of  thole  words.  But  we  fiiall  then  be  able  to  find  the  latter  part  of  the  I  quation 
of  Time,  when  we  have  found  the  Sun's  Apogee,  and  from  that  its  middle  Anomaly. 
But  now  omitting  the  Epocha  of  6coo  years,  for  the  remaining  time  that  has  been  laid 
open,  we  take  out  of  Fable  XXVI.,  the  Sun’s  middle  Motion  from  the  /Equinox, 
a 3  follows  : 

The  mid.  Mot.  of  @  from  T, 

Years  200  0041981 

80  0216793 

14  0016628 

Oclob.  complete  8323241 

d.  complete  22  0602340 

h.  15  0017112 

m.54  0001027 f 


The  Epodnof6ooo 
Mid.Mot.  0  from  r 


9019122 

7994971 


*  Note,  that  in  the  Table 
of  Minutes  one  Cypher  is  Hill 
to  be  prefix’d. 

Table  XXV- 


1.7014094 


There 


The  Theory  of  the  Tlaneii. 

- There  have  part  lincc  the  Epocha  Tropical  Years  194.9019 

the  Logarithm  of  which  Number  is  .  1.4996776  « 

The  Log.  of  the  mid.  Mot.  of  the  Apog.  of  0  in  T  rop.  Y.  2.2334617  Table  XXV. 

The  Log.  of  the  m  id.  Apog  of  &  in  the  time  laid  open  is  0.703 1 393 

<%  fyf- 

tUhofe  abfolntc  Number  is  - -  - - - 0  5*0402 

The  Epocha  of  the  mid.  Mot.  of  the  Apog.  of  <•>,  6coo  3  0.377 5  Table  XXV . 

The  Place  of  the  Apogee  of  the  Sun  - -  3  5*4^57  £ 

part  dec.  (ire.  \  Deg,  with  dec  part.  , 

The  middle  Motion  of  the  Sun  from  Aries  70  252.0  Table  XXVI*  * 

14  O.50+ 

09  0324 

40  j44o 

251.5073840 

That  is - 8  12.5073-?  Sub 

The  Place  of  the  Sun’s  Apogee  (  £  ) - 3  5.4257J 


That  is - 8  12.5073-?  01 

The  Place  of  the  Sun’s  Apogee  (  £  ) - 3  5.4257  J 

The  middle  Anomaly  of  the  Sun - 5  7.0816 

W^h  which  is  taken  out  of  the  latter  part  of  the  Table  of  Equation  of  Time, 
the  latter  part  of  the  Equation  of  Time  3  Min.  (  omitting  the  Seconds  )  with  the 
Title,  fubtraft.  Wherefore  the  true  Artronomical  Time  is  Nov.  nd.  15  h.  51  Min. 
jy  now  tothofc  3  Min.  docs  dnfwcr  out  of  Tab.  XXVI.  the  Particle  of  the  Sun’s 
Motion  0000057,  which  is  to  be  fubtratted  from  the  middle  Motion  of  the  Sun  be¬ 
fore  found  for  the  time  laid  open  above  the  entire  Revolutions,  to  wit,  from  90191 22  * 
and  there  remains  the  fame  middle  Motion  of  the  Sun  more  exaft  9019065.  y 

And  the  fame  Particle  of  the  Sun’s  Motion,  vi 0000OS7  being  multiplied  by  36, 
the  two  laft;  Figures  being  cart  away,  it  affords  o.ooii  decimal  parts  of  a  degree, 
which  arc  alfo  to  be  drawn  from  the  middle  Motion  of  the  Sun  from  Ar ies>  above 
turn'd-  to  wit,  fromSSig.  11  Deg.  5073,  and  the  fame  will  remain  more  exatt, 
vk  of  8  Sig.  12  Deg.  5052.  <ft 

With  the  middle  Anomaly  of  the  Sun,  5  Sig.  7  Deg.  0816  is  taken  out  of  Ta¬ 
ble  XXV111.  the  Projibapb.  of  the  Sun  0.81 95  S.  which  if  it  be  taken  from  the  middle 
Motion  8  Sig.  ia  Deg.  5052,  there  remains  the  true  Place  of  the  Sun  8  Sig.  1 1  Deg. 
6857.  Now  to  the  fame  middle  Anomaly  5  Sig  7  Deg.  0816  docs  anfwcr  out  of 
the  fame  Table  XXV1H.  the  Logarithm  of  the  Diftancc  of  the  Sun  from  the  fcarth, 


PROBLEM  XH. 

To  find  the  Heliocentric ^  Place  of  the  five  Planets  in  thd 
Ecliptic^  and  alfo  the  curtail’d  Difiance  of  the  fame 
from  the  Sun . 

THE  middle  Motion  of  the  Sun  tor  the  time  laid  open,  above  the  entire  Re¬ 
volutions,  and  which  was  mark’d  in  the  foregoing  Problem  by  the  Letter  y, 
was  90 19065. 
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Book  ix. 


To  which  docs  anfwcr  the  Log.  1.9551615 
The  Log.  of  the  mid.  Mot.  of  <?  in  a  Tropical  Year  1.71566V 3  Table  XXXV. 

The  Log.  of  the  mid.  Mot.  of  <?  for  the  time  laid  open  1  u6$Q$2  $ 
above  the  entire  Revolutions  S  *  y 


To  which  anfwers  the  abfolutc  Number 

The  Tropical  Years  4 
90 
100 

The  Efoeba  6oco 


479545)^ 

3 26b: 7 5  / 

85316^0  kTablc  XXXV. 
34037^  ( 

426 1 b8  j 


T  he  middle  Motion  of  Mars  from  Arifs  2.2260860 

The  Log.  of  the  Tropical  Years  from  the  Fpocha  (<x)  2.4696776 

The  Log.  ol  the  Mot.  of  the  Aphch  ot  cf  m  a  Trop.Y.  2.2694130  Table  XXXV. 

The  Log.  of  the  Mot.  of  the  Aphcl.  of  J  in  time  ex  pan.  0.7390926 

Sig.  Deg. 

Whole  abfolutc  Number  is  -  0  5.4839 

The  Lpocha  of  the  Aphel.  of  Mars  6000 - 4  ^3-«7  78  Table  XXXV. 

The  Place  of  the  Aphelion  of  Mars  — 


■  4  28.6617 


Decimal  Parts  of  a  Circle.  I  Deg.  rrilh  Decimal  Parts, 

The  middle  Motion  of  Mars  from  Aries  22  |  079.2  T able  XXVII, 

60  1  1.160 


Sig.  Deg. 

That  is - * — — - *  21.39096c  Subt. 

The  Place  of  the  Aphelion  of  Mars  (  £  ) - — - - 4  28.661 7$ 

The  middle  Anomaly  of  Mars - 9  22.7292 

With  which  is  taken  out  of  Table  XXXVI.  the  Projlbaph<frefis  of  Mars  9.3308  A, 
which  being  therefore  added  to  chc  middle  Motion  of  Mars  from  Aries,  to  wit,  2  Sig. 
21  Deg.  3909,  it  makes  the  Heliocentrick  Place  of  Mars  in  the  Orbit  3  Sig.  7ll7- M 

Again  :  The  Log.  of  a  Trop.  Y.  from  the  Epoeba  (a)  is  2.4696776 

The  Log.  of  the  Mot.  Si  <t  from  r  -  -  1.0429783  Table  XXXV/ 


The  Log.  of  the  Mot.  Si  cf  from  r  - 

The  Log.  of  the  Mot.  si  3  in  time  laid  open  - - 0.5126559 

Big.  Deg. 

Whofc  abfolutc  Number  is  — —  •  - — .  o  3.2*58 

The  Epoeba  si  c?  6000  — — u  — -  — — - —  1  13.2867 

The  Place  si  J  ■  ■■■■—■  ■■ — - - -  - -  t  16.5425 

Sig.  Deg. 

Prom  the  Heliocentrick  Place  of  £  in  the  Orbit  (  k  )  3  0.72 1 7 

Take  the  Place  oi  t>i  — — - — —  1  16.5425 

There  remains  the  Argument  of  the  Latitude  of  Mars  1  14. 1 792 

With  which,  out  of  Table  XXXVII.  is  taken  site  Inclination  of  Mart  i.aSjB, 
and  the  Reduttion  0.0147  S. 

Thcre: 


part  V- 


8}i 


The  Theory  of  the  TUnets. 


Sig. Deg. 

Therefore  from  die  Hclioc.  Place  in  the  Orbit  - 3  07217 

Take  the  Reduction - • -  -  0  0.0147  *• 

^nd  there  remains  the  1  ielioc.  Place  of  A  in  the  Bclip.  3  0.7070  6 

Again  With  the  middle  Anomaly  of  Mars  Sig.  9  Deg.  22.  7292.  out  of  Table 
XXXVI.  is  taken  the  Diltancc  of  Mars  from  the  Sun  4201 00*  and  of  the  Inclination 
oiMars  1.2838  the  Sign  of  Complement  is  909989,  whofc  Arithmetical  Comple¬ 
ct  is  which  is  the  Curtation  of  the  Diltancc  of  Mars ,  to  be  taken  from  the 
farmer  Diltancc  of  420100,  that  there  may  remain  the  curtail’d  Diltancc  of  Mars 
horn  the  Sun  420089.  » 


PROBLEM]  XIII. 

Jo  determine  the  Geocentric ^  place  of  the  Planets  in  the 
Zodiac I;  according  to  Longitude  and  Latitude. 

IN  the  Triangle  chat  lies  between  the  Sun,  the  Earth, and  the  Planet, are  given  the 
two  Tides,  4UC  arc  extended  from  the  Sun  to  the  Earth  4nd  the  Planet,  with  the 
External  Angle  to  the  Sun*  to  wit, by  taking  away  the  true  place  of  the  Sun  from  the 
Heliocentrick  place  of  the  Planet  in  the  Echptickv  or  this  trom  that,  that  the  Re¬ 
mainder  may  be  lefs  than  the  Semicircle.  And  here  is  fought  the  Angle  to  thtf 
Earth,  whicn,  in  the  upper  Piancts,isthe  greateft  of  the  unlftiown  Angles, bccaufc  op- 
polite  to  an  upper  Planet’s  diltancc  from  the  Sun, that  isgreatcr  than  that  of  the  Eartni 
but  in  the  lower  Planets  it  is  lefs,  bccaufc  oppolitc  to  a  lefs  diflancc  of  a  lower 
Planet.  In  our  Example  therefore, 

Sig.  Deg. 

The  Me  place  of  the  Sun  found  by  Prob.  XI.  is  8  1 1.6857  >  Subtra& 

The  Heliocentrick  place  of  cf ,  found  by  Prob.  XII.  (fl)  3  0.7070  J 

The  External  Angle  to  the  Sun,  5  10.9787 

»  The  half  of  whicn,  is  -  2  20.4803 

The  Curtail'd  diftanccof  from  ©  by  Prob.  XII.  0)  420089  ? 

The  diltancc  of  the  Earth  from  the  Sun,  Prob.  XI.  (t)  '  399277  > 

ioio8u  58.2314 

45 _ 

93713*0  13.2314 
1077589  80.4893 

1014719  54.5183 

Th^Anglc  to  the  Earth,  135.0176 
Sig.  Deg. 

That  is  a  150176 
The  true  place  of  the  Sun,  8  11.6857 

The  Gcoccntrick  place  of  <f.  3  26.6681 

And  here  you  mufl  take  notice  of  this  Rule:  When  the  Heliocentrick  place  of 
the  Planet  in  the  Ecliutick,  has  been  taken  away  from  the  true  place  of  the  Sun,  as  in 
this  example  ^  then  tnc  Angle  from  the  Earth  is  likewife  taken  from  the  Sun’s  true 
place:  But  if  die  true  place  of  the  Sun  be  taken  from  the  Heliocentrick  place  of 
the  Planet  -,  then  the  Angle  to  the  Earth  is  added  to  die  Sun’s  true  place,  tnat  the 
Gcoccntrick  place  of  the  Planet  may  appear. 


For 
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For  the  finding  the  Latitude  of  a  Planet . 

The  Rule  was  given  Scftion  the  II.  of  this  Book,  Chap.  XX1I1. 


As  the  Sign  of  the  Angle  to  (5 
is  to  tnc  Sign  of  the  Angle  to  the  Barth, 
So  is  the  Aren  of  Incl  ination 
co  the  Arch  of  Latitude. 


(160.97 07)  r,)  i;u 
(ilynj6)  984937 
(1.1838)  01 0850 
(2.7844)  044474 


The  Latitude  of  Mars  is  found  to  be  a.7844  •,  which,  becaufc  the  Argument  ofLa- 
titude  by  the  foregoing  Problem,  was  1  Sig.  14  Deg.  1792,  is  therefore  Afeendirig 
Northward,  while  the  Planets  tend  from  a  to  the  Northern  limit  •>  thence  to  \j  it  is 
North  defending-,  from  w  to  the  Southern  Limit,  it  is  South,  deli-ending;  laflly, 
from  the  Southern  Limit  to  a  it  is  South  afeending. 


PROBLEM  XIV. 

To  find  the  Longitude  and  Latitude  of  the  fix'd  St  an 
at  any  time  that  is  given .  # 

IN  the  beginning  ofthc  Year  1676.  let  the  Longitude  of  the  firft  Star  in  Aries  be 
fought :  Taking  one  from  the  year  given,  there  remains  the  complcat  year  of 
our  Lord  1675,  and  adding  4713,  there  is  nude  the  complcat  year  of  the  Julian 

Period,  38  The  Logarithm  of  388  is  2  58883 

[The  Logarithm  of  the  middle  Motion  of  the  fix’d  \  2.1 5116  Tab.  XXV. 

Stars  in  a  Tropical  year.  5  — , — - 

0.74C09 


Whofc  abfolutc  number  -  - - 

The  Epocha  6000.  — -  • - 

S>g  Deg. 

0  54  960 
0  23.1825 

Tab.  XXV. 

4 

The  Longitude  pf  the  firft  Star  of  r, - 

The  Longitude  of  Sirim  from  the  firft  Star  of  r , 

0  28.6791 

2  iev,75 

Tab.  XLlV. 

The  Longitude  of  Sirin  from  the  /Equinox, 

The  Latitude  of  Siriua,  -  - 

3  9-6Hl 

0  39.500 

Tab.  XLlV. 

Now  the  Latitudes  of  the  fix’d  Stars,  arc  by  mod  Learned  Afironomers  thought 
to  be  unchangeable,  and  therefore  they  continue  always  the  fame,  as  they  are  taken 
out  of  the  XLlV  Table;  but  if  the  Longitude  of  any  Star  be  demanded  at  any 
other  time  after  the  beginning  of  the  ycar>  you  mull  add  for  every  Month,  0.0012, 
and  for  every  week  0.0003  parts  (i  e,V°ooo  part*)  of  one  degree. 

And  now  having  fhown  the  ufe  of  Tycho's,  as  well  as  of  the  Kudolphine  Tables, 
both  by  Precepts  and  Examples,  I  (hall  hear  to  this  IV.  Se&ion,  ai  d  lb  co  my  Afire- 
nomical  Inftitutions  put 


AN  END. 


TYCHOS 

SOLAR  and  LUNAR 

TABLES. 


O  o  o  o  o 


ta: 
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Tycho  x  Solar  and  Lunar  Tables. 


TABLE  I. 

Tycho’ *  Solar  Epoch.?,  according  to  the  Meridian  of  Urcnburgh,  at  Mid-day  in  the 
Calends  of  January. 


Tears  of 
Chrifl. 

Si. 

Motion  of  tbr  Sun. 
Pc.  Mi. 

Sc. 

Anomaly  of  the  Sun. 

Si.  Dc.  Mi.  Sc. 

. 

Place  of  the  Apou 
Sr.  Dc.  Mi. 

ee. 

Sc. 

1401 

9 

1 9 

21 

47 

6 

1 6 

02 

3 

°3 

Op 

45 

1501 

9 

10 

09 

CO 

6 

15 

44 

15 

3 

04 

24 

45  1 

1601 

9 

10 

55 

12 

6 

15 

ll 

27 

3 

05 

39 

45 

1701 

9 

11 

4i 

24 

6 

>4 

4(5 

39 

3 

0(5 

34 

45 

1801 

9 

11 

27 

36 

6 

14 

17 

51 

3 

08 

op 

45 

TABLE  II. 

A  Table  of  twenty  expanded  Tears. 


Tears 

Si. 

Motion  of  the  Sun. 
Dc.  Mi.  Sc. 

Th. 

Anomaly 
Si.  Dc. 

of  the 

Mi. 

Sun. 

Sc. 

Mot  ion  of  the  Apopte. 
Dc.  Mi.  Sc. 

1 

11 

2  9 

45 

■4° 

~8 

11 

29 

44 

55 

00 

00 

45 

a 

11 

2  9 

21 

16 

11 

29 

29 

5i 

00 

or 

30 

3 

11 

29 

17 

01 

55 

11 

29 

*4 

47 

00 

02 

*5 

4 

00 

00 

01 

50 

53. 

11 

29 

5« 

5i 

00 

°3 

00 

5 

11 

29 

47 

3* 

n 

29 

43 

46 

00 

03 

45 

6 

11 

29 

33 

12 

09 

11 

29 

28 

A  2 

00 

°4 

3o 

7 

1 1 

29 

18 

52 

47 

11 

29 

>3 

38 

00 

°5 

*5 

8 

00 

00 

03 

41 

46 

1 1 

29 

57 

42 

00 

c  6 

00 

9 

11 

29 

49 

22 

24 

11 

29 

42 

37 

00 

06 

45 

10 

n 

29 

35 

03 

02 

11 

29 

27 

33 

00 

07 

30 

!  II 

11 

29 

20 

43 

4S 

1 1 

29 

12 

29 

00 

08 

15 

i  12 

00 

00 

05 

32 

38 

11 

29 

56 

33  1 

00 

09 

00 

F  l3 

11 

29 

5* 

13 

17 

1 1 

29 

4i 

28 

00 

°9 

45 

!  14 

11 

29 

3<* 

53 

55 

1 1 

29 

2  6 

24 

00 

10 

30 

j  i5 

1 1 

29 

22 

34 

33 

1 1 

29 

1 1 

20 

00 

11 

15 

!  16 

•00 

00 

07 

23 

3* 

D 

29 

55 

23 

00 

12 

H 

*  17 

1 1 

29 

53 

04 

op 

11 

29 

40 

19 

00 

12 

45 

18 

11 

29 

38 

44 

48 

11 

29 

25 

15 

00 

M 

3o 

19 

11 

29 

24 

25 

2(5 

1 1 

29 

10 

10 

00  . 

14 

20 

00 

00 

09 

14  • 

24 

11 

29 

54 

J4 

00 

15 

00 

4° 

00 

CO 

18 

28 

48 

11 

2  9 

48 

29 

00 

30 

00 

60 

oo 

00 

27 

43 

12 

ri 

29 

42 

43 

00 

45 

00 

80 

00 

00 

36 

57 

37 

1 1 

2  9 

3* 

58 

Of 

00 

CO 

100 

00 

00 

46 

12 

01 

1 1 

29 

3i 

12 

01 

15 

CO 

Tycho’*  Lunar  Tabfa. 
TABLE  III. 

A  Table  of  Months  in  a  common  Tear. 


Si. 

Motion 

Dc. 

of  the  Sun. 
Mi.  Sc. 

Th. 

Anomaly  of  the  Sun. 

Si.  Dc.  Mi.  Sc. 

Mot. 
Sc.  Th. 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

01 

00 

33 

18 

>5 

01 

00 

33 

*4 

03 

01 

28 

09 

11 

30 

01 

28 

09 

04 

07 

i(5 

02 

28 

42 

29 

45 

02 

28 

42 

19 

11 

Of 

03 

28 

i(5 

39 

40 

03 

28 

16 

25 

14 

47 

04 

oj 

28 

49 

57 

54 

04 

28 

4  9 

39 

18 

35  J 

28 

24 

07 

49 

°5 

28 

23 

45 

cx5 

28 

57 

2(5 

°4i 

06 

28 

57 

00 

20 

05 

07 

19 

30 

44 

19 

°z 

29 

30 

14 

19 

57 

08 

19 

04 

54 

-J!1 

08 

29  • 

04 

10 

33 

40 

09 

10 

2  9 

38 

12 

28  j 

09 

29 

37 

35 

'1? 

29. 

29 

12 

22 

23 

10 

29 

11 

4* 

41  11 

11 

29 

45  ; 

40, 

38 

11 

29 

44 

55 

45  00 1 

TABLE  IV. 

A  Table  of  Days. 


lotion  of  the 

Sun. 

:.  Mi. 

Sc. 

Th. 

59 

08 

10 

58 

1 6 

40 

57 

24 

59 

5<5 

33 

.  1 9 

55  _ 

39 

54 

4* 

59 

53 

58 

J9 

53 

0$ 

3g 

52 

H 

5§ 

>  5i 

23 

18 

»  5° 

31 

49 

39 

.  48 

48 

18 

;  47 

5* 

37 

1-  47 

04 

57 

i  4« 

13 

*7 

p 

Motion  of  the  Sun.  11 

j* 

Dc. 

Mi. 

Sc. 

Th- 

17 

i(5 

45 

21 

57 

18 

17 

44 

'7 

19 

18 

43 

3« 

37 

20 

19 

42 

46 

56 

21 

?L 

4*_ 

54 

37 

, 

22 

21 

03 

16 

' 

23 

22 

40 

11 

3* 

24 

23 

3o 

19 

25 

24 

38 

28 

1$ 

26 

25 

JL. 

3<* 

35  i 

1 

27 

26 

3* 

44 

55 

1 

28 

2i 

35 

53 

*5 

29 

28 

35 

01 

35  J 

1 

3° 

29 

34 

09 

55 

1 

3* 

30 

33 

18 

J5 

- r 

r 

1  1 

O  oooo]2 


Tycho’*  Solar  and  Lunar  lablcs. 

TABLE  V. 

An  Horary  Table  of  the  Sun. 


Hours  Mbtion  of  the  Hour 
and  Sun.  !  and 
Scru.  Mi.Scc.Th.  Scru. 

1  02  27  51  I  17 

2  04  55  .42  18 

3  07  23  32  I  I 9 

4  05?  51  23  |  20 

5  12  19*  14  j  21 

6  14  47  05  22 

7  17  14  56  23 

8  ip  42  45  24 

9  22  10  37  »Sc/«. 


10  24  38  28  25  01  or  36 ,41  1 


11  27  o  6  19  2  6 

12  2p  34  .  10  27 

13  32  02  01  28 


14  34  2P  .51  2p 

15  36  57  42  JO- 

■g  39  25  33  |_3j_ 

See.  Tli.  l:o.  I 


and  the  Sun *  and 


41  53  24! 32  1  ip 

44  21  1 5|i  33  1  21 
4 6  4 p  06,  34  1  24 
4 P  *  5^|  1  35  1  26 

51  44  47136  I  2p 

54  12  381 1 37  i  31 

56  40  1  2p,  38  I  34 

5P  08  20  39  1  36 

mi.  fee*  tli  j '  40  l  38 


01  04  04’  42  1 

01  06  32  43  1 

01  09  00  44  1 

01  11  27  45  1 

01  13  .  55  46  1 

’ ' "7  1  ‘  ~ 

01  16  23  47  1 

See.  Th.  l;o.!  ~ ’  So 


I  Motion 

of  i 

the  Sun. 

1  Min. 

See. 

I 

58 

2 

01 

2 

°? 

2 

06 

2 

08 

2 

10 

2 

13 

2 

16 

2- 

18 

2 

20 

2 

23 

2 

25 

2 

28 

Sec. 

Tli. 

TABLE  VI. 

Lunar  Epochar,  injlituted  l>y  Tycho  himfelj ,  ferving  for  the  four  next  following  Ages. 


Tears  of 

Lonp.  of  the  Mm  from  tl 

e\Sun. 

Anom  of  the  Moon.  1 

Mo/ 

of  the  Moon's  Lat. 

Chrijl. 

SiK. 

Deg. 

Min. 

See. 

S1g.Dcg.M1n. 

Sc.  | 

% 

l>g. 

Min. 

Se.| 

1401 

06 

'5 

op 

26 

03 

23 

28 

M<5 

op 

24 

47 

1501 

0+ 

22 

J3 

ip 

10 

11 

5p 

II 

00 

16 

47 

*7 

1601 

02 

10 

>7 

n 

06 

05 

00 

2p 

35 

Q3 

08 

47 

°4 

1701 

01 

06 

21 

11 

19 

OO 

00 

06 

00 

46 

50 

1801 

I  I 

13 

25 

00 

06 

07. 

30 

15 

08 

22 

46 

36 

T  A  B  L  E  VII. 

A  Table  of  twenty  ex  fa  tided  Tears. 


/.o«£, 

,  of  the  Moon  froth 

i  the 

Sun. 

Anom.of  the  Moon.  1 

Mot. 

0/  the 

Moon's  Lat. 

sig: 

Deg. 

Min. 

Sc, 

Th. 

Sig.Deg  Min. 

Sc. 

% 

Deg. 

Min. See. 

°4 

Op 

37 

22 

40 

02 

28 

43 

08 

04 

28 

42 

45 

08 

*9 

>4 

45 

‘9 

05 

27 

26 

i) 

op 

27 

25 

31 

CO 

28 

52 

07 

59 

08 

2  6 

op 

23  j 

02 

26 

08 

16 

°5 

20 

40 

57 

29, 

.00 

07 

5<> 

25 

08 

08 

04 

47 

10 

00 

ib 

20 

06 

03 

q6 

39 

33 

01 

c6 

47 

33 

T 


Tycho’*  Lunar  Tables . 

The  Rcfuluc  of  Table  VII. 

A  Table  of  twenty  expanded  Tears. 


Tears 

/  m/7.  of  the  Moon  from  the  Sun. 
Sig.’  Deg.  Min.  Sec.  Th. 

Anom.of  the  Moon. 
Sig.Deg  Min.  Sc. 

Mot.  of  the  MoonsLat. 
Sig.  Deg.  Min.  Sc. 

6 

l 

9 

10 

02  op  55  42  4° 

06  ip  3>  °5  J9 

11  11  21  54  41 

03  20  59  17  20 

08  00  36  40  '  co 

06  05  22  40 

op  04  05  48 
00  15  52  5° 

03  14  35  58 

0 6  13  19  05 

06  05  3°  18  ■ 

11  04  13  04 

04  16  op  35  ' 

09  14  52  20 

02  13  35 

1 1 

12 

13 
*4 

1  "J 

00  10  14  ,°2  4° 

05  02  02  52  01 

op  11  4°  H  41 

01  21  17  37  20 

06  00  55  00  00 

09  12  02  13 
00  23  49  15 
03  22  32  23 

06  2 1  153° 

op  ip  58  38 

07  12  17  51 

OO  24  14  22 

05  22  57  08 

10  21  39  53 

03  20  22  39 

1/5 

17 

18 

19 

•20 

10  22  43  49  21 

03  02  21  12  01 

07  11  5 8  34  41 

11  *2i  35  57  21 

04  1.!  H  46  4J 

01  01  45  40 
04  00  28  48 
06  29  11  55 

0 9  27  55  °3 
or  op  42  05 

09  jj|02  19  IO 

02  W0I  01  55 

06  29  44  41 

11  28  27  26 

05  10  23  57 

40 

60 

80 

100 

08  26  49  33  24 

01  10  14  ™  0 * 

05  23  39  06 

10  07  03  53  3°_ 

02  ip  24  10 
03  29  06  15 
05  08  48  20 

|.o6  18  30  25 

10  20  47  54 

04  01  11  5 2 

09  n  35  49 

02  21  59  46  1 

table  viil 

A  Table  of  Maths  in  a  Common  Tear. 


Months. 

long,  from  the  Sun • 
Si.  De.  Mi.  Sc.  Th. 

Anom.  of  thr  Moon. 

Si.  Dc,  Mi.  Sc. 

Mot.  of  the  Moon'S  LaU 
Si.  Dc.  Mi.  Sec. 

January 
February 
'  March 

April 

Mav 

00  00  co  00  00  1  00  00  00  00 1 

00  17  54  47  27  01  i5  00  52  1 

11  29  15  14  5«;or  2.°  50  02  !, 

co  17  10  02  18 1  °3  05  50  55 

co  22  53  23  04  1  °4  °7  47  53 

00  00  00  00 

01  20  06  35 

02  00  31  54 

03  20  38  29 

04  27  31  19 

lime 

July 

Au  gw  f! 

September 

Ocbbcr 

01  *io  48  10  31 

01  16  31  31  17 

02  04  26  18  45 

02  22  21  06  13 

02  28  04  26  58 

05  22  48  45 

06  24  45  43 

08  op  46  35 

op  24  47  27 

io  26  44  25 

06  17  37  54 

07  24  30  44 

op  14  37  20 

11  04  43  55 

00  ,  1  r  36  45 

Novenib. 
Dcccmb. 
Tears  Mot. 

03  15  59  14  26 

03  21  42  35  12 

04  09  37  22  40 

00  11  45  !7 

01  13  42  16 

02  28  43  08 

02  01  43  20 

03  08  36  10 

04  28  42  45 

Ho.  and  | 


Tycho  j  Solar  and  Lunar  Tables. 


TABLE  IX. 

A  Table  of  Days.  . 


g 

Long 

of  the  Moon  from  the 

Sun. 

y'h/ow.  0/ 

he  Moon. 

Mot. 

cf  the  Moon'  sLat. 

c? 

Sig. 

Deg. 

Min. 

See. 

Th. 

Sig. 

Deg. 

Min. 

Se. 

Sig. 

Deg. 

Min. 

Se. 

I 

00 

12 

11 

26 

4i 

00 

13 

03 

54 

00 

13 

13 

46 

2 

00 

24 

22 

53 

°3  1 

00 

26 

07 

48 

00 

26 

27 

31 

3 

01 

06 

34 

20 

°5  1 

01 

09 

11 

42 

01 

09 

4i 

l7 

4 

01 

18 

45 

4^ 

4g' 

'  01 

22 

15 

36 

1  01 

22 

55 

03 

5 

02 

CO 

57 

13 

28  1 

1  02 

05 

1 9 

30 

1  02 

06 

08 

48 

04  26 


1  30  00 

I-  - 

[  I  31  00 


40 

09 

06 

51 

33 

3* 

53 

37 

2p 

18 

47 

00 

13 

4i 

4CL 

23 

07 

05 

33 

4£ 

00 

28 

27 

09 

53 

51 

02 

18 

23 

2i 

03 

01 

27 

18 

03 

H- 

3J 

11 

03 

27 

35 

05 

04 

10 

38 

5  9 

04 

23 

42 

53 

05 

0 6 

45 

47 

05 

1 9 

50 

41 

0 6 

02 

54 

35 

06 

15 

58 

29 

06 

29 

02 

23 

07 

12 

c6 

17 

07 

25 

10 

11 

08 

08 

14 

05 

08 

21 

17 

5  9 

02 

3* 

20 

15 

50 

05 

29 

03 

51 

17  30  16 
OO  44  01 


47  27  1 01  15  00  52  ;  or  20  06  35 


TABLB  X. 

An  Horary  Table  of  the  Moon. 


long,  of  the  Moon  from  the  Sun.  Anom.  of  the  Moon.  Mot. of  the  Moon's  l  at.  1 1 
Deg.  Min.  See.  Th.  Deg.  Min.  Sec.  Deg.  Min.  Sec.  , 


Tycho*  Lunar  Tables. 

The  Rcfuluc  of  Tabic  X, 
An  Horary  Table  of  the  Moon. 


Tn.iff  of  the  Moon  from  the  Sun.  Anom.  of  the  Moo 
Dec  Min.  See.  Th.  Dc.  Mi.  Sc. 


6 

03 

1 

03 

8 

04 

9 

04 

10 

05 

11 

05 

12 

06 

13 

06 

14 

07 

!L 

07 

1 

1 6 

08 

17 1 

08 

18 

0  9 

19 

09 

10 

|!L 

21 

1 10 

22 

11 

23 

n 

24 

12 

See. 

Th. 

5i 

40 

20 

17 

48 

54 

17 

30 

46 

07 

14 

44 

43 

21 

11 

57 

40 

34 

09 

11 

37 

5 

06 

»4 

35 

03  ' 

OI 

32 

15 

00 

SI 

29 

28 

58 

05 

26 

41 

03  13  58 
03  48  38 
O4  21  l8 

04  53  58 
05  26  37 

0$  59  17 
06  31  57 
07  04  37 
07  37  16 
08  09  5  6 

08  42  36 
09  15  16 
09  47  55 
10  20  3$ 
10  53  i5 


Mot.of  the  Moon's  Lat. 
Dc.  Mi.  Sc. 


03  18  27 

03  51  31 

04  24  3 6 

04  57  41 
05  3°  45 

06  03  49 

06  36  54 

07  09  58 

07  43  03 

08  16  07 

08  49  11 

09  22  16 

09  55  20 

10  28  2$ 

11  01  19 


!  33  i* 
•  34  17 

1  35  I  17 


1 _ 1  ■ 

II  2*  55 

11  $8  34 

12  31*  14 

12  03  54 

11  34  33  1 

12  07  38  ■ 

1 2  40  42 

13  l3  48 

Mi.  Sc. 

Mi.  Sc. 

1 3  37 

14  °9 

14  42 

15  15 

15  47 

13  47 

14  20 

14  53  • 

15  26  / 

15  59  ; 

1 6  20 

16  32  I 

16  53 

17  25 

17  58 

10  31 

19  03 

17  °5 

1  17  38  V 

18  11  j 

18  44 

19  18 

19  36 

20  08 

20  41 

21  14 

21  46 

19  5i 

20  24 

20  57 

21  30 

22  .03  j 

22  19 

22  5 1 

23  24 

23  57 

24  3° 

22  36 

[  23  09 

24  42 

1  24  15  ! 

|  24  48  1 

840  Tycho’*  Solar  and  Lunar  Tables. 


The  Rdidue  of  Table  X* 
An  Horary  Table  of  the  Moon* 


Ho.  and 
Scrap. 

Long..  of  the  Moon  from  the  Sun. 
Min.  See.  Th. 

_ 

Anom.  of  the  Moon. 
Mi.  Sc. 

Mot. of  theMooris  Lav 
Mi.  Sc. 

4*5 

13 

21 

5* 

25 

25 

21 

'  47 

*3 

52 

25 

25 

35 

25 

54 

48 

?4 

22 

53 

2(5  . 

08 

2  6 

27 

4  9 

24 

53 

22 

26 

41 

27 

00 

5‘o 

25 

23 

5o 

27 

13 

27 

34 

5* 

25 

54 

19 

27 

4« 

28 

07 

52 

26 

24 

48 

28 

18 

.  28 

40 

53 

26 

55 

16 

28 

5* 

29 

13 

54 

27 

2  c 

45 

29 

24 

29 

46 

55 

27 

56 

*4 

29 

56 

30 

1 9 

56 

28 

26 

42 

30 

29 

30 

52 

,  57 

28 

57 

11 

31 

Of 

31 

25 

1  5* 

29 

22 

39 

3i 

34 

31 

58 

1  59 

29 

5§ 

08 

32 

07  1 

32 

3i 

11  60 

3o 

28 

•  37 

32 

40 

33 

Tycho’*  Solar  and  Lunar  Tables . 


TABLE.  XI* 

Profthapharr'cfcs  or  Equations. 


[I*  Sign  o 


> 

f; 

0 

1 

2 

3 

4 

\ 

I 

9 

10 

II 

11 

*3 

H 

Tfo  S««. 

The  Moon. 

The  Elongation:  of 
the-  Mm  front 
the  Centre  of  the 
Ecctntrick . 

£ 

Subtrail. 

Dc.  Mi.  Sc. 

Subtratt. 

Dc.  Mi.  Sc. 

O  OO  OO 

0  02  05 

0  04  10 

O  06  14 

O  08  Io 

0  co  00 

0  05  04 

0  10  08 

0  15  12 

0  20  1 6 

1 02900 

102899 

102898 

102896 

102894 

30 

2  9 
28 

27 

26 

O  IO  22 

O  12  26 

0  14  s° 

0  1 6  33 

0  18  36 

0  25  20 

0  3°  23 

0  35  26 

0  40  28 

0  45  29 

102891 

102888 

102884 

102879 

102873 

25 

24 

23 

22 

21 

0  20  39 

0  22  41 

0  24  43 

0  26  45 

0  28  47 

0  50  30 

0  55  30 

1  00  28 

1  05  25 

1  10  21 

102867 

102860 

102853 

102845 

102836 

‘20 

19 

l8 

17 

16 

15 

16 

17 

18 

19 

0  30  48 

0  32  4  9 

0  34  49 

0  36  .  48  ’ 

0  38  47 

1  15  1 6 

1  20  10 

1  25  03 

1  29  55 

1  34  41 

102826 
102816 
102803 
102793 
102781  I 

15 

14 

13 

12 

If 

20 

21 

22 

1  23 

24 

0  40  45 

.0  42  43 

0  44  4° 

0  46  36 

0  48  31 

1  39  3S 

1  44  *8 

1  49  03 

1  53  47  * 

1  58  29 

102768 
102755 
102741 
. 102726 
'  I0271I 

IO 

5 

7 

6 

25 

26 
f  27 

1  28 

1  29 

0  50  25 

0  52  18 

0  54  11 

0  56  03 

0  57  54 

2  03  08 

2  07  44 

2  12  ;8 

2  16  50 

2  21  20 

102695 
102678 
102600 
102642  j 

102623 

5 

4 

3 

2 

1 

0  59  44 

i  15  47 

102604  1 

0 

Add 

Add 

—  ■ 

Sign  II. 


Pppprpr 
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TABLE  XIII. 

Epoch#)  or  Roots,  for  the  Meridian  of  Frifcland,  and  at  Midnight ,  which  precedes 
the  Kalends  of  January. 


Tears  of 
Chrift,  Da. 


Motion  of  the 

Epacl.  Sun's  Anomaly.  Moon.s  Attorn.  Moon's  Lat.  Sun's  Motion. 

Da.H.  M.  S.  Si.  De. Mi.  St.  Si.Dc.Mi.Se.  Si.  Dc. Mi.  Sc.  Si.  Dc.  Mi.  Sc. 
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TABLE  XIV 


Motion  of  the  I 


Abfolttte  Epaft.  Sun's  Anomaly.  Moon's  Anom.  Moon's  Lat.  Sun's  Motion. 

JjRf  IftHoN^.Sfr  SftjkMi.Sc.  St I*.  Mi.  Sc.  SiijDc.Mi.Sf.  Sfi  Dlr.Ml  Sc. 

1  10  15  ii  22  ii  19  1 6  08  10  09  48  01 '00  08  02  47  11  19  1 6  52 

2  11  06  22  45  ii  08  32  16  08  19  36  01  00  16  05  33  11  08  33  43 

3  01  08  50  04  11  26  54  44  07  25  13  02  or  24  48  34  11  26  56  59 

4  14  09  01  26  fi  16  10  52.  06  05  01  03  02  02  51  21  11  16  13  51 

,  5  24  15  i2  4811'' 05  17  00  04  14,4^  04  02  io  54  (i  05  3042 


05  17  40  07  11 
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19  17  4i  33i 1 1 
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14  20  10  18  11 
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02  21  45  00  10  02  06  04  05 
20  44  13  11  15  39  07  05  14 

IO  OO  21  09  25  27  0805  22 


28  22  50  09  01  04  08*07  OI 

17  38  58  07  IO  52  O9  O7  09 

06  55  06  05  20  40  10  07  17 

25  17  34.O4  26  17  II  08  26 

14  33  42  03  06  05  12*09  04 


37  08  II  23  53  58 
39  55  11  13  10  50 
42  42  11  02  27  42 
25  42  11  20  50  57 
28  29  11  10  07  49 


11  30  11  28  31  05  J 
14  16  11  17  47  57 
17  03  11  07  04  48 
00  04  11  25  28  04 
02  51  11  14  44  56 


16  26  11  21  41  11  03  49  50*01  15  53  12  09  12  05  37  11  04  01  47 
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18  1 1 8  05  00  22  11  11  28  26|ii  o<  18  14I10  28  51  25  ri  11  41  55 

19  28  20  11  44  11  00  44  34  09  11  06  iy|ii  06  54  1 1  11  00  58  46 

'20  10  22  39  03  11  19  07  03  08  16  4$.  16  oo  15  37  12  11  19  2203 
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80  14  05  52  12  11  15  34  33I11  02  42  04*0}  03  09  0211  16  34  36 
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TABL  E  XV. 


A  Table  of  Months  in  a  common  Tear. 


I  /  Motion  of  the 

Tears  of  \  Etatts.  Sun's  Anomaly.  Moon's  Anom  Moon's  Lat.  Sun's  Motion, 
thrift.  I Da.HoMi.Sc.  Si.Dc.Mi.Se.  Si.De  Mi. Sc.  Si.Dc.Mi.Se.  Si.Dc.Mi.Se. 

January  00  00  00  00  00  00  co  00  00  00  00  00  00  co  00  00  00  00  00  00 

Veln'iif  01  ir  15  57  00  29  06  21  00  25  49  0001  00  40  14  00  29  06  24 

1  March  29  1 1  15  5700  29  06  2T  00  25  49,0001  00  40  1400  29  06  24 

Ap'd  01  09  47  51  02  27  19  02  02  17  27  00  03  02  00  42  02  27  19  13 

May  01  21  03  47  03  26  25  23  03  r3  16  0004  02  40  56  03  26  25  37 
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Auiufl  05  06  51  38  06  23  44  25  06  00  43  0007  04  41  37  06  23  44  50  [|| 
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Tears.  1 10  15  II  22  II  19 '16  08  ro  09  48  01  loo  08  02  47IU  19  16  52 
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0 

45 

18 

57 

03 

04 

00 

05 

54 

1  45 

13 

33 

35 

0 

Al 

00 

57 

28 

06 

59 

06 

32 

1  44 

.11 

34 

37; 

0 

— 

38 

40 

57 

52 

0  9 

T3! 

07 

12 

1  44 

00 

35 

39 

1  0 

35 

18  ; 

jig" 

•4 

12 

42 

1 07 

54 

i  43 

10 

31 6 

4i  1 

1  0 

3l0 

*53 

58 

35 

15 

25 

1 08 

3« 

1  42 

14 

37 

42 

1° 

28 

2  6 

1  58 

53 

18 

02 

1 09 

24 

1  41 

10 

38 

43 

1  0 

24 

57 

1  59 

09 

20 

33 

|!L 

i3 

•  1  39 

59 

43 

l°_ 

21 

,ifl 

l?i 

22 

22 

58 

1 11 

02 

1  38 

42 

i  40 

4* 

1  0 

*7 

54 

1  59 

33 

25 

16 

1 

5 1 

1  37 

18 

4i 

38 

1  ° 

14 

21 

1  59 

43 

27 

28 

1 12 

4i 

1  35 

4o 

42 

35 

0 

10 

46 

59 

50 

29 

34 

1 13 

33 

1  34 

08 

43 

31 

1  0 

07 

1 1 

59 

55 

3 1 

34 

!  14 

27 

1  32 

23 

1  44 

26 

1  0 

03 

36 

1  59 

58 

33 

28 

1  15 

22 

1  30 

32 

1  45 

20 

ll 

OD 

00 

1  60 

00 

11 

~*k 

n  10  and  4i 

Sign  9  and  3, 

Subtract 

|  Subtract 

Subtract 

OsOO 


Semidiamctres  52  I  53  |  54  ’  55 


u  vo  On  oj 

00  00  CO  ''4 

Mi.  Mi.  Mi.  Mi. 


0  3 
3  3 
<5  3 
9  3 
i*  3 


66  6 5 

66  6y 
66  65 

<5j  <54 

65  64 

[  64  63 

61  61 

62  dl 
6 1  60 


64  63 

64  6  2 

63  6l 
63  dl 
62  dl 

62  61 

61  60 

do  59 
50  58 


61  do 
dl  do 
dl  do 
dl  do 
do  59 


do  58  57  56 


If  &  3 

^  Os  CK  On 

Mi'.  Mi.  Mi.  Mi. 

59  58  57  5d 

59  58  57  56 

59  5?  57  56 

59  58  57  56 

58  57  56  11 

58  *7  5*  55 

57  56  55  54 

56  55  54  53 

54  54  53  52 

S3  52  5i  5i 


47  4* 

45  44 

42  41 

40  39 

37  36 


56  55 

54  53 

52  5i 
50  49 

48  47 

45 

43  42 

41  40 

3«  37 

35  35 


54  53  52 

52  51  50 

50  49  48 

48  47  47 

4*  45  45 

44  43  42 

41  41  40 

39  3  8  38 

37  36  35. 

34  33  33 


51  5°  40 

40  48  48 

48  47  46 

46  45  4.4 

44  43  47 

.47  41  4° 

30  30  38 
37  37  36 
35  34  34 

37.  37  31 


84  !  0 
87  0 


34  33  37  37  31  3*  3°  3°  J0 

31.  30  29  29  28  28  27  27  2d 

27  27  id  2d  25  25  25  24  24 

24  24  23  23  22  22  22  21  21 

21  20  20  20  19  19  19  18  18  I 

17  17  17  Id  id  id  Id  15  15 

14  14  13  13  13  13  13  !  12  12 

II  IO  IO  IO  1  IO  IO  0  9  9 


90 


77*.  Moons  In  this  Tabic  I  have  purpofely  omitted  the  Seconds,  bccaufc  they  arc  wont  to  caufc 

Dijiance.  more  trouble  than  the  thing  it  felf  is  worth. 


Degrees  of  Altitude 
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TABLE  XXII. 


A  Table  of  the  K efraihons  of  the  Sun  and  M<ml 


Rr  rrr 


The  middle  Anomaly  of  the  Sun  {hews  the  Scmidiametre  of  the  Sun,  with  the  Variation  of  the  Shadow. 
Thr  rn- pa  a  oil'd  Armmilv  of  the  Moon  civcs  the  Scmidiametre  of  the  Moon,  and  the  Scmidiametre  of 


857 


TABLE.  XXIII. 

A  Table  of  the  Apparent  Semediametres. 


1 

i 

Anomaly  |  Qf  ,h( 

4  <!>'&}  !Sm. 

or  d. 

Of  the 
Full  a . 

Of  the 
Nen>  <f. 

Of  the  I 
Shadow,  j 

51 

Anomaly 
of  the  ®. 
or  <j. 

Si  Dc. 

Mi.  Sc. 

Mi.  Sc. 

Mi.  Sc. 

Mi.  Sc. 

Sc. 

Si.  Dc. 

1 

00 

00 

15 

CO 

16 

00 

12 

43 

CO 

00 

12 

00 

00 

06 

15 

00 

16 

oo 

1 2 

i\ 

43 

01 

00 

ir 

24 

00 

12 

15 

01 

i<5 

01 

12 

43 

02 

01 

11 

18 

00 

18 

15 

02 

16 

03 

12 

50 

43 

06 

02 

11 

12 

00 

24 

15 

03 

1 6 

05 

12 

52 

43 

0  9 

°I 

11 

06 

01 

00 

15 

04 

16 

08 

12 

54 

43 

m 

04 

11 

00 

01 

06 

15 

o<5 

1 6 

12 

12 

58 

43 

19 

0  6 

10 

24 

01 

12 

15 

c8 

16 

1 6 

13 

01 

43 

25 

0  9 

10 

l8 

01 

18 

15 

10 

16 

21 

13 

05 

43 

33 

12 

10 

12 

i 

01 

H 

15 

12 

16 

*5 

13 

08 

43 

41 

15 

J. 

10 

06 

j 

02 

00, 

15 

IV 

1 6 

30 

*3 

12 

43 

49 

58 

18 

10 

00 

3 

02 

06 

15 

18 

1 6 

3<5 

*3 

17 

43 

21 

09 

24 

3  1 

02 

12 

15 

21 

16 

42 

i3 

22 

44 

09 

24 

09 

18 

2 

02 

18 

15 

24 

1 6 

48 

13 

2<> 

44 

20 

27 

0  9 

12 

02 

24 

15 

26 

16 

54 

13 

31 

44 

3i 

0  9 

o<5 

ll 

03 

00 

15 

29 

1 7 

00 

13 

35 

44 

« 1 34 

°g 

00 

o? 

06 

15 

32 

17 

o5 

13 

4i 

44 

55 

37 

08 

24 

3.1 

03 

1 1 

15 

35 

17 

12 

13 

4  6 
50 

45 

c7 

40 

08 

18 

5  *3 

H  Oj 

03 

18 

15 

,3« 

*7 

17 

13 

,45 

19 

43, 

08 

I? 

5 15 

03 

24 

15 

41 

17 

22 

‘3 

54 

liL 

3i 

46 

1 

c6 

s  ^ 

5.2 

°4 

00 

15 

43 

17 

26 

13 

57 

45 

44 

49 

08 

06 

04 

06 

J5 

46 

17 

3 1 

14 

01 

45 

5* 

5« 

07 

2i 

rt  "8 

C  'd 

°4 

12 

15 

49 

17 

3* 

14 

05 

4<5 

07 

52 

07 

18 

fc-q 

O  te 

04 

18 

15 

5i 

17 

41 

14 

09 

4<* 

17 

53 

07 

12 

a  * 

<  s 

04 

H 

15 

53 

17 

4* 

14 

13  |  4  6 

27 

54 

07 

06 

d  0 

05 

00 

15 

55 

17 

50 

14 

1 6 

I  46 

3^ 

55 

07 

CO 

05 

06 

15 

57 

17 

54 

14 

19 

46 

44 

.  55 

0  6 

24 

cr  0 

V-§ 

05 

12 

15 

58 

17 

57 

14 

22 

46 

50 

,  55 

06 

18 

O  r» 

u  .n 

,  °5 

18 

15 

59 

17 

58 

14 

22 

,  46 

55 

I  5<5 

06 

12 

|°i 

24 

15 

59 

*7 

59 

H 

23 

\* 

5& 

06 

c  6 

1  06 

00 

1 6 

00 

18 

00 

1  >4 

24 

!  47 

00 

I  5^ 

c6 

00 
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TABLE  XXIV. 

’A  Table  of  the  true  horary  Motion  of  the  Moon  in  the  true  Sytygies ,  and  half  a  day  before 
J  and  after  the  Sy^ygies. 


Anomalies. 


P 


Sign  o. 


In  the  BeforeLt,”d 

t,ueS,K.  "l”"htSK 


Min  Sec. 
*1  43 

27  44 

27  45 

27  45 

27  47 


27  57 

28  00 


Min  See. 
27  12 

27 

27 

27 

27 


Sign  i. 


In  the 
true  Sy\> 


Min.Sec. 
28  04 

28 


27 

27 

27 

27 

27 


28  04 1  27  34 


■?! 

141 

15 1 

28 

28 

28 

:§ 

*3 

1 6  1 128 

2p 

19 

28 

35 

22 

28 

4i 

2  6 

28 

47 

0 

28 

54 

34 

2  9 

01 

Sigrt  II. 


Before  and 
after  theSft. 

Min.Sec. 
27  34 

27  39 

27  45 

*7  51 

27  58 


28  05 

28  12 

28  20 

28  29 

28  38 


$£»  2. 


28  46 


IO. 


In  the 
true  Sy\. 

Before  and 
after  theSjz. 

Min.Sec. ! 

Min.Sec. 

2  9 

01  1 

28 

2  9 

09 

28 

57 

29 

17 

29 

08 

29 

25 

29 

19 

29 

31 

2*!f 

29 

4* 

29 

4* 

2  9 

49 

29 

52 

2  9 

58 

30 

04 

3° 

c6 

3o 

17 

i3°_ 

15 

30 

29 

50. 

24 

30 

42 

s 


Sign  9. 


3°  | 
27  1 

2  r 
£1 
it  I; 


Anomalies . 


I  6 

9 

12 


15 

18 

21 

24 

27 

30 


l 

Sign  3. 

1 

Sign  4.  | 

%*  5* 

1' 

I  7>i  the  | 

I  true  5y(. 

Before  and  | 
after  theS)^.  j 

In  the 
true  Sy\. 

Before  and 
after  tbeS )<.  1 

In  the 
true  Syx • 

Before  and 
after  tbeSfX. 

— 

0  1 

*  j 

1  - - ~  | 

1  Min  See. 

Min.Sec.  ! 

Min.Sec. 

Min.Sec. 

11 

I  3° 

24 

3° 

41 

31 

5« 

32 

53 

32 

58 

34 

45 

30 

1  30 

33 

30 

55 

31 

5? 

33 

05 

33 

03 

34 

53 

27 

3° 

41 

31 

07 

32 

o<5 

33 

18 

33 

07 

?5 

OO 

24  j 

30 

5° 

31 

20 

32 

14 

33 

30 

33 

11 

35 

08 

2f  ri 

30 

58 

,8' 

« 

32 

21 

33 

4i 

33 

14 

35 

r4 

18 

_  | 

31 

07 

31 

46 

32 

28 

« 

54 

33 

17 

135 

18 

15 

31 

17 

32 

00 

3* 

35 

34 

05 

33 

20 

'H 

24 

12 

31 

26 

32 

15 

32 

4i 

34 

17 

33 

21 

35 

29 

9 

I31 

34 

.  31 

28 

3  2 

47 

34 

2  6 

33 

23 

32 

6 

31 

43 

4i 

1 31 

53 

34 

3* 

33 

24 

!!L 

34 

3 

h* 

5‘ 

1 32 

53 

31 

58 

34 

45 

33 

24I35 

37 

0 

{  Sign  8. 

1  Sign  7. 

1  Sfc»<5. 

ft.  r  r  r  r  2 


RUDOLPHUS  S 
T  A  BLES, 

Calculated  in  Decimal  Parts  of  a 
Circle  and  Degrees. 
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TABLE  XXV. 


Eooclix  of  the  riddle  Motions  of  the  San  and  fixed  Stars  in  the  Tears  of  the  Julian  Veri- 
1 0j  according  to  the  Meridian  of  Urcjjburgh,  in  the  Kalends  of  January,  and  the  Mid¬ 
day  of  Agronomical  Time ,  Julian  Account. 


1  Mid.  Mot.  of  the  Sun 
from  the  iEquinox, 

Mid.  Mot.  of  the  Sun's 
Apogee  from  the  TEquin. 

Mid.  Mot.  of  the  fir jl  Star  1 
of  T.from  the  Equinox.  1 

1  ThePe- 

1  riodical 

1  Tearac- 

I  cording  1 
j  to  the 

II  Julian 

1  account. 

Decimal 
farts  of  a 
Circle. 

The  Pe¬ 
riodical 
Tear  ac¬ 
cording 
to  the 
Julian 
account. 

tr>  Degrees 
of  deci- 

vT  mal  farts. 

T he  Pe¬ 
riodical 
Tear  ac¬ 
cording 
to  the 
Julian 
account. 

os  Degrees 
of  dect- 
mal farts. 

o 

J  IOOO 

i 1  2000 

3000 

4000 

6735518 

6945435 

715534^ 

7365250 

7575157 

0 

IOOO 

2000 

3000 

4000 

11  17.6658 

00  4.7844 

00  21.9031 
01  9.0117 

01  261403 

0 

•  IOOO 

2000 

3000 

4000 

I 

01  28.1825 

10  12.3492 

10  26.5158 

11  10.6825 

11  24.8492 

1  5000 

.  6000 

7785065 

7994972 

5000 

6000 

02  13.2589 
03  0.3775 

1 

j  50OO 

I  6ooo 

00  9.0158 

00  23.1825 

I 

II 

J  The  Logarithm  of  the  mid. 
Mot.  of  the  Sun's  Apogee 
in  the  Tropical  Tear. 

1  2513  346-i7 

The'  Logarithm  of  the  mid.  j 
Motion  of  the  fixed  Stars  in  j 
the  Tropical  Tear. 

1,15126.24  [ 

Tychos  Lunar  Tables . 


The  middle  Motion  of  tin  P^ded  Tears,  Months,  Days, 
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The  Refkluc  of  Table  XXVI. 


The  middle  Motion  of  the  Sun  from  Aries  in  the  expanded  Tears,  Months ,  Days, 
Hours,  and  Scruples. 


Mid.  Mot.  of  the  Sun  from 
the  /Equinox  in  Hours. 

Mid.  Moti 
the  yEqu. 

J  Hours. 

Decimal  parts 
of  a  Circle. 

Minut. 

\  , 

COOI 141 

1 

■  i 

0002282 

2 

3 

4 

000 v 42 2 

3  ‘ 

00045  <>3 

4 

5 

0005704 

5 

~~6 

0006845 

6 

7 

0007986 

% 

8 

00091 26 

8 

9 

0010267 

9 

:  10 

0011408 

10 

!  11 

0,012549 

II 

12 

0013690 

12 

ij 

0014830 

*3 

i4 

0015971 

14 

if 

C0171 12 

15 

i(5 

0018253 

l6 

1  17 

0019394 

17 

18 

0020534 

l8 

.  19  1 

0021675 

IP 

,  20 

0022816 

20 

0023957 

21 

22 

0025097 

2  2 

23 

00  6238 

24 

0027379 

1 _ 

*5 

26 

27 

28 

29 

30 

Middle  Motion  of  the  Sun 
from  the  /Equinox  in 
I  Minutes. 


Decimal  parts  of 
a  Circle. 

Minut. 

Decimal  pans  of  J 
a  Circle.  .  j 

r 

0000190 

3i 

0005894  ,  1 

0000380 

32 

0006084  [ 

0000570 

33 

OO06274 

000076 ( 

34 

OOO6465 

009095 1 

35 

0006655 

0001 141 

3* 

OOO6845 

0001331 

37 

OO07035 

0001 521 

38 

OOO7225 

0001711 

3P 

OOO7415  ' 

OOO  T  90 1 

40 

O007605 

0002091 

41 

OOO7796 

0002282 

42 

OOO7986 

0002472 

43 

OO08176 

0002662 

44 

0008366 

0002852 

45 

0008556 

0003042 

46 

C008746 

0003232  1 

47 

0008936 

0003422 

48 

0009126  j 

0003613 

49 

OOO9317  1 

0003803 

50 

0009)07  f 

0003993 

5i 

OOO9697 

0004183 

5* 

0009887 

0004373 

53 

OOIOO77 

OC045 63 

54 

0010267 

0004753 

55 

OOIO457 

0004943 

56 

0010648 

0005134 

57 

0010838  j 

0005324 

5$ 

0011028  J 

0005514 

59 

00lI2l8  j 

coo 5 704 

60 

OOII408  1 

8(54 
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TABLE  XXVII. 

A  Table  of  the  Converfm  of  the  decimal  parts  of  a  Circle  into  Degrees  >  and  decimal  parts 
of  Degrees, 


Decimal 
parts  of 
a  Circle. 
(I)  (2) 
(3)W 
(5)  W 

Degrees  or  deci¬ 
mal  parts  of  De- 
grees. 

210.  i 
0/125 
0.1*34$ 

Decimal 
parts  of  a 
Circle. 
(0(0 
(0  (4) 

(5;  M 

Degrees  or  deci¬ 
mal  parts  ofDe- 
grees. 

210.1 

0.1 23 

0  1234$ 

Decimal 
parts  of 
a  Circle. 
(0  (») 
(0  (4) 
(5)  «>) 

Degrees ,  or  dea-  , 
trial  farts  of  De¬ 
grees. 

210.1 

O.f  23 
o- 11545 

OI 

OOjS 

34 

1214 

2412 

02 

OO72 

35 

I  2<jO 

68 

2448 

0  3 

0108 

I296 

69 

2484 

04 

Q144 

37 

r332 

70 

2520 

05 

0180 

38 

1368 

7i 

2356 

06 

01 16 

39 

1404 

72 

2591 

07 

0252 

40 

1440 

73 

2628 

08 

0288 

4i 

1476 

74 

1664 

•op 

0324 

42 

1512 

75 

2703 

10 

0360 

43 

1548 

7^ 

27  ]6 

II 

0396 

44 

1584 

77 

.  2772 

11 

0432 

45 

1620 

78 

2808 

'3 

0468 

46 

1656 

79 

2»44 

14 

0504 

47 

1691 

80 

2880 

*5 

0540 

48  ! 

1728 

81 

2916 

1 6 

0376 

4P 

1764 

82 

apji  ■ 

17 

0611 

50 

1800 

83 

a988 

18 

0548 

51 

1836 

*4 

3°*4 

ip 

0684 

52 

1872 

85 

3060 

20 

0720 

53 

1908 

1  86 

309S 

21 

0756 

54 

1944 

87 

22 

0792 

55 

1980 

88 

3168 

23 

0828 

56 

2016 

89 

3204 

24 

0864 

57 

2052 

90 

3240 

25 

0900 

58 

2088 

9i 

3276  j 

26 

0936 

59 

2124 

92 

33  «  •! 

2l 

0972 

60 

2160 

P3 

3348 

28 

1008 

1 

*196 

9+ 

3384 

2p  | 

IQ44 

l  <52 

2231  j 

95 

34*° 

3°  ! 

i  ioto 

22  68 

96 

3456  . 

31 

1  1116 

64 

2304 

97 

3492 

32 

1132 

2340 

98 

3528 

33* 

n  88 

66  | 

1  1376 

99 

35^4 
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TABLE  XXVIII. 

A  Table  of  the  Equation  of  the  Centre  of  the  Sim. 
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Suit  raft. 


0 

Sign  0. 

Sign  1. 

Sign  2.  J 

ol 

1] 

Dc.  dec.  p. 

Log  id  i. 

Pc.  dee.  p. 

Log.  di. 

Dc.  dec.  p.  | 

Log.di. 

?  li 

0 

00.0000 

400775 

OI.OII4 

400677 

OI.7667 

400398 

V 

1 

00.035? 

400775 

OI.O4I9 

400668 

OI.7847 

400389 

29 

2 

00.0706 

400775 

OI.O717 

400659 

01.8022 

400376 

28 

2 

OO  1058 

400775 

OI. IOI9 

400655 

OI.8192 

400363 

r7 

4 

00.1406 

400775 

01.1317 

400647 

01.8358 

400350 

26 

j 

00.1758 

40077 I 

oi  1619 

400638 

OI.8517 

400342 

*5 

6 

00.2106 

400771 

OI.1897 

400634 

OI.8669 

400329 

24 

7 

00.24-53 

40077 I 

OI.2l8l 

400625 

OI.8819 

400316 

2  3 

8 

00.2806 

400766 

OI.2464 

400617 

OI.8961 

400303 

22 

9 

OO.3158 

400766 

OI.2747 

400608 

.  9 

OI.9122 

400290 

21 

10 

00.3506 

400762 

OI.3025 

400599 

OI.9239 

400277 

20 

| 

II 

OO.3856 

400762 

01.3303 

400591 

OI.9356 

400264 

12 

00.4200 

400758 

OI.3567 

400582 

01.9475 

400252 

ID 

! 3 

OO.4547 

4°°753 

01.3833 

400574 

or. *9592 

400238 

17 

•4 

OO.4919 

400751 

OI.4097 

400565 

01.9703 

400225 

10 

»5 

00.5236 

460749 

01-4353 

400557  ' 

01.9806 

400212 

'5 

-6 

00.5606 

400745 

01.4603 

400548  ' 

01.9903 

400199 

14 

17 

00.5906 

400740 

01.4850 

400535 

01.9992 

400186. 

l3 

18 

C0.61S1 

400736 

01.5194 

400527 

02.0078 

400173 

I  2 

i 

>9 

006581 

400732 

01.5336 

400518 

02.01 56 

400160 

1 1 

! 

0 

00.6917 

400728 

01.5569 

400509 

02.0225 

400147 

‘o 

11 

CO.7244 

400723 

01.5806 

400497 

02.0292 

400134 

9 

0 

22 

OO.7575 

400719 

01  6o?i 

400488 

020358 

400121 

0 

1? 

00.788? 

400715 

01.6256 

400475 

02.04 1 4 

400108 

7 

!4 

OO.82T9 

40071 1 

01.6497 

400467 

02.0467 

.  400095 

6 

00.8542 

400702 

01.6675 

400454 

02.0506 

400078 

5 

26 

ao.886 1 

400698 

01.6900 

400445 

02.0542 

400065 

4 

’7 

00.9178 

400694 

01.7O94 

400432 

02.0572 

40005  2 

3 

28 

00.9503 

40068  5 

01.7292 

400419 

02.0597 

400039 

2 

29 

00.9794 

|  400682 

01.7483 

4004 1 1 

02.0614 

400026 

1 

| 

30 

01.01 14 

1  400677 

01.7667 

I  400398 

02.0625 

400013 

0 

1 

Sign  1 1 . 

1 

|  Sign  10. 

j 

Sign  9. 

1 

~Add 


S  l'  i  1  t 


1 
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T  A  B  L  E  XXVIII. 

A  Tilde  of  the  E  jK.ni on  of  the  Centre  of  the  Sun. 


*****  Subtract  1] 

Sign  3, 

Sign  4, 

|  53  | 

oli 

*  , 

§ 

,  D.  dec.  p. 

Log.di. 

L>.  dec.  p. 

Loij.di. 

D.  dec.  p. 

Log.di.  | 

•  i 

0 

02  0625 

40001 ? 

01.8064 

399616 

OI.051 1 

399311 

30  j 

1 

02.0(528 

400000 

01.7886 

399607 

01.0189 

399313 

29j 

2 

02.0622 

399987 

01.7703 

399594 

009869 

399308 

28 

5 

02.0619 

399974 

01.7514 

39958) 

00.9547 

399299 

27 

4 

OI.0606  | 

399961 

01.7319 

3995 7  2 

OO.9222 

399295 

2  6 

5 

02.0575 

399943 

01.71 19 

399559 

OO.8889 

399290 

25 

02.055? 

399930 

01.6908 

399550 

OO.8553 

399282 

24 

7 

02.0517 

399917 

01.6700 

399537 

OO.8222 

399277 

23 

8 

02.0483 

399904 

01.6481 

39>524 

00  78  86 

399273 

22 

9 

02.0436 

399891 

01.6258 

3995*5 

QQ-7544 

399269 

— - 

21  | 

10 

02.0381 

399874 

01.6028 

399506 

00.7200 

399264 

20  j 

11 

02.0331 

399865 

01.5808 

399493 

00.6856 

399260 

12 

02.0267 

399852 

01.5572 

399480 

00.6506 

399255 

18  j 

1  ? 

02. 0192 

399835 

or-533r 

399471 

00.6156 

399250 

17  | 

14 

02.0114 

399812 

01.5083 

399462 

00.5806 

399246 

1 6  1 

15 

02.0031 

399808 

01.4828 

399449 

00.5450 

399242 

15  1 

16 

01.9947 

399795 

01.4569 

399441 

00.5194 

399238 

14  ; 

1  T7  1 

or.9850 

399782 

01.4308 

399432 

00.4739 

399233 

13 

t8  1 

01.9747 

399769 

0 1.4042 

39942.3 

00.4381 

399229 

12  j 

1 9 

01.9639 

|  399756  ] 

01.3744 

3994 1 2 

00.4022  1 

399226 

II  i 

20 

01.9525 

399743 

Qi-3497 

|  3994or 

00.  ?66 1 

399224 

10 

j  i 

21 

01.9408  * 

399730 

01.3222 

1  399392 

00.3297 

399224 

9  1 

22 

01.9183 

399717 

01.2936 

399383  | 

OO.2939 

399220 

*\\ 

2? 

019153 

399704 

01.2647 

1  399378 

00.2572 

399220 

i 

2  4 

01  9014 

39/95 

01.2353  1 

399367 

co.  2  206 

399220 

6  1 
—  I1 

01.8867 

399681 

01.2056 

399360 

00.1839 

399216 

5  II 

26 

01 .8602 

399669 

01.1756 

399352 

00  1469 

399216 

4|; 

27 

01.8564 

399656 

0.1447 

399344 

GO.  1 1 06 

399216 

3  li 

28 

01.8400 

399642 

or. 1  r?9 

399335 

OO.O736 

399216 

M 

29 

01.8231 

399629 

01.0825 

399326 

OO.0369 

399216 

1 1 

—  r 

5° 

01  8064 

I  3996«6 

01. 0511 

399321 

00.0000 

399216 

0 1 

1  -1! 

Sign  8, 

1 

1 

Sign  7  3 

Sign  6, 

1  J! 

1  am  1; 
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TABLE  XXIX. 

fa  Epodix  of  the  middle  Motions  of Saturn,  in  the  Tears  of  the  Julian  Period for  the  Mr  • 
lidian  o/Urcnburgh,  in  the  Kalends  of  January,  the  Mid-day  of  Agronomical  Time ,  ac  : 
cording  to  the  Julian  Account. 


Middle  Motion  of  Sa¬ 
turn  from  the  yEqui- 
nox. 

Middle  Motion  of  the  Aphe -  t 
lion  of  Saturn  from,  the  I 
./Equinox.  1 

Middle  Mot.  of  the  northern 
Node  of  Saturn  from  the 
iEquinox. 

In  a  comb. 
Tear  of  the 
Julian  Pe¬ 
riod. 

Decimal 
parts  of  a 
Circle. 

In  a  comp. 
Tear  of  the 
Julian  Pe¬ 
riod. 

Sn  D««" 
mth  dect - 

**  mal  parts. 

In  a  comp . 
Tear  of  the 
Julian  Pe¬ 
riod. 

t,  Oegrea 
mth  deci - 
t*  mat  parts. 

[; 

0 

IOOO 

2000 

JOOO 

4000 

026400 
012229 
p98o5o 
583888 
969 718 

O 

IOOO 

2000 

3000 

4000 

04  13.153s 

05  4.2748 

05  25.2555 

06  16.3170 

07  7.3381 

O 

ICOO 

2000 

3000 

4000 

11  *57004  ii 
00  5-5485 

00  25 .3966 

01  I5.*447 

02  5.0928 

5000 

6ooo 

955547 

941377 

JOOO 

6000 

07  28.3591 

08  19.3803 

5000 

6ooo 

02  24.9409 

03  14.7S90 

Logarithm  of  the  mid. 
Mot.  ofSiturn  in 
the  Tropical  Tear , 

I.53128.87 

1  Logarithm  of  the  middle  Mo¬ 
tion  of  the  Aphelion  of  Sa¬ 
turn  in  the  Tropical  Tear. 

|  2.32268.65 

Logarithm  of  the  middle  Mo -  t 
[  lion  of  the  northern  Node  of  j 

Saturn  in  a  Tropical  Tear.  1 

1  3.29771.49  § 

_ 

« 

i 

The  Bounds  of  the  Stations  of  Saturn.’ 

1  H 
|  Tears 

1 

2 

3 

4 

5 

6 

1 

8 

9 

Decimal  parts  of  a 
Circle. 

O-i  2345.678' 

£ 

it 

The  Angle  of  Commutation,  or  the  Angle 
to  the  Sun. 

03398.512 

06797023 

10195-535 

13594.046 

16992.558 

Firft. 

l 

Second. 

Sig. 

SigDe.  d.  p.  cir. 

Sig.Dc.  d.  p.  cir. 

20391.070 

23789.581 

27188.093 

30586.604 

00 

03 

c6 

09 

03  23.80  I 

03  25.45 

03  26.88  \ 

03  2462  | 

03  23.95 

03  2478 

03  26.83 

03  25.33 

Sfiil:. 
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Rudolph  us’*  Tables. 
The  Rcfiduc  of  Tabic  XXX. 


TABLE  XXX. 

A  TabU  if  the  Equation  of  the  Centre  of  Saturn. 


Sub  trail. 


I  Sign  0. 

1  I 

Sign  I. 

Sign  2. 

£ 

Dc.p.d. 

1 

Log.  di.  | 

Dc.p  d.  | 

Log.di. 

Dc.p.  d. 

o 

00.0000 

500223 

03.07^6 

499939 

05.4528 

1 

1  oo.io(54 

500223 

03.1681  ' 

4999 1<9' 

05  5128 

2 

00.2119 

500212 

03.2614 

499903 

05.5711 

3 

co.3183 

500220 

03*35  39 

499880  | 

05.628* 

4 

00.4242 

500218 

03.4456 

499859  1 

05.6836 

5 

00.^14 

500214 

03.5367 

499838 

05.7372 

6 

00.6372 

50021 1 

03.6267 

499817 

05.7889 

7 

00.7353 

500207 

03.7158 

499794  I 

05.8394 

8 

00.8494 

500201 

03.8042 

499772  I 

05.8878 

9 

00.9544 

500197 

03.8914 

499747  : 

°5-9347 

IO 

01.0653 

500191 

03-9775 

499724  | 

J 

|  05.9800 

1 1 

!  01.1647 

500184 

04.0625 

499696 

<  06.0239 

12 

01.2694 

500173 

1  04.1464 

499^75 

1  06.0664 

13 

OI3739 

500169 

04.2292 

499649 

1  06.1072 

x4 

01.4778 

500160 

04.3108 

499623 

1  06.1464 

15 

01.5814 

500151 

04.3917 

499596 

1  06.1833 

l6 

0  .6844 

500142 

04.4708 

499570  I 

06.2183 

17 

01.7872 

500131 

04.5486 

4/9542 

!  06.2517 

18 

01.8894  I 

50012 1 

04.6*56 

4995x3  1 

06.2831 

19 

01.9919  | 

500008 

04.7014 

499484 

06.3131 

20 

02.0928 

500095  1 

04.7753  , 

499455 

06.3411 

20  | 

02.2100 

500082  I 

04.8483 

499426  ; 

06.3669 

22  , 

02.2929 

500071 

04.9206  j 

499395 

06.3911 

2  j 

02.3933 

500056 

04.9942 

499364 

06.4133 

24 

02.4925 

500041 

05.061 1 

499333 

06.4336 

25 

02.59-8 

5 coo 2 6 

05.1297  | 

499302 

06.4522 

26 

02.6889 

500009 

05.1972 

499269 

06.4686 

17 

02.7864 

4 99993 

05.2636 

499236 

06.4842 

28 

02.8828 

4 99973 

05.3281 

499203 

06.4978 

29  j 

02.9786 

499956 

05.3914 

499170 

06.5092 

l 

3° 

03.0736 

4 99939 

05.4528 

491136 

06.5183 

S/£*  11. 

1 

Sign  iO. 

Sign  9. 

870 
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TABLE  XXXI. 

A  Table  of  the  Inclination  of  Saturn,  and  of  bis  Reduction  to  the  Echptick . 


Inclination. 


1 

0 

X 

2 

3 

4 

S/£*  0, 

•%*  »> 

Sigm> 

Sign  6, 

•%  7> 

SignS, 

D.  dec.  p. 

D.  dec.  p* 

D.  dec.  p. 

OOOOOO 

OO.O442 

00.088j 

OO.Ijly 

00.17 *7 

01. 1667 
OX.5O50' 

01.4175 

O2.I942 
02.2161 
02.1575 
02  2581 
O2.2778 

5 

00.2206  | 

01.4539 

OI.I967 

6 

00.2644 

ox  4897 

O2.5I47 

7 

00.5085 

01.5150 

02.3322 

8 

00.5519 

01.5600 

02*5492 

9 

°°-305<S 

OX.5944 

02.3655 

10 

00.4*89 

01.6285 

02.5806 

n 

OO.4819 

01.66x9 

02.3953 

12 

OO.5I5O 

ox. 6950 

02.4092 

*3 

005681 

01.7275 

02.4222 

1- 

OOi6lC>8 

OX.7194 

°M347 

1 

15 

OO.6556 

01 .7908 

02.4464 

1 6 

OO.696I 

01.8217 

02.4575 

17 

OO.7586 

01.8519 

02.4678 

18 

OO.7808 

01.8817 

02.4775 

19 

OO.8II8 

01.9108 

02.4864 

20 

OO8644 

ot.93p4 

02.4947 

21  1 

009061 

01  9675  : 

02.5022 

22  j 

000175 

01^9501 

02.5089 

23 

009886 

02.0119 

02.5147 

*4 

010192 

02.0483 

02.5197 

*5 

010697 

02.0742 

02.5239 

2* 

01.1097 

02.0994 

02.5175 

17 

01.1494 

1  02.1242 

02.5303 

28 

01. 1889 

02.1481 

02.5322 

01.2281 

02.1714 

02-5333 

30 

01.2667 

02.1942 

°M333 

11, 

Sign  10, 

9, 

-J 

1  %»5» 

Sign  4, 

3, 

I 


Reduction,  Subtract  |,| 


S/^n  0, 

Sign  1, 

Sign  2,  | 

-1 

6, 

Sign  7, 

S//>«  8, 

D.  dec.  p. 

D.  dec.  p. 

0.  dec.  p. 

00.0000 

00.0242 

OO.O242 

30 

00.001 1 

00.0247 

OO.O236 

29 

00.0022 

00.0250 

OO.OIji 

28 

00.0031 

OO.0256 

OOO215 

27 

00.0042 

OO.0261 

OOOH9 

26 

00.0050 

OO0264 

OO.O214 

00.0061 

OO.0267 

OOO208 

24 

000069 

00.0269 

00.0203 

23 

00.0078 

OOO272 

OO.OI97 

22 

00.0089 

OO.0272 

OOO189 

21 

00.0097 

OO.0275 

OO.0l8l 

20 

00.0106 

OO.0275 

OO.OI75 

19 

00.0117 

OO.O278 

OO.OI67 

18 

00.0125 

OO.0278 

OO.OI58 

*7 

00.0133 

OO.OlSl 

OO.OI50 

16 

00.0142 

00.0281 

OO.OI42 

15 

00.0150 

00.028 1 

OO.O133 

14 

CO.0158 

OO.0278 

OO.OI25 

00.0167 

OO.O278 

OOOII7  1 

12 

00.0175 

CO.0275 

00.0106 

II 

00.0181 ' 

OO.0275 

OO.OO97 

IO 

00.0189 

OO  0272 

OO.OO89 

9 

00.0197 

OO.0272 

OO.OO78 

8 

00.0203 

00.0269 

CO.OO69 

7 

000208 

OO.O267 

00.0061 

6 

00.0214 

OO.O264  j 

[  00.C050 

'  5 

00.0219 

OOO261  1 

!  00.0042 

4i 

00.0225 

00.02  5  6  I 

00.0031 

3 

00.0?  3 1 

00.0250  1 

00.0022 

;  2 

00.0236 

000247 

00.001 1 

I 

00.0241 

00.0242 

00.0000 

0 

Sign  ii,  j 

10, 

Sign  9, 

Sign  5,  ! 

5/^»3,  ! 

Li 

Add 
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TABLE  XXIX. 


<tk‘  Enncluc  of  the  middle  Motions  of  Jupiter,  in  the  Tears  of  the  Julian  Period ,  for  the  Me - 
fiJitin  of  Urenbupgh,  in  the  Kalends  of  January,  the  Mul-day  of  Agronomical  Time ,  ac-: 
idling  to  the  Julian  Account. 


Middle  Motion  of  Ju¬ 
piter  from  the  /Equi¬ 
nox. 

Middle  Motion  of  the  Aphe *  | 
/io«  of  Jupiter  from  the  I 
yEquiuox.  I 

Middle  Alot.  of  the  northern 
Mode  of  Jupiter  from  the 
./Equinox. 

ft  «  nmp. 
Tar  c)  the 
him  Fe¬ 
tid. 

- 

- - - 1 

Decimal 
parts  of  a 
Circle. 

/n  a  comp. 
Tear  of  the 

J  titan  Pe¬ 
riod. 

co  Degrees 
*§’  rrith  deci -  i 

mal  parts. 

In  a  comp. 
Tear  of  t  he 
Julian  Pe¬ 
riod. 

Degrees 

oft'  mih  deci- 
*  mal  parts. 

—  11 

§  §  i  1 0 

996  r  12 
337982 
679851 
021721 
3*359° 

O 

IOOO 

2000 

3000 

4000 

03  14.1282 

03  27*2343 

04  10.3404 

04  23.44*5 

05  6.5526 

O 

tooo 

2000 

3000 

4000 

12  29.3005  |t 

03  O.27I9  t  - 

03  I.2433 

03  2.2147 

03  3.lB6l  1 

1 5000 
6cpo 

705460 

04733° 

5000 

6000 

05  19.6588 

j  06  0.7649 

§§ 

O  0 

0  0 

w  '-n 
OC"'4 

Logarithm  of  the  mid. 
'Mot.  of  Jupiter  in 
theTropical  Tear. 

I.9 ’.503.41 

Logarithm  of  the  middle  Mo¬ 
tion  of  the  Aphelion  of  Ju¬ 
piter  in  the  Tropical  Tear. 
2.11746.48 

l  l  ogarithm  of  the  middle  Mo-  j 

I  tion  of  the  northern  Mode  of  j 

1  fupitcr  in  a  Tropical  Tear,  1? 

I  4-98735-^4  \\ 

:ii 

l! 


Middle  Motion  of  Jupiter 

1  from  the  ./Equinox  in 
the  Tropical  Tears. 

|l 

7 he  Bounds  of  the  Stations  of  Jupiter.  j 

Trop. 

Tears 

1 

2 

3 

4 

5 

Decimal  parts  of  a 
Circle. 

0* !  2  3  4  6  •?  8 

si 

a 

§  1 

3- 

The  Angle  of  Commutation ,  or' the  Angle 
to  the  Sun. 

08434*010 
16.868  020 
25?02.030 
33736.O4O 
4H7O.15O 

Firjl . 

V 

Second. 

Sijv 

(  Si<’.Dc.  cl.  p.  cir.  j 

Sig.De.  d.  p.  cir. 

6 

50604.O6O 

00 

04  3.95 

04  4-93 

7 

59038.069 

| 

0? 

04  6.37 

04  6.40 

8 

67472.O79 

06  1 

04  8.25 

04  7-2  5 

9 

75906.089 

1 

09 

04  5.63 

04  5 
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TABLE  XXXIII. 

A  Table  of  the  Equation  of  the  Centre  of  Jupiter. 


Subtrdl. 


p 

Sign  0. 

S/ijtf  1. 

5/;'«  1. 

1 

a 

2 

De.  tlcc.  p. 

Log.  di. 

Dc.  dec.  p. 

Log.di. 

De.  dec.  p. 

Log.di.  ‘ 

u 

O 

00.0000 

473^45 

02.6250 

473400 

•  O4.6394 

472706 

30 

I 

00.0911 

473645 

02.7047 

4733X5 

04  6892 

472677 

20 

2 

OO.1819 

473^44 

02.7839 

473366 

04.7381 

472648 

28 

3 

OO.2728 

473642 

02.8618 

473349 

O4.7856 

471616 

27 

4 

OO.3639 

473^40 

02.9408 

473531 

04*.83 1 7 

4725*6 

16 

5 

OO.4547 

473639 

03.0183 

473312 

04.8764 

472555 

25 

6 

OO.5453 

473636 

03.0947 

473294 

04.9194 

472524 

24 

7 

00  6356 

473^31 

03.1703 

473272 

04.9617 

471485 

23 

8 

00.7261 

473626 

O3.2450 

473255 

05.002?. 

472462 

22 

9 

00.8158 

473620 

033189 

473=35 

05,0417 

472429 

21 

IO 

00.9050 

473615 

03.3922 

473  *U 

05.0794 

472397 

20 

ii 

00.9947 

47^609 

03.4642 

47.5193 

05.1158 

472368 

19 

12 

01.0839 

473605 

03-5356 

473169 

05.1 5 1 1 

472331 

18 

13 

01. 1731 

473599 

03.6056 

473148 

05.1844 

472296 

*7 

14 

01.2619 

473592 

0  5.67)0 

473126 

05.2167 

|  472263 

,8 

15 

or.3503 

4735*4 

03-7439 

473101 

05.2475 

J  472230 

15 

16 

0.4386 

473575 

03.81 1 1 

473079 

05.2764 

472197 

14 

17 

01.5264 

4735^5 

03.8772 

473056 

05-3036  1 

472162 

13 

18 

01.6139 

4735  5^  ; 

03.9428 

473031 

05.3300 

472127 

12 

*9 

01.7008 

473546 

04.0072 

473006 

05-3553 

472093 

II 

20 

01.7875 

473536 

040703 

472981 

05.3781 

472058 

IO 

21 

01.8739 

473524 

04.1328 

4729)5 

05.3983 

472023 

9 

22 

0 1  9597 

4735E? 

04.1936 

f  472929 

05.4178 

1  4719** 

8 

2.? 

01.0453 

473500 

04-25  >9 

472903 

05.4356 

I  471953 

7 

24 

02. 1  300 

4734*7 

04-3128 

472*75 

05.4519 

j  471917 

6 

25 

02.2144 

473474 

04.3706 

472848 

05.4672 

471883 

.  5 

26 

02.2978 

473460 

04.4269 

472821 

05.4*0 

471847 

4 

27 

02.3806 

473446 

04.4822 

472792 

05.4919 

471810 

3 

28 

02.4569 

473431 

04.5^58 

472764 

05.5022 

471774 

2 

29 

02.5439 

4734  7 

04.5883 

472/35 

05.5103 

471737 

1 

!  30 

02.6250 

4734°° 

04*63 4 

472706 

05.51/5 

471700 

0 

1  II* 

1 

Si^tl  10. 

1  Sign  9. 

1 

Add 


Rudolphus*  Tables. 

TABLE  XXXIV. 

A  Table  of  the  Inclination  of  Jupiter,  and  of  hie  Redtiflion  to  the  Ecliptick. 
Inclination,  I  I  Rcduftion,  Subtraft, 


u 

Sign  0, 

Sign  1, 

1 

1  3 

5/^«  6, 

Sign  7, 

? 

1 

Dc.p.  d. 

Dc.  p.d. 

°  I 

00  0000 

oo.66ir 

S  11 

00.0231 

00.6808 

2  I 

00. 046 1 

00.7003 

3 

00.0692 

00.7194 

4 

00.0922 

00.7386 

5 

00.1153 

007575 

6 

00.1383 

00.7764 

7 

00.1611 

00  7950 

8 

00.1842 

00  8136 

•  9 

00. 2069 

00.8319 

- — 

lo 

00.1297 

00.8500 

n 

00.2525 

00.8681 

12 

‘00  2750 

00.8858 

13 

002975 

00.9033 

14 

00.3  200' 

009206 

!  15 1 

OO.3412 

00.9372 

16 

OO.3642 

00,6539 

0CWJ700 

L 17 

OO.3867 

18 

OO.4086 

00.9856 

19 

OO.4306 

01.0008 

20 

OO4522 

01.0158 

21 

OO.4739 

ox.0303 

22 

OO4953 

or  0444 

23 

•O5167 

01.0583 

24 

OO5378 

01.07x7 

25 

OO.5589 

or  0847 

1  26 

OO.5797 

or. 0975 

27 

00.6003 

OI.I  IO 7 

28 

006208 

01. 1 222 

29 

00.64  r  1 

01.1339 

30 

I  „ 

,  00  66  r  r 

01.19)3 

1  ~ 

1  Sign  rr, 

1  Sign  10, 

Sign  2,  1  Sign  o, 

Sign  8,  Sign  6, 

Dep.  d.  Dc.  p.d. 

O'.  1953  00.00-0 

01.1564  06.0006 

01.1672  1 00.0008 

01  1778  00.001 1 

01.1878  00.0014 

01.1978  00.0017 

.  01.2072  00.0019 

01.2164  00.0022 

01.2253  00.0025 

01.2339  00.0028 

101.2422  00.0028 

01.2  503  OO.OO31 

OI.2578  OO.OO33 

OI.265O  OOOO36 

OI.2717  OO.O039 

or. 2778  00.0039 

or.  2836  000042 

or.  2889  00.0044 

01.203$  000047 

01.2981  000050 

01.3019  00.0050 

01.3056  00.0053 

or  3086  00.0056 

01.31 14  00.0056 

or-3r}9  00.0058 

or. 3161  cr.0061 

[01.3181  oocc6r 

'  O'. 3 1 97  000064 

|  01.3 nr  or.co'4 

|  or. 3219  00.0067 

I  or.  1453  j  00.0*67 

Sign  9,  j  J  Sign  r  r , 

Sign  3,  I  1  Sign  >, 


Sign  r ,  Sign  2, 

Signy ,  Sign  8,  | 

De.p.  d.  Dc.  p.d.  I 

00.0067  000067  1  03 
00.0069  00  0067  I  29 
000069  00.0064  I  28 
00  0072  00.0064 1  27 
00.0072  000061  j  26 

000072  000061  I  25 
00.0075 !  000058  24 
00.0075 1 00.0056  23 
000075 '  00.0056  22 
00.0078  00.0053  21 

00.0078  00.0150  20 
00.0078  00.0050  19 
00.0078  000047  18 
00.0078  00.0044  r7 
00.0078  00.0042  16 

00.0071  i  0000  39  15 
00.0078  00.0039  !  *4 
00.0078  00.0036  1 3 
00.0078  00  003  3  1 2 

00.0078  00.003  x  1 1 

00.0078  000028  10 
000078  00.0028  9 

00.0075  000025  8 

00,0075  000022  •  7 
00.0075  ’00.0019*1  6 

00.0072  00.00x7 1  5 

000072  00.00x4 1  4 

00.0072  oooorr  I  3 
’  00.0069  oo.ocoS  2 
i  00  0069  00.C006  !  1 

00.006  7  oo.oooo  I  o 

5//;«  10,  j  Sign  9,  J 

I  %;,3>  i 


4. 
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T  A  15  L.  P  XXXV. 


fl,,  Fnoclir  ..fife  »>M't  Motions  of  Mar?,  in  the  Tern  of  the  JulmPiM,  forth  Me- 
Mm  0  Urcnbur«li,  mthe  Ktlcnds  of  January,  the  Mid-Jay  of  Afltonomi calTmt,  «o 
f cording  to  the  Julian  Account. 


AIM 
Mars  Jron 
j  nox- 

Motion  of  , 
the  .Equi- 

Middle  Motion  of  the  Aphe- 
lion  of  Mars  from  the 
Equinox.  I 

Middle  Mot.  of  the  northern 
Node  of  Mars  from  the 
./Equinox. 

- 1 

h • t  wip. 
far  flflhe 
]<lM  l’t- 
nJ. 

Decimal 
parts  of  a 
Circle. 

In  it  enmp. 
Tear  of  the 
Julian  Fe- 
nod. 

fy,  Degrees 
rrith  deci- 
i-  mal  parts. 

In  a  comp. 
Teitr  of  the 
Julian  Fc. 
nod. 

u 

0,  Degrees 
ci*T  with  deci- 

l r  mal  parts. 

0 

rcoo 

2000 

3000 

4000 

1 4795 ^ 
860996 

574°35 

287073 

COOI  1  2 

O 

rooo 

2000 

3000 

4000 

01  1.6012 

01  20.  r 973 

02  8.7934 

02  27.3895 

03  15.9856 

O 

I  COO 

1000 

3000 

4000 

1 1  7.0439 

II  18.0844 

11  29.1248  ! 

00  10.1652 

00  21.2058 

nl 

713150 

426188 

5000 

6000 

I  04  4.5817 

)  04  23-177^ 

5000 

6000 

01  1.2462 

01  13.2867 

- - - —  , 

Logarithm  of  the  mid. 
'Mot.  of  Mars  in 
the  Tropical  Tear’. 
1V72566.83 

Logarithm  of  the  middle  Mo¬ 
han  of  the  Aphelion  of 
Marsi/i  the  Tropical  Tear. 
3.16941.30 

1  Logarithm  of  the  middle  Mo¬ 
tion  of  the  northern  Node  of 
Mars  in  a  7  t  opical  Tear. 
1.04297.83 

Mil-lie  Motion  of  Mars 

7 he  Bounds  of  the  Stations  of  Mar  s.  J 

from  the  /Equinox  in 
the  Tropical  Tears. 

S 

The  Angle  of  Commutation ,  or  the  Angle  I 
to  the  Sun.  *  j 

Trcp.  I 
Tears  ' 

Decimal  parts  of  a 
Circle. 

t*- .  a 

T  a 

Fiijl. 

Second.  J 

0. 1  2  3  4  v  <5  7  8 

Sig. 

Sig  De.  d.  p.  cir. 

Sig.De.  d.  p.  cir.  f 

1 

2 

3 

4 

5 

53170.188 

06; 40 37$ 
59510  563 
i  2680.75  r 
65850.939 

1 

« 

I  n  rl  ^-0 

j  b  0  0  0  0 

05  y.6j  j 

05  10.37 

05  14.00 

05  1728 

05  20.33 

05  8.22 

05  11.22 

05  14 

05  17.18 

05  19.82 

6 

7 

8 

9 

19021.127 

72 191.314 
25361.502 
78531.690 

1“ 

1  09 

1  10 

05  15.13 

05  12.77 

05  6.93 

05  1513 

05  12.45 

05  990 

T  t  1 1 1 
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TABLE  XXXVI. 

A  Table  of  the  liquation  of  the  Centre  of  Mars. 


Subtract. 


p 

5/i,  //  0. 

Sign  1. 

-% 2- 

Dc.  dec.  p. 

Log.  cl  1. 

Dc.  dec,  p. 

Log.tli. 

Dc.  dec,  p. 

Log.  di. 

0 

00.0000 

422131 

04.8175 

421714 

08.6575 

420499 

30 

1 

00.1661 

422131 

04.9653 

421685 

087728 

420447 

*9 

2 

00.3319 

422130 

c5-i  !4* 

421654 

08.8544 

420392 

28 

3 

00.497S 

422128 

05.2614 

421625 

O8.9497 

420339 

27 

4 

00.663  3 

422123 

05  4069 

421593 

O9.O447 

410284 

26 

5 

00.83 19 

422121 

05'55i7 

421564 

0P*J  344 

420230 

*5 

6 

00.9947 

4221 15 

05.6939 

4*L529 

09.2231 

420172 

24 

7 

8 

01. 1600 

422110 

05.8361 

4*1498 

09.3086 

42:^115 

23 

°'-3V  3 

422102 

05.9778 

421463 

op-3906 

420058 

22 

9 

OI.4897 

422094 

06. 1 186 

421426 

09.4731 

420028 

21 

0 

OI.6544 
01  8186 

412084 

06.2572 

421392 

09.5517 

419940 

20 

ti 

422076 

06.3928 

4«354 

09627S 

419682 

419821 

*9 

12 

01.9822 

422066 

06.5275 

42*3*7 

CV-1  ><4 

18 

*3 

02.1458 

422053 

06.6603 

421277 

09772  2 

419761 

*7 

14 

02.3089 

421040 

06.7925 

421240 

09,8406 

419700 

16 

15 

% 

r^ 

-3- 

0 

1  422027  1 

06.9217 

421200 

|  O9.9O6I 

*  4*9*37 

15 

16  | 

02.6319 

I  4:?-°i  1 

07.0494 

421157  | 

1  O9.97I7 

419576 

*4 

17 

02.7931 

421995  1 

07.1761 

4*1115  1 

IO.O328 

,  4*95** 

*3 

18 

02.9533 

421979  | 

!  07.3000 

421072  ! 

IOO9OO 

!  4*9447 

12 

19 

°3 -H33 

421^64  | 

07.4272 

421029  | 

IO.I447 

4*93^8 

'  11 

~<i 

20 

03.2712 

421945  ! 

07.5450 

420984  i 

IO.I969  | 

1 

4*93*4  I 

10 

21 

03.4306 

42i9*4  1 

07.6647  ! 

420938  I 

10.2464 

!  4*9*57  1 

9 

22 

03.6012 

42 1 906 

07.7^22  | 

1 • 4*0892 

10.2931  | 

419190 

8 

2  3 

°3  715° 

421885 

07.8997 

420847 

1  o-3  3*4  I 

I  4*9**5 

7 

24 

03.901 1 

421864 

08.0169 

4*0798 

1  10.3778 

419058 

6 

- - - 

- -  — | 

-  - - - 

- - - 

|  - - — * 

|  - - 

^5 

04.0561 

421840 

08.1311  ] 

4*075  * 

10.4147 

418993  1 

5 

26 

04.2 1 1 1 

421817 

08.1375 

420701 

10.4494  ■ 

4*89*7  | 
4*^59  1 

4 

2'' 

04.3644, 

4 2  r70° 

08.3456  j 

4*0653 

10.4814 

28 

04.5 106 

421767 

08.4519  | 

420602 

10.5 100 

418789  | 

2 

*9 

04.0675 

421740  1 

O8.5556 

420550 

10.5356 

418721 

1 

30 

048175 

421714 

OS.6575 

420499 

10.55^3 

418653 

1  0 

Si(l'  II. 

1 

Sign  10. 

\  Sign  9. 

1 

Rudolphus'j  Tables. 


3  77 


Sign  r 

Dc.  dec.  p. 

IO.5583 
10-575* 
*  0.5  947 
10.6075 
10.6178 

10.  -242 
10.6281 
10.6281 
10.6164 
10.6244 


10.61 1 1 

10.5947 

10.5781 

10.5000 

10.5381 

10.5125 

10.4833 

10.4517 

10.4158 

10.3761 

10.3333 

10.2867 
1 0.2367 
10.1906 
10. 1  .’69 

10.0667 

09.0994 

09.9319 
09. 86 1 7 
09.7881 


09.7106 

A7,-.-x  8 


The  Rcliduc  of  Tabic  XXVIII. 

/I  T.iWc  0/  the  Equation  of  the  Centre  of  the  Mars. 


Suit  raff. 


Sign  4. 

I 

S‘gn  5.  j 

1 

Log.tli. 

Dc.dec.  p. 

Log.  tli. 

Dc.  dec.  p.  | 

Log.di. 

? 

41S653 

09.7106 

416536 

oj.8f.81  i 

414768 

30 

4.8585 

09.6300 

416468 

O5.7I56  j 

4*47*1 

29 

4185.5 

09.5458 

09,4586 

416400 

0).54°8  | 

414681 

28 

4 1  844^ 

4**33* 

05-3*39.  | 

414638 

2  7 

4,s375 

09.3675 

416265 

05.1855 

4*4597 

26 

4*8307 

09*7  >9 

416197 

049972 

4*4557 

*5 

418236 

418164 

09*783 

4161 31 

04  82 1 1 

414520 

24 

09.073*  1 

416065 

04.6361 

414485 

*3 

4 1 8096 

08.9683 

415999 

04.4489 

4*4448 

22 

418024 

08.8617 

4*593* 

04  2606 

4*44*4 

21 

417952 

08  7  5 1 1 

415872 

04.0794 

4143^ 

20 

417880 

417811 

08.6367 
08. 5 1 8 1 

415809 

03.8769 

414351 

415746 

03.6828 

4*43*3 

18 

417739 

08.3989 

415682 

°r4>:7* 

413295 

'Z 

417667 

08.2753 

41 5622 

O3.29OO 

414270 

1 0 

4*7595 

08.1456 

415560 

03-09I}  ! 

414245 

*5 

4*75*5 

08.-153 

415500 

02.8908  ' 

4x4220 

*4 

4*745* 

n  8822 

4*  544* 

02.6906 

414198 

*3 

417583 

07.745  8 

4*53-8) 

O2.4886 

4*4*79 

12 

4«73*o 

07.60 '29 

4*5327 

O2.2856 

414161 

1 1 

417240 

07.4647 

415269 

O2.08l  I 

4*4*45 

10 

4*7*70 

07.3200 

4*5*17 

OI.8756 

4*4*  *9 

9 

417097 

07 1722 

415161 

01  66 89 

4*4*  ‘7 

8 

41-026 

07. 02 1 9 

4*5109 

01.4614 

414107 

4*6556 

06.8717 

4*50)7 

or  2536 

414098 

6 

4 16885 

06.71 19 

415005 

01  0458 

4:4092 

5 

416814 

06.55*8 

41495* 

00.8375 

414085 

4 

4*6747 

06.3917 

4*49°7 

00.6283 

4*4079 

3 

416681 

c6. 2278 

414857 

00.41589 

414073 

2 

416615 

06.0600 

414811 

00.2097 

414068 

1 

j  057:881 

414768 

00.0c  00 

414  ojo 

j  0 
*-■- 

\ 

1  T 

|  Sign  7. 

Sign  6. 

j  . . 

Rudolph  us'*  Tabic  Si 
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TABLE  XXXVII. 

A  Table  of  the  Inclination  of  Mars,  ami  of  bit  ReduBion  to  the  Ecliptic k. 


Inclination, 

Reduction,  Subtract, 

Xz) 

Sun  0, 

Sum  1 , 

Sign  2, 

-57g//  0, 

Sign r, 

Sign  2, 

|0 

M 

Si,; n  6, 

7, 

Sign  8, 

5/^rt  6, 

7, 

Sign  8, 

Dc.p.  a. 

Dc.  p.d. 

Dc  p  a. 

Dc.  p.d. 

Dc.  p.  d. 

Dc.  p.d. 

Is- 

1 

o 

I  GO  OOOO 

co.  9  2  08 

0  .5950 

00.0000 

00.0131 

000131 

03 

|  i 

'  OO  0^2  2 

00.9483 

01  6tc8 

oa.0003 

00.0133 

co-oi  28 

29 

I  2 

OO  0644 

00.9756 

01.6261 

oo.oco8 

ooor  3  3 

00.01 25 

28 

3 

OO.OgC  4 

(  01.0025 

01  641 1 

0 

0 

0 

c 

4- 

00  0136 

00.012  2 

27 

4 

00.128$ 

01.0292 

01.6556 

00.00 19 

00.0136 

CO.OII9 

26 

5 

00.1606 

01  0558 

01.6994 

CO.0025 

000136 

00.0117 

25 

6 

00.1925 

01.0819 

01.6828 

00.0031 

00.0139 

OO.OII4 

H 

7 

OO.2244 

01. 1078 

01.6656 

co. 003  6 

00.0  r  39 

00.0108 

V 

8 

co.  2564 

Oi-Iin 

or. 7078 

co.0042 

000142 

00.0106 

22 

9 

00.288l 

01.1586 

or. 7194 

co.  0044 

00.0142 

OO.OIO3 

21 

IO 

co.  3 1 97 

01.1836 

01.7306 

00.0050 

00.0144 

00.01  CO 

20 

1 1 

o0.35I4 

01.2083 

or.74rr 

00. 005  6 

00.0144 

oc.0094 

19 

12 

OO  3828 

01.2325 

01.7514 

0 \006i 

000144 

00  0092 

18 

1? 

OO  4142 

01.^564 

01.761 1 

00  0067 

c.0.0144 

00.0089 

17 

r4 

OO.4453 

01.7797 

or. 7703 

00.0072 

00.0147 

00.0083 

16 

co  4764 

01.3028 

or  7789 

00.0078 

00.0147 

00  0078 

15 

l6  . 

00.5072 

01.3253 

or.  7869 

00  008  3 

00.0147  j 

;  co.0072 

14 

l7 

00.53.8 1 

01.3472 

01.7944 

0...0089 

I  co.0147 

'  co.0067 

*3 

i8 

00.5686 

01.3689 

01.8014 

! 

00.009 1 

'  00.0144 

000061 

12 

19 

00.5992 

01.3903 

1  01.8078 

00  0094 

00.0144 

00.0056 

1 1 

20 

006294 

01.4111 

01.8136 

1 

00.0 1 00 

00.0144 

co  0050 

10 

21 

1  CO  6594 

01.4317 

or. 8 189 

I 

00.0103 

00  014  ’ 

00.0044 

9 

22 

[  co  6  94 

or  4517 

or. 8  36 

00.0106  | 

00.0142 

00.0042 

8 

2J 

CO  71 9  A 

01.471 1 

or. 8278 

06.0108  1 

00.0139 

000036  1 

7 

24 

00.7486 

01.4903 

01.8314 

00.01  4 

co.  01 39 

00.003 1  * 

6 

00.7778 

01  5189 

01.8344! 

cc.oi  17 

00.0136 

00.C025  1 

5 

|D-6 

0 -8069 

01.5269  1 

l  01.8369 

00  0119  ! 

000136 

00.00 19  1 

4 

17 

00.8358 

01.5447  1 

i  0  .8389 

000122  | 

00.0136 

000014 

3 

28 

GO  864  4 

01/5619  1 

01.8403 

00.0125  ! 

00.0133 

oo.cocS 

2 

29 

OO.8928 

01.5786  j 

or  841  r 

00.0128  | 

00  0133 

00.C003  j 

1 

5° 

[  OO  920S 

01.5950  1 

,  0 1 . 84  r  7 

00.0131  ! 

00.0131 

CO.OOOO  1 

_ _ 1 

0  i 

II 

1  67V;  n  1 1 , 

Sum  10, 

SW  9,  1 

1 

Sum  1 1 , 

Siy n  IO, 

Sign  9,  j 

"  1 

1  1 

5/  .  /;  5. 

Slrjl  4, 

1 

-V  5, 

S‘g ,l  4)  1 

Signs,  1 

I 

8  79 


tabu;  jcxxviii. 

a,  .  Ponclix*  of  the  middle  Motions  of  Venus,  in  the  Tears  of  the  Julian  Period,  for  the  Me- 
Urenbim-li,  ‘he  kalends  of  January,  the  Mid-day  of  Agronomical  Tune,  acr 


|  Mi  llie  Motion  of 

\Vcn:tojromtbeAic[m- 

nox. 

Middle  Motion  of  the  Aphe-  » 
tm  of  Venus  from  the  | 
/Equinox.  1 

’  Middl  e  Mot.  of  the  northern  1 
Node  of  Venus  from  the  1 
/Equinox.  I 

h  j  ^P- 

Julian  Pe- 

U 

- j 

Decimal 
jarts  of  a 
Circle. 

In  a  comp.  ' 
te.tr  of  the 
Julian  Pe¬ 
riod. 

co 

«*;■  tvith  deci-  * 
mil  parts. 

In  a  comp.  ' 
Tear  of  the  j 
Julian  Pe-  I 
riod.  | 

l 

lo  I 

ovl-  mth  deci-  ,1 
?  mal  parts. 

0 

IOOO 
2000 
3000 
400  ) 

9497^5  | 

488472 

027158 

565845 

104531 

I  0 

IOOO 

2000 
3000 
40  co 

05  14.3789 

c6  6.0580 

06  27.7372  1 

07  194164 

08  110955 

O 

IOOO 

2000 

3000 

4COO 

11  20.5925 

00  3.6480  j 
00  16.7036  II 

00  29.7591 

01  12.8147  1 

JOOO 

60T> 

1 - 

643219 

181905 

5000 

6000 

I  09  2  7747 

J  09  24.4539 

5000 

6000 

01  25.8703 

02  8.9258 

- - - t  ' 

Logarithm  of  the  mid. 
'Mot.  of  Venus  in 
the  Tropical  Tear. 
0.21098.80  j 

1  Logarithm  of  the  middle  Mo¬ 
tion  of  the  Aphelion  of  Ve¬ 
nn  sin  the  Tropical  Tear. 
2.33<5°3*34 

J  Logarithm  of  the  middle  Mo -  . 

j  tion  of  the  northern  Node  of  j 

j  Venus  in  alropical Tear. 

1  2.11578.61 

- — — - -  1  ■ 

*  . 

Millie  Motion  of  Venus 

1  from  the  /Equinox  in 

The  Bounds  of  the  Stations  of  Mars.  | 

j  the  1  t  opical  I ears. 

1 

. 

1 

^s1 

Decimal  parts  of  a 
Circle. 

It'S 

2.  3-  v* 

The  Angle  of  Lommutamn,  or  we  Angie 

to  the  Sun.  \ 

_  I 

^■12^45.073 

1 

<?!- .  »“  ! 
71  ^  j 

1 

f 

'  l 

2 

3 

4 

5 

62550.457 

25100.913 

8765  1470 
50201.827 
12752283 

pit  ft.  1 

1  I 

Second,  \  ■ 

( 

Sis. 

!  SigDc.  d.  p.cir.  | 

Sig.Dc.  d.  p.  cir. 

6 

1 

8 

9 

75302.74° 
37853.1^6 
00403.653 
6:954.1  ro 

1 

1 

co 

03  1 
0  6 

09 

1  05 

05 

l  05 

I7.7«S  ! 

17.97 
16.92  | 

16.72  | 

05  1797 

c5  ^.58 

05  16.72 

05  17.1^ 

88o 


Rudolphusf  Tables . 


T  ABIiH  XXXIX 

A  Tulle  of  the  Equation  of  the  Centre  of  Venus. 


Subtract 


0 

5/fjrt  0. 

- 

Sign  1. 

Sign  2. 

De.  dec.  p. 

Log.di. 

Dc.  dec.  p* 

Log.  di. 

Dc.  dec.  p. 

Log.di. 

0 

00.0000 

386279 

00.3931 

386243 

OO.6828 

386136 

I 

00.0133 

386279 

co.  4047 

386237 

OO.6897 

386130 

.  2 

00.0267 

386279 

'00.4164 

386237 

OO.6961 

386124 

3 

00  0400 

00.4278 

386231 

OO.7028 

3861,8 

4 

00  0542 

386279 

00.4392 

386231 

OO.7092 

386118 

- - 

— . - 

- . 

— - - 

— 

- - - 

— 

5 

00.0  678 

386279 

00.4503 

386225 

OO7153 

3 $61 12 

6 

00.0814 

386279 

co  46 1 7 

386225 

007IU 

386106 

386100 

7 

00.0950 

386279 

00.4725 

386219 

OO.7264 

8 

09.1083 

386279 

00.4836 

386219 

OO.7322 

386094 

9 

00.1219 

386279 

00.4944 

386213 

co  7372 

386094 

— 

— 

- - — . 

- - — 

- 

10 

co.  13  53 

386279 

00.5053 

386213 

OO.742S 

386088 

1 1 

CO.  1*48(5 

3^278 

00.5164 

386207 

OO.7478 

386082 

12 

00.(622 

386273 

00.5264 

386207 

OO.7517 

386076 

13 

00.1758 

386273 

00.5367 

386201 

OO.756I 

386070 

14 

CO.  1 892 

386273 

00.5469 

386201 

OO.7606 

386064 

‘5 

00. 202  V 

38627} 

00.5567 

} 86195 

OO.7644 

CO.7678 

386058 

00.2158 

386273 

00.5664 

386189  1 

386057 

*z 

OO.2292 

386267 

00.5761 

386189 

OO.77II 

386O5 £ 

18 

CO.  24 19 

386267 

00.5856 

386183 

00.7742 

386046 

19 

00.2553 

386267 

00.5947 

!  386177 

OO.7769 

38604O 

— 

• - — 

- - 

- - - * 

— - - 

- - - - 

;o 

00.268 1 

386:61 

386?.6l 

00.6039 

386177 

OO.7792 

386034 

386028 

21 

00.2808 

co.6 1 28 

386171 

co.  78  4 

22 

00.29^3 

386261 

00621 1 

386165 

386165 

00  '836 

?86027 

3.3 

00.3058 

386255 

co.  6  2  94 

co  785  8 

386022 

24 

00.3186 

386255 

006375 

386159 

00.7875 

386016 

— 

- - 

—  — - , 

— 

- - 

- - 

CO.  3  3 1 1 

386255 

00.6456 

,;S6i.53 

007892 

3860IO 

26 

00.3436 

33.6249 

00.65,3 

3861 5  3 

00.79:6 

3860\| 

*7 

00.3558 

386249 

00.6-08 

007914 

385998 

28 

00.3681 

386249 

00.6681 

586141 

00.7922 

385997 

29 

I  _ _ 

00.3806 

'386249 

00.6756 

3861 36 

00  79 ;  1 

385992 

1 

30 

00.3931 

j  3*5243  j 

co.68.8 

386136 

00.7931 

385986 

4 

Sign  1 1. 

Sign  10. 

Sign  9 

1 

3o 

29 
18  1 

27  I 
16  \ 


24 

33 

21 


'5 
*41 
ij  1 
12 


10 


7 

6 


5 

4 

3 


1 


o 


Degrees 
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Tue  kdvi:::  of  TaUc  XXXIX. 

A  Table  of  the  l.suatku  of  the  Centre  if  Venus. 


uvS  (■  J 

c  .  7  )  o 

c  .7828 
(•0.7803 
07.77/S 
co.7750 

00.7715; 

00.7  686 

C0.7 6  4 

:  ,7528 

CO.74S.? 

■  7  I  '6 

70.7386 
<  0.7; 13 


■'•7-19 

57 


Sullr.ri 


I 

X.;.;  4. 

Si.  n  v  j 

Pi 

1 

i ! 

l)». dec.  p- 

log.  di. 

Uc.  dec.  p.  | 

Log.di. 

0O.6897 

3S5850 

CONOCO 

385-22 

3o 

5981 

00.68  5  1 

?8)<8  29 

OO.3878 

38571s 

29 

•,  '597  ? 

o-  ).6;6 1 

.385824 

00.3756 

38570!  I 

28 

r'y/J$ 

0.6686- 

3  8  v  8 1 .8 

^•3633 

38571* 

si 

3  •'  1 76  2 

v  \6<H  I 

3Svji2 

0^.3508  | 

385709 

26 

* 8 )9)0 

‘>•653; 

.38581  i 

385708 

2V 

3  ■'  *  9 1 :  > 

•^4)3 

385 Sou 

. >).32)-6 

>85708 

24 

3>>9H 

,yrv 

>  6  5 '  ’  ;  ’ 

(  O.3I25 

2  3 

'8394 3 

0,.62y2 

3 S 57 99 

co.  3000 

,05703 

>9 '8 

0.7.6208 

385794 

0 >.2869 

3S5702 

21 

3859,2 

oj  6 1 2  5 

"85788 

00.2739 

385697 

20 

385926 

0  j.6o  56 

385^87 

00.26.6 

3-5696 

19 

18 

385920 

005944 
co.  5  847 

38578-1 

0 

c 

0 

,85695 

385914 

3859:8 

3'S5775 

00.2336 

3,-5691 

16 

oo.)7  53 

38)774 

70.2203 

j«5 6  A 

38559  V 

co.  5  65  6 

385^69 

0 \2067 

'5 

385902 

co.5556 

38V63 

0  .1931 

j  N  5  ^8  J 

J4 

r;  5 1'</> 

00.5467 

>■5762 

00.1797 

585684 

‘3 

38)890 

co-  5  3  5 .3 

38)757 

00.1661 

38)684 

1 2 

385884 

0  i 2 +7 

38578! 

OM525 

385684 

1 1 

>8)878 

00.5 1 39 

38S751 

O^.T  389 

385683 

I  D 

3858-2 

0  .-.03 1 

3S5745 

00.1253 

3b)68  2 

9 

O 

3  s’ 5871 

■:  0  4  v  1  ; 

8  '  )  34.3 

OO  I  117 

38)682 

O 

0  4  I  -  75 

30,739 

co  0978 

>85659 

38 ,800 

0.7.4697 

: 85737 

000836 

385679 

785854 

OO.4583 

885'.35 

000694 

3856-9 

5 

385:48 

OO.446; 

385733 

CO.0550 

3^5679 

4 

'.85842 

CM.*'/’ 

5S 573 1 

00  0417 

>85679 

3 

I  OO.4256 

385727 

00.0275 

38)679 

2 

PV'iO 

1  o\JM9 

1  3'8  i7*’4 

O.*  Of  36 

38:6-9 

1  1 

1  ' 

385830 

1  ■ 

i  u:5-»c " 

i  O,:- 

j  COO). 

3850-9 

j  .0 

Add 


V  V  Y  V  V 
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TABLE  XL. 


/*  Table 

f  the  htclin 

1th- 'l  'f  Veil 

Inclination, 

C7 

Sign  0, 

Sign  1, 

Sign  2, 

| 

Sign  6, 

Sign  7, 

5i.il  ft, 

Dcp.d. 

|  Dc.  p.d. 

Dc  p.il. 

0 

I  03  0000 

1  01.6833 

02.91 56 

I 

*  OO.O589 

01.7342 

02  9447 

2 

OO.II78 

01.7842 

02.9731 

3 

OO.I764 

01.3333 

03  0003 

4 

°o. 2  3  5  3 

01.8822 

O3.O264 

5 

00.2936 

01  9308 

03.0514 

6 

003519 

01.9789 

G3.O7T6 

7 

00.4100 

02.0264 

0^0987 

8 

00.4681 

02-0731 

03.1 214 

9 

00.5261 

02.1 189 

03.1431 

— - 

* 

10 

co.5841 

02.1642 

03.1636 

11 

00.6419 

02.  .ov9 

12 

006969 

01.2531 

03.2017 

*3 

0075-5 

00.8147 

02.2964  03  2194 

14  1 

023300 

03.2361 

15  * 

00  8714 

02.3806 

O,  25  19 

16 

00.9278 

07.4217 

03.2667 

17' 

00.9'  39  | 

02.4622 

03.2;78 

18 

01.04  0 

02.5019 

O3.293? 

T9 

01.0958 

02.5408 

O  .3O5O 

20 

01. 1514 

02.5792 

O33I58 

21 

01.2067 

02.6167 

03  3256 

22 

[  01  2617 

026533  i 

03 33* 2 

23 

-13158 

02.6889 

03.3419 

24 

01  36,4 

02.7236 

03  3416 

25 

01.4225 

027578 

°3-3r  39 

26 

01  4753 

00-91 1 

03.3586 

27 

or. 5278' 

02,82 3 ; 

03.3019 

28 

ci  5800 

02.8)50  1 

03.36^4 

29 

01.6319  1 

1 

03  3661 

?° ! 
■I 

ci  ! 

.V  n,. 

j 

Sign  10, 

03.3667 

9,  ; 

- -  j 

1 

V  i 

5/  ■/  4) 

|  Reclusion,  Subtraft, 

1  Sign  o,  j  Sign  I,  %;2,  | 

Si;:,n  6,  |  Siguy,  Sign  8,  |  ^ 

IX.  p.d.  |  Dc.p.  d.  Dc.p.d.  | 

co.o'/'o  |  co.0431  000451  I  50 

OO.O'' [()  !  OO.C459  CC.0422  I  2<; 

cc.o^.:')  i  000450  00.0411  28 

co.oo 5  5  00.0458  oc.0403  27 

OO.OO72  CO.  0464  OOC592j  26 

00.0089  j  000472  00.0578 1  25 
00.0 1 c6  00.0478100.0367  24 
lco.0125  CO.0483  00.0556  25 

OOOI42  00.0486  CC.0342  22 
CO.OI58  OO.O489  OO.O331  21 

00.0172  OO.O489  OO.O5I7  23 

OO.OI89  OO.O492  CO.O3C6  I9 
o  *’.0205  000494  CO  0292  18 

000217  00.^494  00.0278  17 
00.0235  00.0497  00.0261  I  16 


:  co  0247  ;  15 
1  co.0233  14 

I  000217  13  I 

co  02  03  12 

*  00.0189  1 1 


*  cooj.v9  ; 
j  co  0489  1 
1  OOA.4‘6 
o  .0^85 

,  CO.  0.478  ' 


CO  6172  I  10 
000158  I  9 
o  C142  I  8 
c .0125  7  j 

co.oio;  ,  6 


o-\0378  J  co. 0472  00,0089  | 
000392  0.0.0464  co.ee  7  2  I 

000.405  00.0458  03  CO  )  3  I 
'o.'.c.fll  '.'.04  so  00.0036 
**j  00.0.; .2  ■*  CO  0439  00.0019  j 


,  I  ’o,  |  Sign  9, 

I  •'  I  %:3, 


Rudolphus'f  Tables. 
TABLE  XLI. 


rpoclvc  of  mwA/fc  Ato/ii  of  Mercury,  in  the  Tears  of  the  Julian  Period ,  for  the 
Meridian  of  Urenburgh,  in  the  Kalends  of  January,  the  Mid-day  of  Ajlronomicti  Time> 
'according  to  the  Julian  Account 


Middle  Motion  of 
Mercury  from  the 
Equinox. 


Middle  Motion  of  the  Aphe¬ 
lion  of  Mercury  from  the 
yEquinox. 


YSit  ^sofa  yXK-  $  **b  deeb 

g  Circle.  ml  \  "  ma l  parts. 

"  T  181505  o  02  9.0214 

1000  247954  i°°°  °3  8ti372 

2000  314403  2000  04  7.2530 

3000  380852  3000  05  6.3689 

4003  447301  4000  06  5.4847 

5000  513750  5000  07  4.6005 

6ox>  580199  6000  08  37164 

Logarithm  of  the  mid.  Logarithm  of  the  middle  Mo- 

'Mot.  of  Mercury  tion  of  the  Aphelion  of  Mcr- 

in  the  Tropical  Tear.  cury  in  the  Tropical  Tear . 

I  0.61825.50  2.46412.00 


Middle  Mot.  of  the  northern 
Mode  of  Mercury  from  the 
Equinox. 


In  1*  conip.  \ 
Tear  of  the  1 
Julian  Ft-  1 
nod.  . 

Co 

a 

Degrees , 
with  deci¬ 
mal  parts. 

O  * 

8 

12.9378 

I  COO  I 

09 

6.6167 

2000 

10 

O.2956 

3000 

10 

*3-9745 

4COO 

II 

17.6534 

5000 

00 

11.3322 

6000 

01 

5.01 1 1 

Logarithm  of  the  middle  Mo¬ 
tion  of  the  northern  Node  of 
Mercury  inaTrop.  Tear. 
2.37435.21 


Middle  Motion  of  Merc. 
from  the  TEquinox  in 
the  Tropical  Tears. 


Decimal  parts  of  a 
Circle. 


15197930 

3:3395.859 

45593-7*^9 
60791  719 
75989.648 

91 187.578 
06385.507 

21583.437 

36781.367 


The  Bounds  of  the  Stations  of  Mercury. 


^  The  Angle  of  Commutation ,  or  the  Angle 
^  to  the  Sun. 


Sig.  De.d.p.cir.  j  Sig.  De.d.p.cir.  L 
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TABLE  XLII. 

A  Table  of  the  Equation  of  the  Centre  of  Mercury. 


" 

Subtratt 

p 

Sign  0. 

Sign  I. 

Sipn  2. 

0 

C\i 

3 

Dc.  dec.  p. 

Log.di. 

De.  dec.  p. 

_  Log.di. 

Dc.  dee.  p, 

Log.di. 

$ 

O 

00.0000 

3^7 1 73 

09.7473 

366464 

18.1139 

3*43i * 

30 

I 

00.3322 

367164 

IO.O572 

366417 

18.3500 

3*4217 

29 

2 

00.6644 

367164' 

IO.3644 

36*361 

18.5825 

3*4* 18 

28 

3 

00  0067 

3*7^3 

IO.6697 

366313 

18.8125 

364018 

27 

4 

01.3286 

3*7i54 

IO.9739 

366257 

I9.0383 

3*39*9 

26 

5 

01.6608 

3*7*45 

II.2772 

366200 

I9.2603 

363809 

25 

6 

01.9919 

367136 

11  5786 

366143 

I9.4792 

363.709 

24 

7 

02.3228 

367128 

n.b78i 

366087 

I9.6942 

3*3599 

23 

8 

02.6536 

367117 

12.1756 

366030 

19.9053 

365498 

22 

9 

02.9842 

367108 

12.4706 

3*5973 

20  1125 

3*33^7 

11 

10 

03.3144 

367089 

I2.7642 

365906 

2O.3I56 

3*3276 

20  | 

11 

03.6439 

367070 

13.0556 

. 3*5^9 

20.5144 

363165 

19 

12 

03.9731 

3670,-2 

1 1-3444 

365782 

20.7094 

20.8994 

363043 

18 

13 

04.3014 

367034 

13.6311 

3657-6 

3^93 ! 

*7 

14 

04.6292 

36701 5 

13.91*1 

365*39 

2I.08)8 

362808 

16 

>3 

04.9561 

366987 

14.1983 

365571 

21.2683  j 

362696 

*5 

r  6 

05.2025 

366969 

14.4781 

365495 

21.4456 

‘3*2)72 

*4 

17 

05.6081 

366941 

I4.7556 

3*5418 

H.6178 

3*M49  j 

*3 

18 

05.9331 

366922 

15.03*1 

3*535° 

2I.7858 

3*2324 

12 

*9 

06.2567 

366885 

15.3036 

3*5 273 

2I.948? 

362261 

1 1 

20 

06.5797 

366857 

*  5-5733 

365186 

22.106*9 

362076 

1 

10 

21 

06.9019 

366820 

1 5.8408 

365108 

22.2603 

3**94  * 

9 

22 

07.2228 

366792 

16  1058 

3*5031 

2  2  4c  ’86 

36l8l5 

8 

23 

07.5425* 

3**75  5 

16.3658 

3*4943 

2255** 

36l679 

7 

24 

07.8614 

366717 

166256 

364856 

22  6894 

361542 

6 

2-5 

08.1789 

366380 

16.8817 

3*4777 

22  8219 

36J4O) 

5 

26 

08.4956 

366*33 

*7-*347 

364689 

22.9458 

36U67 

4 

27 

08. 8*1 06 

366596 

*7-3^39 

3*459* 

23.0683 

3*1 1 40 

3 

28 

09.1742 

3**549 

17.6306 

3*4503 

23.1842 

361991 

2 

29 

1 _ 

°9-43';4 

366502 

17.8739 

364404 

23  2936 

361853 

1 

1 

30 

09.7475 

Sien  1 1 

3*5464 

18.1139 

10. 

3*431* 

^•3&8' 

Si  i'll  9. 

360713 

0 

'  Add 
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The  Rcfiduc  of  T able  XLII. 

A  Table  of  the  Equation  of  the  Centre  of  Jupiter. 


Subtract 


p 

3- 

4. 

Sign  5. 

I 

P 

I/q 

2 

Dc.  dee.  p. 

Log.di. 

Dc.  dee.  p. 

Log.di. 

Dc.  dee.  p* 

Log.di. 

0 

23.3981 

360713 

23.2986 

355883 

*5-3*94 

350947 

3° 

23.49)8 

360573 

23.I7II 

355641 

1490*7 

350812 

29 

2 

23.5878 

360423 

23.0344 

355534 

14*493* 

350678 

28 

3 

4 

23.6739 

360271 

22.8883 

!$£ 

14.0617 

350556 

27 

*3-7533 

360130 

22.7339 

13.5892 

350420 

26 

5 

6 

23.8267 

359977 

22.5697 

354998 

13.1739 

350197 

*5 

23.8994 

355.824 

**-39*7 

354851 

12.7167 

350174 

*4 

7 

23.9542 

359*7* 

22.2131 

354667 

12.2514 

350051 

23 

8 

24.0078 

359517 

22.0203 

354494 

1 1.7786 

« 

22 

P 

24.0547 

3593^ 

21.8178 

3543^ 

11.2989 

21 

10 

24.0947 

359207 

21.6069 

354'45 

10.8117 

349734 

20 

n 

24  1278 

359051 

21.3850 

35397° 

10-3*75 

349**4 

*9 

12 

24-*  539 

358894 

21.1559 

353794 

09.8161 

3495*7 

18 

13 

*4*715 

358737 

20.9125 

353631 

09.3086 

349443 

*7 

*4 

24.1839 

358580 

20.6617 

353453 

08.7958 

339346 

16 

*5 

24.1881 

3584*0 

20.4008 

I  353*88 

1  08.2758 

!  349**2 

*5 

16 

24.1847 

358252 

20.1308 

353*2* 

I  077497 

!  349192 

*4 

17 

24.1742 

358092 

19.8506 

|  35*95* 

!  07.2194 

349122 

13 

18 

24.1558 

3579*i 

19.5614 

35*7*9 

06.6836 

349052 

12 

19 

24.1294 

357749 

19.2614 

|  352*  * 

1 06.1453 

348982  1 

11 

20 

24.0953 

357588  1 

18.9525 

3524*6 

05.5983 

I 

10 

21 

24.053* 

3574**  j 

18.6536 

1  3)*>*o 

05.0500 

348883 

9 

n 

24.0036 

3)7*5* 

18  3047  | 

l  35**4° 

04.4981 

348827 

8 

*3 

*3  9453 

357  78 

17.056 

35*983 

03.9422 

348786 

7 

24 

23.8789 

35*9*4 

17-6178 

35*825 

03.3842 

348756 

6 

*5 

23.8039 

23.7203 

35*7)8 

17.2597  | 

351680 

02.8233 

34872S 

5 

j. 

26 

35*573 

16.8922 

351534 

02.2611 

3487OO 

27 

23.6:78 

356396 

16.5164 

35*375 

01.6975 

348671  j 

T 

3 

2 

28 

23.5*69 

356229 

16.1297 

351228 

01.1325 

348657 

*P 

-*3-4*7  ^ 

35*05° 

*57339 

35*°95 

co.6481 

348657 

1 

30 

23.2986 

oo 

so 

15.3294 

350947 

00.0000 

34865O 

0 

Sign  8 

1 

Sign  7. 

6. 

Add 


‘SPSjLdSQ 
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Rudolph  us'*  hwies. 


TABLE  XL11I. 

% 

A  Table  of  the  inclination  of  Mercury,  and  of  his  Reduction  to  the  Ecliptick. 


T  A  B  L  E  XL1V. 

A  Catalogue  of  the  mojl  noted  fixed  Stars. 


j  Inclination, 


5^/j  o, 

i) 

Sign  6, 

Dc.p.  d. 

Dc.p.d. 

0 

oooooo 

03.4500 

I 

00.1203 

03-5536 

2 

00.2408 

03.6561 

3 

00.361 1 

037578 

4 

00.4814 

03.8585 

5 

00.6014 

030578 

6 

00.7211 

04.0558 

7 

00.8406 

04.1525 

8 

co.9600 

04-2481 

9 

01.0792 

04.3422 

10 

01.1981 

04.4350 

II 

01.3164 

04.5264 

12 

m.4344 

04.6167 

*3 

01.5519 

04.7056 

14 

01.6689 

04.7931 

r,\ 

01.7856 

04.8792 

01.9017 

04.9636 

l7\ 

02.0172 

05.0467 

18 

02.1322 

05.1281 

J  9  I 

02.2464 

05.2078 

1  ...  . 

20 

02^5.97 

05.2858 

21 

024725 

1  05.3622 

22 

025847 

054369 

2  3 

026961 

05.5103 

24 

028067 

05.5819 

25 

02.9161 

05.6519 

26 

1  03.0247  | 

05.7203 

27 

;  03.1315 1 

05.7869 

28 

°3  2394  I 

05.8517 

29 

°3-3453 

05.9144 

30 

03  4500 

05.9756 

Sign  1 1 ,  | 

1  Sign  10, 

•%«  5, 

Sign  4, 

Sign  2, 


Sign  8, 


Dc  p.  tl. 


05.9756 
06.0350 
06.0925 
06. 1 48 1 
06.2017 


06.2536 

06.3036 

06.3517 

06.3975 

06.4414 


06.4833 

06.5133 

06.5617 

06.5981 

06.6325 


06  6647 
06.6950 
06.723  r 
06.7492 
06.7733 


06.7653 

06.8150 

06.8328 

06.8486 

06.8650 


06.8736 

o6.883f 

06.8^06 

06.8958 

06.8989 


06.9000 
5/^'j  9, 


5////J  3, 


Reduction,  Subtraft, 


Sign  0, 

Sign  I , 

Sipn  2, 

Sign  6, 

Sign  7,  ( 

%„8, 

Dc.  p.d. 

Dc.  p.  d. 

Dc.  p.d. 

00.0000 

00.1803 

00.1803 

30 

00.0072 

00.1839 

0O-I767 

29 

00.0144 

00  1871 

00.1728 

28 

00.0217 

00.1903 

00.1686 

17 

00.0289 

00.1931 

00.1642 

26 

00.0361 

00  1956 

00.1594 

25 

00.043 1 

00.1981 

00.1547 

24 

CO  .05  03 

00.2003 

00.1497 

13 

000572 

00.2022 

OO.I447 

22 

CO.  0642 

00.2639 

00.1394 

21 

00.0711 

00.2053 

00.1339 

20 

000778 

00.2064 

00.1283 

19 

00.0844 

002072 

OO  1225 

18 

00  0911 

00.2078 

OO.II64 

17 

00.0975 

00.2081 

OO.IIO3 

16 

00.1039 

00.2083 

00.1039 

*5 

00.1103  1 

00.2081 

00-0975 

14 

00.1164 

00.2078  | 

CO.O9I  | 

13 

00.1225 ! 

00.2072 

CO  0844 

12 

00.1283 

00.2064  j 

00.0778 

11 

00.1339 

co.2053 

co  0711 

10 

00.1394 

00  2039 

00.0642 

9 

CO.  1447 

00.20 ’2 

000572 

8 

00. 1 497 

00.2003 

000503 

7 

00.1547 

co.  1981 

00.0431 

00.1594 

OO.I956 

'  00.0361 

1 

5 

00  1642 

:  00  1931 

00.0289 

4 

00  1686 

|  00.1903 

1  00  02  1 7 

3 

00.1728 

J  00.1872 

OO.OI44 

2 

00.1767  | 

00  1839 

00.0072 

1 _ _ 

1 

00.1803  - 

00. 1803 

OO.O-OO  1 
1  ___  _ 

0 

Sign  1 1 , 

Sign  10, 

Sign  9,  j 

-V  5) 

4>  1 

%;3,  1 

T’/.v  Names  of  the  Stars. 

i 

y  1 

Longi¬ 

tude. 

D.p.d.  | 

Lati¬ 

tude. 

D.  p.d. 

* 

Ky,' 

The  Southern  Star  in  the  Eorc-horn  of  Aries,  cal- 

00 

0.000  j 

7.142  /> 

4 

led  the  hr  11. 

27.775  ll 

The  left  hoot  of  Andromeda . 

00 

n.033 

2 

The  bright  Star  of  the  Jaw  of  the  Whale. 

00 

1  I.167 

1 2.617  A 

2 

The  Head  of  Medujt. 

00 

23.000 

21361  B 

3 

The  bright  Star  of  J'lcia  les. 

00  1 

^  6.78  3 

4.000  B 

3 

Tlic  right  Side  of  Perfm. 

00 

,  28.667 

30.083  B 

2 

the  Southern  Eye  of  Taurus,  /tlhbara. 

01 

6.592 

5.517  A 

i 

The  left  boot  of  Omn,  Kegel. 

01 

,  1 3-^7 

31.183  A 

1 

The  left  Shoulder  of  Orion. 

01 

i  i7.747 

16.883  A 

2 

fhc  Kid,  or  Hcc-goat. 

01  1 

1  18.650 

22.842  B 

1 

The  firrt  in  the  Girdle  of  Orion. 

01 

1  19.225 

23.633  A 

2 

flic  right  Ankle  of  Aurica. 

01  j 

;  1 9-375 

5-311  B 

2 

file  middlcmoft  in  the  Girdle  of  Orion. 

01 

i  20.283 

24555  A 

2 

flic  lad  in  the  Girdle  of  Orion.  * 

01 

21.492 

25-3  55  A 

2 

fhc  lad  in  the  Tail  of  the  letter  Bear,  called  the 

01 

1  25  425 

66.033  B 

2 

Pole  Star. 

U5.583 

The  right  Shoulder  of  Orion. 

01 

16.100  A 

2 

|  f  he  bright  Star  in  the  right  Shoulder  of  Auriga. 

01 

28.  50 

21455  B 

2 

■  In  the  bottom  of  the  tore  root  of  the  Dog. 

02 

4.092 

41.305  A 

2 

The  bright  Star  of  the  left  Foot  of  Gemini. 

02 

5.9)0 

6,805  A 

2 

f  he  greater  Dog,  Sirius.  ^ 

The  Northern  Head  of  Gemini,  Caflor. 

02 

10.9-75 

39.500  A 

1 

02 

17.067 

10.033  B 

2 

fhc Southern  Head  of  Gemini,  Pollux. 

02 

:  20.100 

6.633  B 

2 

f  ile  IciTcr  Dog,  Procym. 

02 

j  22.692 

15.950  A 

2 

PraTepe,  the  Bread  of  Cancer. 

03 

I  4-155 

1  i-233  B 

•  The  Northern  Aft. 

03 

1  4-333 

3.133  B 

4 

The  Southern  Aft. 

03 

!  5 -5 1 7 

0.067  B 

4 

The  Northern  Fore-Star  of  ('harks' sWanc. 

03 

11  950 

4^.667  B 

2 

fhc  Southern  Fore-Star  ot  Charles's  Wane. 

03 

16.105 

45-055  A 

2 

The  Heart  of  Hydra. 

03 

24.142 

22.400  A 

1 

The  Neck  of  /.to. 

°3 

26.367 

8783  B 

2 

The  Heart  of  Regular'. 

03  26.067 

0  442  B 

1 

The  Southern  hinder  Star  of  Charles's  Wane. 

°3 

i  27-i-3 

47.105  B 

2 

The  Northern  hinder  Star  of  Charles's  Wane. 

°3 

27.805 

5  1.617  B 

2 

The  third  from  the  lall  in  the  Tail  ot  the  Dra¬ 

04. 

4-555 

66.600  B 

2 

gon.  * 

The  Hoot  of  the  Tail  of  the  greater  Bear. 

04 

5-550 

0 

0 

2 

fhc  Back  of  h .. 

04 

8.067 

1  m  333  B 

2 

Rudolph  us  s  tables. 
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H imc*  r>!  ihfSuif'- 


The  lad  Live  one  in  die  Tail  of  the  greater  1’c.ir. 
r.Ve  y.iii  i't*  /  f . 

r he  imrul.ir  Star  in  Cbarl.ss  Wain  amac  die 
iV.il." 

The  lift  in  the  Tad  of  dr  greater  bear, 
rjie  Win;’,  oi  ill.:  Y'irgin  /  'nidaniatm. 

V  '  i  /  npnlii- 

I  hcSiarby  thcTail  of  the  greater  beaty-ln 7 
['lie  In  iglit  Star  in  the  tinojian  C  town. 

The  .Southern  Scale  o \  labra. 

['he  Northern  .Seale  ot  Libra. 

The  bright  Star  in  the  neck  of  the  Sci  pent. 

Hie  lett  hand  of  Ophiuchm. 

F  he  nppcrmolt  .Star  in  the  borchcad  ot  .Sc jo/-’-  . 

1  lie  Heart  of  Scorpio ,  A ntares. 

The  Head  of  Hamit's. 

The  I  lead  of  Ophimhm. 

The  bright  Star  of/.yu. 

The  Rill  of  the  Swan. 

The  more  Northern  of  the  three  in  the  Horn  ot 

Caprio  ni. 

The  more  Southern  of  r lie  three  in  the  1  lorn  ol 
Capricorn.  , 

T'  lie  foremod  of  the  two  bright  Suns  in  the  1  ail 
of  Capricorn. 

The  left  Shoulder  of  /le/tiarint. 

The  hinder  part  ot  the  Tail  ot  Capo-  rn. 

The  lhealf  of  the  Swan. 

The  Mouth  of  Pegafns. 

The  right  Shoulder  of  Ai/uarino 

FuMdhrit. 

The  Tail  of  the  Swan. 

MdtrJ'.ib  Pt'i-aju*. 

h  eh rat  i’ train- 

The  Tail  ot  the  Whale. 

The  lad  inthe  Wing  of  Pegafis. 

The  Head  o.  .  bidrovm !a.  ' 

The  knot  of  the  bilh  net. 

The  C  iirdle  of  /Indijinala. 


y ' 

/  .  /•  i 

tv.  V.  i 

/  dim  /; 

.1 

1).  p.d. ! 

Do.  <1. 

d| 

12.325 

5<5.36r 

/•' 

4  | 

1S.43  3 

I  2. 300 

h 

°4 ; 

2-.105 

40.170 

B 

2 

5|  41  7 

/: 

•  5  i 

CurC  7 

16.2)5 

/■; 

(-'3\ 

20.650 

19X3 

A 

05  I 

21.033 

3 1 7'42 

b 

c6 

9-025 

44  v's 

/; 

'.6 

1 1 .90 ) 

0.433 

A“ 

o6‘ 

1 6.  ^ 

X- 3X3 

/: 

oM 

iS’.S-.V 

25.5X3 

/; 

c6  I 

29,125 

'7  3\ 7 

ft 

•  06  j 

2.9.9' V 

1  7X3 

/; 

'  O;  ! 

6  60  s 

4450 

A 

!  07  i 

12.900 

37-.?Sj 

/; 

!  i 

1 9-  -  T  “ 

3 5  950  H 

1  cS 

1  ’.ICO 

61.-92 

ft 

!  c  s ' 

i  i 

eNi.y 

d7G.o 

ft 

i 

'  1 

c.6  V 

yo.n 

/> 

i  ' 

0.9C.01 

4.6X3 

ft 

i 

cy 

|S  dig 

A 

oj 

20.2  y 

X.-.o 

IS 

<V 

so.  ; 

7  -1  3 

A 

B 

c.v 

2  !.  *,  •- 

5  M5  2 

<V 

-  ’■'V  : 

7'  i:5 

IS 

io  i 

0.200 

■  O  700 

ft 

to 

C..S75 

2I.CCO 

A 

to 

2  275 

59.912 

B 

1  lo 

20  325 

19  433 

B 

B 

TO 

26.  r.o 

.»*•*  2* 

10  1 

29.31- 

204X3 

A 

I  I  1 

O.GJ  3 

1 1  5b3 

B 

>  l  ! 

11.16/ 

25/7OO 

B 

A 

1  1  i 

1  26. 1 7  i 

.50-5 

1  t 

2  7  2  70 

■  2  • 

/; 
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TABLE  XLV. 

A  Table  of  declinations,  nnJ  of  the  Angles  of  the  EcliptkkanJ  MerUinn. 


^  Declinations.  1 

Angles  of  the  Ecliptick  and  /Meridian. 

r  e 

«  »L 

11.  t 

T  *a 

«  m  | 

H  ^ 

U  | 

1 

Dc.p.  d. 

Dc.  p.  d. 

Dc  p.  d. 

Dc.  p.d. 

Dc.p.  d.| 

Dc.  p.d. 

0 

1 

2 

3 

4 

00  0000 
00.3986  I 

00.797  T 
01.1958 

01. 5939 

11.5003 

1 1.8511 
12.1989 
12.5431 
12.8839 

20.2017 
20.41  n 
20.6142 

20  8 1 1 1 
21.0017 

66.50 

66.50 

66.52 

66.53 
66.55 

<5p37  1 
69-37 
6977  { 
69.97 
70.18  ! 

77  73 
7810 
78.47 
78.83 
79.20 

30 

29 

28 

27 

26 

5 

6 

7 

8 

9 

01.9917 

02.3889 

02.7853 

03.1814 

03.5761 

13.2214 

13- V550 
13  8850 
1421 11 

1 4- 5333 

21.1856 

21.3631 

21-5339 

21.6981 

21.8555 

i 

66.58 

66.62 

66.65 

66.70 

66.77 

7O.4O  | 
70.62  1 
70.85 
71.08 
7*-3? 

7938 

79-97 

80.35 

80.75 

81.15 

25 

24 

22 

21 

10 

1  11 

12 

13 

14 

03.9706 

04.3636 

047556 

05.1464 

05.5358 

14.8514 

15.1655 

*34747 

I5.780O 

16.0808 

22.0058 

22.1494 

22.2861 

22.4158 

22.5385 

66.82 

66.88 

66.97 

67.03 

67.12 

71.58 

71- 83 

72.10 

72- 37 
72.63 

81.55 

81.95 

82.35 

82.75 

83.17 

20 

19 

18 

17 

16 

>s 

|.6 

ill 

1  19' 

05.9236 

06.3103 

1  06.6950 
07.0781 

07.4592 

16.3772 

16.6686 

16.9553 

17.2372 

17.5142 

226539 

22.7619 

22.8631 

22.9567 

23.0431 

i  H 

67.22 

67.32 

67.42 

67-37 

67.65 

72.92 

73.20 

73.48 

1  73-78 

74.08 

83.58 

84.00  1 
84.42 
8483 
85.25 

IS 

14 

13 

12 

XI 

20 
i  21 
22 

I  l3 
*4 

078383 
08  2156 
08  5906 
089633 
093339 

I7.78s» 

18.0525 
18  3136 
18.5694 
18.8200 

23. 1219 
23-1936 
23  2578 
^•3144 
23.3636 

1) 

l  1 

67.78 

67.90 

68.05 

68.18 

68.33 

74.38 

7470 

75.02 

73-33 

73-67 

85.68 

86.11 

86.53 

86.97 

87.40 

10 

9 

8 

7 

6 

25 
2  6 

1 2 
1  i? 

09.7017 
10.0669 
10.4297 
10.7894 
u. 1464 

1 9  0647 
19.3039 
19.5372 
19.7647 

19.9864 

17-4037 

27-4384 

23.4658 

23.4847 

23.4961 

1 

68.50 
68.65 
68.82 
,  69.00 
69.18 

76.00 

7633 

76.68 

77.02 

77.38 

87-83 

88.27 

88.70 

89.13 

89.57 

5 

4 

3 

2 

1 

|3J 

>1  11 500.5 

20.2017 

23.5000 

69.37 

77-73 

90.00 

0 

I 

X  ’ll’ 

SW  SI 

VP  $ 

.  IK  K 

ms  St 
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_ 
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Rudolphus**  Tables. 


TABLE  XL VI* 
A  'Table  of  Right  Afcenficn y. 


0 

Sign  r 

11 

$ 

1  <l  1  ^  !, 

s 

De.  (lee.  p. 

De.  dec.  p. 

Dd*.  d/t’e.  p. 

Dd*.  r/fC.  p. 

Dd*.  ilef.  p. 

|  De-  f/t’e.  p.  ! 

1  ^ 

oco.0000 

027.8997 

057.8069 

090.0000 

122.1931 

152.1203  : 

I 

000.9169 

028.8558 

058.8494  l 

091.090  6 

123.23  31 

*53*0542  1 

'  2 

001.8352 

029.8144 

059.8950 

O92.1808 

124.2700 

*54*0058  { 

3 

002.7517 

030.7758 

060.9419 

093.2708 

125*3039 

154*9550  ; 

4 

003.6692 

031-7394 

061.9939 

094.3606 

126.3350 

*55*9019 

5 

064.5872 

032.7058 

063.0475 

095*4497 

127.3631 

*5 6.8^69  ; 

6 

005.5056 

033-4747 

064.1036  1 

096.5381 

128.3881 

'577397  i 

7 

006.4244 

034.6467 

065.1622  1 

097.6258 

1294103 

158.7306  ' 

8 

007.3442 

035.6211 

066.2233 

098.7128 

1 30.4292 

I59.6694 

|  9 

,  008.2644 

03(5.5983 

067.2867 

099.7989 

131*445.? 

I6O.6067 

10 

009.1853 

037.5783 

068.3525 

100.8836 

132.4581 

I6I.54I9 

11 

010.1072 

038.5614 

C69.4203  ' 

101  9672 

133.4681 

I62.4756  ’ 

12 

01 1.0303 

039.5472 

070.4906 

103.0497 

134*4750 

*63*4075 

13 

01 1.9542 

040.5361 

°7«.j*y 

104. 1306 

1 35  4789 

164.338!  , 

14 

011.8792 

041.5281 

O72.6367 

105.2097 

1 3^4794 

I65.2669  j 

«5 

013.8056 

042.5228 

073.7125 

106.2875 

1 3  7*4772 

166.1944  | 

1 6 

014*733 1 

043.5206 

074.7903 

1073633 

138.4719 

I67,I208  | 

17 

015.6619 

044.5211 

075.8694 

1084375 

*394639 

I68.O458  j 

18 

016.5925 

045.5250 

076.9503 

1095094 

140.4528 

I68.9697  1 

*9 

0175244 

046.5319 

O78.O328 

no.5797 

14*4386 

I69.8928  | 

20 

0184553  1 

047.5419 

079,1164 

m.6475 

142.4217 

I70.8l47 

ai 

019*3933  I 

048.5547 

080. 2011 

m.7133 

*43*4017 

17*7356 

j  22 

020.3306 

049.5708 

081.2872 

113.7767 

144.3789 

|  *72.6558  ! 

!  23 

021.2694 

050.5897 

082.3742 

114.8378 

*45-3533 

,  *73*5756  , 

jU 

0222103 

051.6119 

083.4619 

115.8992 

*46.3253 

!  *74*4944  i 

!  25 ! 

023.!  53 1 

052.6369 

°S4-5S°3 

11695^5 

147.2941 

175.4*28 

1  2(5 

024.0901 

053.6650 

085.6394 

1 1 8.006 1 

148.2606 

176.3308  j 

27 

025  0450 

054.6961  1 

O86.7292 

119.0569 

1 149.2242 

177.2483 

28 

025.9942 

055.7300 

0878I92 

120.1050 

140.1856 

*78.1658  | 

,  29 

.26.9458 

056.7669 

O88.9O94 

121.1506 

!  151.1442 

179.083*  > 

30 

027.8997 

f 

00 

R 

V~\ 

0 

090.0000 

122. 193 1 

152. 1003 

180.0000  • 

RiiaolphiiSA  Janies. 

The  Rduluc  of!  able  XLVI. 


A  Table  :j  th:  Right  A  fee  Am. 


a 

£ 

De. 

0 

1  So.  coco 

I 

180.9169 

2 

181.8342 

3 

182.7517 

4 

183.6692 

5 

184.5872 

(5 

185.5056 

7 

186.4244 

8 

*87.3442 

9 

188.2644 

10 

189.1853 

II 

1 90. 1 072 

11 

191.0303 

*3 

I9I.9542 

*4 

192.8792 

15 

193.8056 

16 

*94733* 

*7 

195.6619 

18 

196.5925 

19 

1977244 

10 

i9*-4553 

21 

199.3935 

11 

200.3306 

23 

201.2694 

24 

202.2103 

25 

203.1531 

16 

2O4.O98I 

27 

2O5.O45O 

28 

205.9942 

*9 

206.9458 

30 

IO7.8997  j 

.,1  | 

/ 

v;* 

De.  dee.  p. 

I). .  dee .  j’- 

/* .  d/:*c.  r* 

De.  dec.  p. 

De.  dec.  p. 

207.8997 

208.8558 

2098*44 

210.7758 

2H7399 

237. 8^69 

238.8494 

239.8950 
240.94 !  9 
241.9939 

270.0000 
271 .0006 
272.1808 
273.2708 
274.5606 

302.195* 

3R5-23S* 

304.2700 

305-3039 

306.33)0 

332.1003 
333  0542 
334.0058 
334*9)50 
335-9019 

212.7058 
213.6747 
214.6467 
215.621 1 
2165983 

243*0475 

244-1036 

245.1622 

146.223? 

247.2867 

275.4497 

276-538* 

177.6258 

278.7128 

279.7989 

307.363* 

308.385* 

309.4103 

310.4292 

311.4455 

.336.8469 

3377897 

338.7306 

339-6694 

340.6067 

217.5773. 

218.5614 

219.5472 

220.5361 

221-5281 

248.3525 
249-42P3  , 
250.4906 
251.5625 
252.6267 

*80.8836 

28**9672 

283.0497 

284.1306 

285.2097 

312.4581 

313.468* 

3*4*4750 

315.4789 

316.4794 

341 5419 

342.4756 

3434075 

345  33»i 
345.2669 

222.5228 
213.5206 
224.52I  T 
225.525O 
2*6.5319 

253.7125 

254.7903 

255.8694 

256.9503 

258.0320 

286.2875 

287.3633 

288.4375 

289.5094 

290.5797 

317.4772 

31847*9 

319.4639 

320.4528 

321.4386 

,  344-1944 

347.1208 

348.0458 

348.9697 

3498928 

227.54*9 

128.5547 

229.5708 

230.5897 

23I.6II9 

259.1164  | 
260.2011  ! 
261.287- 
262.3742 
265.4619  1 

291.6475 

2  92*7*33  , 
293.7767 
294.8378 
295.8992 

312.42*7 

323.4017 

324.3789 

3*5-3533 

326.3253 

;  350-8147 
3517354 

352.6558 

353-5754 

3544944 

-32.6369 

233.665O 

234.6961 

235.73CO 

236.7669 

344-5503 

265.6394 
]  266.7292 
267.8191 
268.9O94 

2969525 
2900061 
299.0569 
3001050 
301. 1 506 

327,2942 
328.2606 
329.2242  1 
3?o.i856 
331.1442 

355.4128 

356.3308 

357.24^3 

358.1658 

3590831 

237,8069 

27O.OOOO 

301*1931 

332.1003 

360.OOOO 

X  x  x  x  x  ? 
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appendix. 

CONTAINING 

Divers  neceflary  Rules  and  Tables 

Relating  to 

I.  Gauging  of  Brewers  Tuns  and  Coppers,  and  of 

Wine  or  Ale  Velfels. 

II.  Meafuringof  Timber  Growing,  and  of  the  Works  of  the  fe- 
veral  Artificers  belonging  to  the  Building  of  Houfes  or  other 
Edifices. 


Prooeme. 

I  Intend  riot  here  to  treat  of  the  whole  Art  of  Praftical  <7 auging  neither  of  the 
Meafuringof  Tinier  growing  or  Un  hewn-,  nor  of  the  Works  of  the  feycral 
Artificers  belonging  to  Building  :  As  the  Bncklnyei s ,  Cmpenteis,  dWafons,  J  htifte- 
rers ,  Joyners ,  Painters,  Glajiers ,  Pliers,  to  Por  he  that  can  mcafurc  Superficies 
and  Solids,  feoth  Regular  and  Irregular,  ( the  performance  whereof  is  taught  at 
large  in  the  Second  Book  of  Geometry,  m  the  Third  Parc  thcicoE  from  1  age  301 
to  Pace  UO,  and  that  both  Aritlmetical  and  Infir umentally)  cannot  dc  ignorant  of  the 
performance  of  any  of  thefe  things.  And  therefore,  I  (hall  here  only  give  a  Hiort 
Account  of  luch  Cufiom  as  arc  ufed  in  the  Alenfurationsof  thefe  Particular  Works-,  and 
exhibit  to  view  fomc  Tables  ready  Calculated  which  may  be  of  good  ule  to  inch 
Gentlemen  and  others  who  may  have  occafion  to  make  ufcot  them. 


SECT* 


T be  Number  of  rrho 


A  T  ?  B  H  V  I  X. 


'  S  K  CTION  1- 

,  .‘Ta-n-  Ale  rebels,  ml  lofi’i'l  the  extent  of  them  hi  H'meor  Ale  Gal, 'ml, 

- '■  W of r“'n «ml c°nm> M(l 14 ,ht" Co'“M‘ b‘"" 

rds,  and  parts  of  barrels. _ _  _  _ 


7f f Irtbe  exact  and  ready  Gageing  of 
,‘l  c,isk  r'r  and  to  give  the 

client  thereof  in  [l  ine  Gallons,  and 

100 a  parts  of  a  Gabon. _ 


,  Quar.  |  1  |  2  quar.  3  f^ur. 

oTiTV?  I  !  0,1 23 J  0,,3f 

o.I?7i  |c.i4H  ^'4-9 
0  150  0,l77'  0.1842 


13  0.1915  0. 1 

,4  0.12  i  1  0.23 

"7  --w  0.26^ 

,5  o.2.;y» 

17  0.3275  r^i72 
,8  0.3572  0.3775 

19  0.4-91  0.42  0 


.2  383  0.2450 

.2723  ^  .23  I  I 
0.3  85  0.3180 

.•.3471  j  0.3570 
.3379  ;  0.3984 

•43'?  C*‘H2'  I 


0.4533  0.4547  0.4763  !  0.4830 
0.4998  0,5272!  °-53«2 

0.5485  c.5609  0.5734  0.5805 

0.5995 

0.65x8  0.6555  o^'3  0.6943 

07083  0.7:26  0.7370  0.7515 

0.7661  0.7808  0.7969  «.8no 

,  0.8262  o.«4«  5  0,8  37  1  0,8727 

I  0.8885  0.9044  o.92°6  -'.9368 

j  0.9531  0.9696  0.9863  i.f)-3‘ 


jq  1.020' 

31  I.08SI 

32  ‘I.1605 

33  1.2342 

34  '-P01 

1-3833 

I  36  ,-4-’88 

'  36  1. 5513 

!  37  1.6365 

38  1.7258 

39  1-8133 

40  1.9-51 

41  1.999 2 
41  2.0955 

43  2.1941 

44  2.295.* 


I.0370  1.0543  1.07 1*' 

lie  54  1.1245  l.t425 

1.1787  i*  *97 1  I  1.2155 
,.2530  1-2719  j  1.291- 
1.32.8  '-349°  1-3^85 


1.483  !,4283  i-443S 

1.4893  1.5099  1-53-5 

1.5725  ‘-5938  1-6184 

1.5581  1-5799  1.7018 

1  1.746  1.7583  1. "9-8 

1 .8  3  5 1  1-8589  18819 

1.9285  1-95*9  1-9756 

2.0231  2*o47l  2/27 1 3 

2.1 199  2,1 445  2.16-3 

2.2291  U-2443  22696 


2.3981  2.32  6  2.3463  2.3722 
2.5035  2.4243  2.45o4  2.4770 


2.5303  2  557  ' 

2.0385  2-f559 


2.6659  2.6954 

2.77.45  2.8051 


I  2.94-8  2.8617  2-8357  2.9190 

I  3.0545  2.9758  3-oo59  4.0352 


5.1835  !  3.0941  I  3*' 237 
3.3043  I  3.2136  3-2439 
3.4283  3-3555  3,3673 


'2)7  5-I55-5 

2439  5*2744 

3663  3.397; 


55  I  3*6<;4'  3.4696  5  49" 

56  I  3*5822  -  3-585  5-5  >7 

$6  I  5.8125  5-7145  4-6-17 

58  I  5-945'  5-84^4  3-87*. 

59  j  4.08:0  |  -780  I -I-  '2 


49 10  5-5224 


A  Table  for  the  exact  and  ready  Gage¬ 
ing  of  any  clofe  Cask  or  Pejjel,  and 
to  give  the  Content  thereof  in  Ale 
Gallons s  and  ioco  parts  of  a  Gall. 

Quarters  of  Inches. 

o(fua.  .qua.  |  2qua.  j  3^113. 

10  0.'92  0,098  O.IC2  I  0.107 

11  0.112  0.1  17  O.I23  0.128 

12  0.134  ‘  ** 39  o-i45  0.151 

13  0,1 57  0.163  OM69  1  0*175 

14  0.132  0.188  0,193  |  0*20  2 

15  -.20  J  0,216  0.223  0-230 

1 5  c.238  0.243  0.153  I  0.260 

17  0.257  0.274  0.284  .  0.292 
1  ]  j  '.301  0.3')8  O.3I8  ,  O.326 

19  0.335  0.341  0-353  1  0*362 

20  0.371  0.381  0.357  0.399 

21  0.409  0.419  0.429  0.439 

^  22  0.449  0.459  0.470  0.480 

^  13  0.491  0.501  c.512  0.524 

£  24  0.534  0,645  0*557  0.568 

X  25  0.580  0.592  0.604  0.616 

n  i5  0.628  0.639  0.652  0.564 

0  27  0.677  0.689  2  0*72  5 

s>  18  0.728  0.741  0.754  0.767  ( 

29  0.781  0.794  ',8°3  0,822 

£  30  0.835  0.849  0.864  0.878 

S  31  0.892  0.907  0.921  0.936 

.2  32  0.971  '--963  0.980  0.996 

Q  33  1 .01 1  I.  26  1-042  1.057 

ju  34  I.C73  1.089  ,,,05  1.121 

.5  35  1.137  *>1  53  1-170  I.187 

3  36  1.203  1.220  1-233  1-254 

“S  37  1.271  1,288  1,3  5  1,323 

38  1. 341  i.  8 58  ,-?7'5  *.39 4 

^  39  1.712  1.430  1.445  I.457  1 

40  1.485  >-504  ,,523  1.541 

^  41  1.551  1-579  1-559  I«6i3 

s  42  1.638  1.557  1-597  1.597 

43  1.717  '.787  1*757  1.777 

|«  44  1.797  1.817  i«M  2-859 


|  4.1 141  i  -J- * 48 3  '  4.1826 


1.9CT  1-922  1-94? 

1.986  2.0.7  1.029 

2.G72  2.005  2.117 

2.161  2.133  2.2  '.6 

2.25:  2-274  2.298 

2-344  2.557  2.391 

2.438  2.462  2.486 

2554  2.553  2.583 

2.551  2.657  2.682 

2.732  2.757  2.782 


3-043  3- -59  3-0-5 

2.1 50  3.177  3.204 

3.292  3.287  3' 3*4 

I  3.373  3.3 ;3  '  3.426 


An  A?  V  EH,  V  l  X. 


7 'be  Vfe  of  the  Tables  for  the  Gauging  of  Wine  ;/■  Ale  t'effeh. 

To  Gauge  any  Wine  or  Ale  CM  or  Veffel,  you  mull  firft  rake  the  Diametres  at  the 
Heal  and  Bung  of  the  Hefjel,  and  alio  the  length  ol  the  Vcllcl  within  -,  m  Inches,  and 
quarters  of  Inches,  which  being  truly  taken,  the  Content  ot  the  Cash,  in  Wine  or  Ale 
Gallons,  and  parts  ©fa  Gallon,  may  exactly  be  tom  id  by  thctc  I  ablcs. 

Example  i.  Let  there  be  a  l Vine  Vefftl,  whofe  Diametre  at  the  Bun  -  h  31  Inches,  at  the 
Head  17  Inches,  and  the  length  thereof  54  Inches  and  let  the  Content  thereoj  be  reamed  in 
Wine  Gallons ,  and  farts  of  a  Gallon. 

Look  into  thcTablc.  and  find  32  Inches  ( the  Diamctrcat  the  Bung  )  in  the  firlt 
Column,  again  ft  which  (lands  i.i6o>,  which  number  you  mutt  let  down  twice. 
Alfo  look  in  the  firlt  Column  for  17  the  Diametrc  at  the  Head  agatnft  which  Hands 
o  3275  which  number  fct  down  under  the  two  former,  and  add  all  three  together, 
and  their  Summ  will  be  2.6485,  which  Summ  you  mult  multiply  by  54,  the  length 
of  the  VcflTel.  and  the  Produft  will  be  143.0190,  from  which  cut  oft  tour  Figures  to 
the  right  hand,  and  there  will  remain  143  Gallons  and  .019  thouland  pans  of  a  Gal¬ 
lon,  winch  is  not  a  quarter  ot  a  Pint.  For 

.125^  ,rr 

.250  2 

•375  1 3 

.500  ^Parts  cut  oft  arc  equal  to<j  4  Pints# 


See  the  following  Work. 


Diametrc  at  the  Bung  32  Inches  11605 

The  fame  again  J  ■  1 605 

Diametrc  at  the  Head  17  Inches  0.3275 

26485 

The  length  of  the  Cask  54  Inches  54 

j 05940 
152425 

The  Content  of  rhe  VcflcJ  143.0190 


143  Gallons,  and  019  parts  of  a  Gallon,  which  is  not  a  quarter  of  a  Pint. 

Example  2.  Let  their  be  a  H  ine  Cask ,  rrhoje  D ianteire  at  the  Bung  is  29 Inches  and  a 
half,  at  the  Head  23  Inches  and  a  quarter,  and  the  length  47  Inches  and  a  half,  to  Jindiht 
Content  in  Wine  Gallons. 


0 25  l 

V°\ 

875J 


Look  for  29  Inches  in  the  firft  Column  of  the  Table,  and  for  2  quarters  (which 
is  half  an  Inch  )  at  the  head  of  the  Table,  and  agaiuft  29  and  under  2  quarters,  you 
ftiall  find  this  number, 0.9863,  which  let  down  twice-,  Alfo  look  for  23  *n<*hcs  in 
firft  Column,  and  1  quarter  at  the  head  of  the  Table*  and  againft  23,  and  under 
1  quarter  von  fhallfind  this  Number,  0  6126,  which  fct  under  other  two.  andthclc 
three  numbers  added  together,  make  M852,  which  number  multspJycd  by  47  In¬ 
ches  and  a  half,  ( that  is,  by  4^  5,  for  25.8  for  a  oturrer  of  an  Inch,  5  for  halt,  and 
75  for  3  quarters  of  an  Inch  )  the  Produit  will  be  1 22.79700,  from  which  cutoff 
the  five  Lift  Figures  to  the  right  hand,  and  there  will  be  1 22  Gallons,  and  797  thou- 
land  parts  ot  a  Gallon,  which  is  iomewh.it  above  fix  Pints. 


An  ATTBND1K. 


Diametrc  at  the  Bung  29  ;  Inches 
The  .lame  again 

Diametrc  at  the  Head  23  A  Inches 
The  Summ 

The  length  of  the  Vcflci  47  i  Inches 


1 29260 
180964 
103408 


122.79700 

«,  re  il'on  wliv  five  Figures  were  now  cut  off  is,  bccaufe  of  the  parts  of  an  Inch  in 
fa  length  ol  the  Cask,  for  had  the  length  been  on  y  47  Inches,  you  fhould  then 
rJZ  off  only  4  Figures  as  before;  and  had  the  length  been  47  }  ot  47  5  which 
Sins  to  be  expreffed  47.ay,  ami  47-75,  you  muff  then  have  cut  off  6  Figures,  ire. 

TteTablc  tor  the  Gauging  of  Beer  or  AfeVcffcls,  istobcufcd  in  all  refpeftsas 
„r  the  Gauging  of  Wine  Cask.  And  therefore  one  hxmfle  (hall  ferve  to  lhew 
the Utc  of  it.  Which  let  be  this  following. 

cample.  There  is  a  Tejji'l,  trbofe  Diametre  at  the  Bung,  is  34  and  a  half ,  at  the 
^26  Inches  and  a  quarter ,  and  is  long  54  Inches,  How  many  Ale  Gallons  are  contained 

t>Kr(in  The  Diametrc  at  the  Bung  34!  i.xoj 

The  fame  again  1. 105 

The  Diametre  at  the  Head  26  4  0.639 

The  Summ  2.849 

The  length  of  the  Vcficl  54 


The  Content  153  I  846 
That  is  153  Gallons,  and  almoft  7  Pints. 
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A  Table  flewing  the  Content  of  any  Round  Brewers  Tun  The  ufe  of  this  Table . 

in'  Barrels,  and  icooo  Parts  of  a  Barrel. 

5  txample,  There  is  a  RoundTun 

- - - - vW*  Diametre  is  81  Inches .  and  it 

»  B. Pans  B.Viru  __  Bla™  «  deep  in  the  Liquor  48  Inches  •  how 

—  “  ~x  ^  8;  ^077  Barrels  is  therein  this  lunt 

3  !o?c.7  4?  83  -5^'  Look  for  81,  the  Diametre  of 

4  ,00,,J  11  I <58  85  the  ■fiw,  111  the  firft  Column  of 

_ 5  ^  J?L  this  Table and  right  againft  it} 

6  0.9023  46  0.1^39  86  c.5723  you  (hall  find  this  Number,  0.5077* 

7  .co?8  47  •»7ii  87  -5857  which  being  Multiplycd  by  the 

\  ss  f,  4 

50  *>934 


1 1  0.0094 

12  .0112 

ui  13  .0131 

14  -0IS2 

4  *5 

•  S  1 5  c.0193 

§  17  •°22? 

t-i  18  .0256 

^  19  .0279 

^  20  .0308 

V  21  O.0341 

§  22  *°374 

5  23  .04°? 

Q  24  .0445 

-  25  .0484 

^ 

2  6  O.Of23 


61  0.2879 

6 2  *2974 

63  .3071 

64  .3^9 

6$  .3269 

66  0.3371 

67  -3474 

<58  .3578 

69  ’3tf84 

70  -3791 


jot  0.7893  I 

102  .8050 

103  .8209 

104  .8369 

105  .853° 


1 12  0.9705 

113  0.9880 

114  1.0C56 

115  I.0233 


Tun. 

Sec  the  Work. 

The  Diametre  8i,  —  0.5077 
Depth  of  Liquor  48  inch.  4$ 


The  Content  in  Bar-  *>  24.1606 
rels ,  and  Parts,  S 
Now  how  much  this  .3696  Parts 
of  a  Barrel  is,  you  are  to  take  no¬ 
tice,  That 

J.COOO  f  1  Barrel, 

.50^0  1  Kilderkin 

•2500  I  |  I  Firkin, 

♦0278  \  is  ^  1  Gallon , 

•0lS9  )  1 ,  Pottle, 

.0069I  1  Quart, 

•0035  J  L  1  Pint , 


35  To  59  5 5  '.4353  n45  i!o2353  N°w  lof  this  Mfr  fof 

5  _ L.  -  - - -  .3696,  or  the  neared  number  to 

36  0.1005  76  0.4469  116  1.0411  it,  which  is  lefs,  and  that  is  2500 

37  *10^!  77  -4588  117  >.°59»  and  lignifics  1  Firkin. —  Subtract 

38  'In!  ll  ,4820  no  ilc 9 5 5  2500 from  -3696,  and  there  rc- 

3l  1,238  80  .4953  120  1.1140  mains  .0096,  which  number  look 

- - - - - - - for  in  this  Table ,  and  the  neared 

to  it  is  69  i,  which  is  1  Quart-,  Co  that  the  Liquor  contained  in  this  Tun ,  is  24  Barrels , 
1  Firkin,  and  1  gw/W,  and  fomewhat  more.  .  ,  ,  , , 

This  is  exadtly  true,  when  the  Tun  is  all  of  otic  bignefs,  both  at  the  top  and  bot¬ 
tom-  but  if  it  be  narrower  at  the  top  than  at  the  bottom,  then  the  eaueft  way,  (and 
exafi  enough)  is,  to  take  the  Diametre  of  the  Tun  about  the  middle  of  it,  or  rather 
(if  you  can)  at  the  middle  of  th cLir/uor  :  This  may  be  called  the  meanuiametre ,  wh icli 
being  found  in  the  firft  Column  of  this  Table ,  and  the  Number  (landing  againft  it, 
Multiplied  by  the  depth  of  the  Liquor,  ftall  give  the  Content  in  Barrels. 

bxamplc  2,  Let  the  mean  Diametre  of  a  Tun  be  found  to  be  (about  the  middle  of  the  Liquor ,) 
98  Inches,-  and  the  depth  of  the  Liquor  7  6  Inches,  how  many  Barrels  of  Liquor  is  here  in  that 
Tun  ? 

The  mean  Diametre  98  Inches, 

The  number  againft  98,  is  • - -  0-7-1T0 

The  depth  of  the  Liquor  7 6  Inches  - -  - 7^, 


The  Content,  - - 

Barrels  Kil.  Fir.  Gal,  Pot.  Qu.  Pi 
5  6  o  10  1  o  l 

And  fo  much  Liquor  is  iq  the  Tun, 
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WerVla*,  «  Barrels. 

and  1 0000  Parts  of  a  ban  el. 

__  *  '’fhe  Length  or  B  readth  of  the  Tun  in  Feet. _ 

viv  i  win  1  wh  1  xvi  1  xv  1  xiv  (  xiu  1  xn  1  xi  1 


3.6880  3.4  44  ?.i2-'5  20 
3.5:36  3.2340  2.5645  >9 


— 

— 

XXI, 

.YIX 

XVIII 

XVII 

XVI 

XV 

B.  parts 

11.  pars 

Ll.pjrts 

11. p  in* 

B. parts 

B.parts 

20 

5-^7  3  >' 

5.3... 

5.1  2-'s 

5- 1 1 '4 
4.851  1 

4.322' 
•Is- 1  ~ 

4.5502 

4.3122 

4.2554 

4.  421  , 

I 

4-6-s8 

4.3406 

4-f-94 

4.  852 
3.8883 

3.8253 

3.6172 

1  - — 

I 

0.  141 

C28., 

II 

O.  567 

III 

3.6314 

3-404  t 

3.  *  9 1 6 

3 

M  4 

0.0426 

0.0x67 

-3 si 

•1145 

'•>277 
0.17  3 

IV 

0.2270 

V 

a. 

— 

5 

6 

t  .0709 
c.08  5 1 

0.1418 

0,1 702 

o.2iz9 

5.2553 

0.2857 
0.34  4 

0.3546 

0.4255 

VI 

c.51  6 

f 

7 

8 

0.0993 

0.1135 

0.1 986 
0.227.. 

0.29-9 
•84  *'4 

0.5572 

•49  5 
•  S’  7  4 

0.595) 

0.6808 

c 

4; 

9 

10 

0.1271 

0.1418 

0.2555 

0.2837 

.338  • 
0.4255 

<  .5106 
0.56-4 

0.6383 

'-•70-/2 

1 

'•.7660  • 

0.8511  1 

1- 
pq  12 

0.1560 
0. 1702 

0.312  a 
0.3404 

0.4680 
|  0.5 ic6 

0.6241 
0.68  8 

0.7801 1 
0.8510 

1 .0  212 

ngth  or 

13 

14 

0.1844 

0.1986 

■'.3688 

0.3,72 

J-5582 

0.5958 

y-737  6 
•7944 

O.9220 

0.9929 

1.1064 

M9I5 

*^r 

i. 

fi 

15 

IS 

0.2123 

0.2269 

0.4254  | 
0.4538 

0.6383 

0.6809 

.851 1 
0.7078 

1.  639 
1.1348 

1.2766 

1.3618 

17 

18 

O.24M 

^•2533 

0.48:5 
0. 5 1  6 

0.7234 

c.7659 

:  0.954  ■ 

1.2057 

1.1-66 

I.4468 
*•53 1 9 

14 

o?2695 

0.2837 

..8,3  s 

0.3  5 1 1 

1  >-7^  > 

I  i  >348 

*•347  5 
1.4184 

1.6  170 
1.7052 

I 

It 

111 

1  IV 

'  v~" 

VI 

2.3972  2.2126 


.-244  1.8722  12 

j.7162  u 


1.404;  ‘  V. 

1.5318  1.7022  12  oq 


Vll  1  VIU 


The  ufe  of  this  'lame. 

Example  I.  Let  there  he  .1  f/aare  Tan,  M  four  jiJes  are  eacls  of  them  S>  Foot ,  ml  n  la  ifi  me  ,et 
lief  Li./uor,  ho,r  maay  Barrels  of  lama  t.  there  in  l .as  lun .  Numeral  Letters,  and 

Look'll,  cbe  top,  homo,  or  mUk  d*  TuWr  '/*]  °’™  c  mnm  ami  you 

fofor  9  in  cither  lidc  ot  the  table,  w  c  you  unhiu •>"  8  ,  Line  torn  y,  till  you 

C  m°r  The  number  againft  9,  and  under  IX  is  1.1489 

The  depth  of  the  Liquor  46  inches, 

1  68034 


m°r  The  number  againft  9,  and  under  IX  is  1.1489 

The  depth  of  the  Liquor  46  inches,  „ 

1  68934 

xamplc  a.  let  tberehean  Ohio a„  or  Lon^af/un  tio “ 
wt,  ml  it  »  35  laches  fall  of  Lm  or.  till  you  come  ugainfl  .9 


ooKtor  XII  (the  l>rc.idt  hot  tne  lun;  ac  mi  •»  Q  ...  ,  ,  •  m|)er  2.0003,  which  bung  multipi 

ic  right  (i  ie  01  the  tMe,  ami  under  XU,  atid  again  l  18,  v  »  V 1  ;  (.  {j  tut  off)  Ic-avci  105  liurni 

y  a.  Inches, .be .Icpthol  tlic  L'iluot,  [’.nil  foimich  Liquor  is  iiltheTuo. 

.0.05  ,c„  tl.oulJ.ld  r**  at  4  «  ;S,X'„  , ,  *1  XII  1.  5.  .vo, 

The  depth  of  Liquor  35  li.chcs,  _ 35 

15.015 

coooo 

The  Content  in  Barrel',  105.0105  , 

Yyyyy  * 


Inches,  o 
CJuarr.  *5 


8?  8 
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d  Table  fljewing  bow  much  , 
Inch ,  <W  quarter  of  an 
Ale  Odilons. 


;v  wanting  of  a  Beer  Barrel,  at  c'nry 
Inch  of  EanpUnefs,  loth  in  Wine  and 


|  The  Bmrel  wants  of 
Beer  O'  all.  Wine  0. ill.  , 
G.i.F/./'ff.  Ga.l'iftu  I 


o  o  o  c.  •  o  o  49 

i  o  U  <p  o  i  47 
20121015: 
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3  8  4  80  Jo  1  00 
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3  10  4  30  13  4  »° 

8  o  no  50  14  o  80 
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|  9  o  130  30  Id  4  60 

1  13  4  30  17  I  do 
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7  he  u J-  of  tljM  l _ 

The  life  of  this  Tab!’ 
is  twofold. 

l-  To  know  heir  much  IT 
quor  m  in  a  Barrel ,  ban? 
partis  full:  And  •  ' 
2 .  To  know  how  much  the 


—  j  Barrel  wants  of  being  pull. 


Example,  Simpolc  tile 
depth  or  the  Liquor  in 
the  Barrel  be  14  Inches, 
this  taken  from  21  Inches 
and  a  half,  ( the  whole 
Diametre  of  the  Barrel 

at  the  bung,)  leaves  8  in¬ 
ches  and  half  for  theemp- 
lypart.  Wherefore, look 
in  the  Table  for  8  inches 
and  a  half,  againft  which 
you  lliall  hnu  1 2  Gallons, 
o  Pints,  and  30  parts  of 
a  Pint  s  and  lb  much 
doth  the  Barrel  want  of 
being  full—  Alio  look  in 
the  Table  for  14  inches, 
againft  which  you  (hail 
find  2  3  Gallons,  7  Pints, 
and  30  parts  of  a  Pint, 
and  fo  mucliLiquor  there 
is  in  the  Barrel.—  And 
thefe  two  being  added 
together,  do  make  35 
Gallons,  7  Pints,  ana 
6d  parts  of  a  Pint,  which 
is  the  whole  content  of 
the  barrel  in  Ale  Gallons 
within  Ids  than  half  a 
Pint- 


Now  if  you  would 
know  the  fame  in  Wine 
Gallons,  againft  Sand  a 
half  ( the  empty  part; 
here  Hands  14  Gallons. 
5  Pints,  80  parts,  and 
againft  14  the  full  part, 
there  Bands  29  Gallons, 
2  Pints,  20  parts,  which 
added  together,  make 
44  Gallons,  the  Content 
ot  the  Barrel  in  Wine 
Gallons. 


An  A  <P  <P  B  H  T>  1 X. 


SECTION  II. 

Of  the  Meufmatm  of  Timber-Trees,  Growing,  or  Un- 
j  fquared  ;  And  of  the  Works  of  the  fever al  Artificers 
Relating  to  the  Building  of  Houfes  or  other  Edifices. 

I.  Of  Timber  Growing,  or  Vn-fjuared. 

IN  the  third  Part  of  the  Second  Book  hereof  is  taught  how  to  mcaiure  all  forts  of 
Regular  Solids,  and  fuch  arc  Timber  and  Stone  when  fquared  .•  But  for  Timber 
Growing  or  lln-lquarcd  there  arc  lcveral  Cuftoms  ufed  in  the  meaiuring  of  them 
upon  Buying  or  Selling  of  them,  as  of  Oak,  Afh,  Elm,  Ere.  # 

*],  In  Buying  of  Oak  Timber  (  where  the  Bark  is  piclcd  off)  the  Cuftom  is,  To 
take  a  Line,  and  girt  about  the  middle  of  the  Piece,  and  then  to  double  the  Line 
four  Times,  and  account  that  4th  part  of  the  Girt,  to  be  the  Side  of  a  Square  equal 
to  that  Tree  or  Piece  :  But  this  way  of  meafuring  is  cgregioully  falfc,  (  as  hath  been 
often  detected  j )  tor  it  makes  the  quantity  of  the  Tree  or  Piece  (  be  it  great  or  little,; 
one  fifth  part  Ids  than  it  would  be,  were  it  truly  meafured.  . 

Alfo  in  the  meafuring  of  Elm,;  Beech  and  Alh,  whofe  Bark  is  on  it,  the  Cuftom 
i<  to  caft  away  one  Inch  out  of  the  4 tb  part  of  the  Girt,  which  may  well  be  al¬ 
lowed  when  the  Bark  is  three  quarters  of  an  Inch  thick,  and  the  Tree  40  Inches 
about  i  But  if  the  Bark  be  thin,  and  the  Tree  Ids  then  30  or  32  Inches  about,  then 
an  Inch  is  too  much  to  be  allowed. 

dll ufl  ration  l 

Suppofe  a  Tree  to  be  4  Poor,  or  48  Indies  about,  then  the  Diametre  of  that  Tree 
will  be  1 5  •  Inches,  and  one  4 tb  part  thereof  is  12  Inches :  Now  if  you  abate  one 
Inch  and  a halfof  the  Diametre  for  the  Barki  then  the  Tree  will  be  but  43  i  Inches 
about,  whofe  Ath  part  is  not  full  1  r  Inches  i  fo  that  in  this  Cafe?.onc  Inch  may  very 
well  be  abated  from  the  41/;  part.  So  again,  if  the  Bark  be  thinner,  and  the  Tree 
Idler,  a  fmallcr  allowance  will  ferve.-  And  if  the  Bark  be  thicker,  and  the  Tree 

larger,  there  ought  to  be  more  allowed.  .  . 

But  this  way  of  meafuring  by  the  qtk  part  of  the  Girt,  and  allowing  tor  the 
Bark,  I  fay  fas  1  did  before  )  will  prove  to  be  juft  one  fifth  part  over  Mcafure: 
This  being  premifed,  and  tnat  the  difference  being  as  4  to  5,  let  them  look  to  it 
whom  it  may  concern-  And  for  the  benefit  of  fuch  as  fliall  have  occafion  thereof, 

I  have  here  inferted  a  Table,  6  c. 


Yy  y  y  2 


'A  Table 
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«  TM,  nr»  m?  how  much  in  lenpth  of  any  round  Timber  Tire,  u'hof:  Circumf  erence  (or  Gin) 
J  ‘  />  doth  nuke  a  Soft/  Foot  of  'limber,  according  to  true  Meajure. 


7  he  length 
of  a  Foot  So¬ 
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The  d  [fe  of  ihi*  Table. 

Example.  If  a  Timber  Tree  be  48  Inches  about,  how  much  in  length  thereof  will  make  a 

^  Look*  in Th(f  Column  towards  your  left  1I.uk!  for  48  Inches,  a.r.amft  which 
Hands  a  9. 4-  that  is,  no  Feet,  9  Inches,  and  4  tenth  parts  ot  an  Inch  :  And  io 
much  in  length,  48  Inches  about,  will  make  a  I  out  Solul 
Now  if  this  Tree  were  20  Foot  (  or  240  Inches  )  long,  9  'nchts  and  4  tend  0 
an  Inch  would  be  found  25  times  and  a  half  in  that  length  ■,  and  fo  many  1  oot  dotl 

thBuT^tt£i  one  fouttl,  part  of <8,  which  b 

equal,  then  this  Tree  would  contain  but  jull  20  toot,  which  is  5  foot  and  a  halt  to 
little,  which  is  above  a  tifeh  part,  as  was  laid  be  tore. 

SECTION  III. 

Of  the  Mcafuriug  of  the  Wot\ r  of  the  fever  al  Artificers  re¬ 
lating  to  Building  ;  and  what  Method  and  Cnjloms  are 
olferved  therein , 

npMF.  Principal  Artificers  relating  to  the  building  of  Monies  and  other  Edifices, 
1  arc  the  Ca, renter,  Bricklayer,  Ptaijiemy  Tyner,  J  amt  fir,  Ulajio,  *  s  ’ 
ionic  of  their  Works  are  mealured  by  the  Square  ot  T cn  Foot  (.  or  i«o  oot. ; 
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M^oFFoIc  or  Pcarch,  (or  272  foot  fquarc, )  tome  by  the  yard  Superficial,  (or 
bv-Hn..irc  or  yard  Solid,  containing  27  foot  •,  tome  by  the  toot  Superficial  (ot 
f^toctoj’or  Ailid,  r  of  i7«  inches.  > 

Of  the  Carpenter's  Work • 

The  Carpenters  Works  which  arc  meafurable,  arc  Flooring,  Partitioning,  and 
Rolling:  AH  which  arc  mealured  by  the  fquarc  of  12  foot,  lo  that  one  lquarc  con-, 
wins  no  lquarc  feet. 

I  Of  j-filOHtlllfl  if  it  Floor  be  57  foot  3  inches  long ,  and  28  flat  6  inches  broad,  how  mm 
qfijuJe  ’  f  Flooring  it  there  in  that  Hoorn  t 

Multiply  57  foot,  3  inches,  by  28  foot,  6  iuchcs,  the  Product  will  be  163!  foot, 

7 1  inches  ^  tli.it  is,  16  lquarc,  31  foot,  or  16  fquarc,  1  quarter,  and  6  foot  •,  for  the 
]  1  inches,  ( in  theie  works, )  they  arc  not  to  be  regarded. 

2.  Of  jildl’ttttOltttfiTM  A  Partition  between  Rooms  being  in  length  Si  feet,  6  inches,  and 
ill, eight  1 2  foot,  3  inches,  how  many  J./uare  it  therein  ? 

Multiply  82.5  foot,  by  12.25  foot,  the  Produft  will  be  ioio.fofoot-,  that  is,  10 
fquarc  and\io  foot,  tfic  6201*  7  \  inches  is  ncglcftcd. 

,  O,-  ftoofillff,!  h  is  a  Rule  received  among  Work-men,  that  the  flat  of  any 
houic,  and  halt  the  flat  thereof,  taken  within  the  Walls,  is  equal  to  the  mcafurcof 
the  Roof  of  the  fame  houfc. 

Example,  If  a  hotife  within  the  Walls  be  46  foot  deep ,  and  1 8  foot  broad  >  how  many 
fjiure  of  Roofing  will  cover  that  houfe  ? 

Multiply  46  by  28,  the  Produa  will  he  828,  and  the  half  thereof  is  414,  which 
added  to  128,  the  Summis  1241  •,  that  is,  12  fquarc,  42  foot,  or  12  fquarc,  1  quar¬ 
ter  ami  17  foot,  and  fo  many  lquarc  will  there  be  111  the  Root. 

Bote,  That  25  foot  is  1  quarter,  50  is  half,  and  75  foot  is  3  quarters  of  a  fquarc. 
There  arc  other  Works  about  a  Building  done  by  the  Carpenter,  that  arc  roca- 
furedby  the  foot  (Running  nicafurcj  that  is, by  the  number  of  Feet  in  length  only :  As 
Container  Cornice,  (  Guttering ,  )  Rails  and  Balajlers, 

Alolellion  Cornice,  )  l  intales,  (  Timber  Front , 

Piain  Cornice,  )  Brejl  Somers,  F  Shelves,  Drejers, 

Paint  houfc  Cornice,  C  Skin  board,  j  &c. 

There  arc  alio 

Dcors  and  Cafes,  )  (  Balcony  Doors  and  Cajes,  )  K  Stairs  and  Cafes, 

Window  l  ip  his,  >  1  Celler  Doors  and  Cafes,  >  <  Mantle-Trees  and  Tajels, 

Luther en  fights,  )  (  Columbs  and  Pilafters ,  )  t  Pediments,  6c. 

All  which  arc  Rated  at - per  piece. 

B'te  1  In  the  mcafuring  of  flooring,  after  that  you  have  mealured  the  whole 
Flour,  you  imiltdcduft  out  of  it  the'  Well-holes  for  the  Stairs  and  Chimneys.— 
And  in  Partitioning  for  theDoors,  6c.  except, (by  agreement)  they  arc  to  be  included 
Rote  2.  In  mcaluring  of  Roofing,  fchlom  any  deductions  arc  made  tor  the 
holes  for  the  Chimney  Shafts,  the  Vacancies  for  Lutlicrcn  Lights,  and  Sky-Lights  5 
they  arc  more  trouble  to  the  Workman,  then  the  Sturt  which  would  cover  them  is 

worth.  . 

Of  the  Bricklayer's  Work. 

The  Principal  ate  Tiling,  Walling,  and  Chimney  work, 

1.  Of  ?£UtnftVl  1  iling  is  mcafured  by  the  lquarc  ot  10  loot:  As  Flooring,  1  ar- 
titioning,  and  Rooting  in  the  Carpenters  Work  were ;  !o  that  between  the  Roofing 
and  the  Filinv,  the  ditferencc  will  not  be  much,  yet  the  ruing,  will  be  the  moll  . 
For  the  Bricklayer  fometimes  will  require  to  have  running  mealiire  lor  Hyps  and 
Valleys,  which  in  fume  Calcs  may  be  allowed,  but  111  molt  plain  Roots  not. 

An  Example  in  this  is  ncedlels. 
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2.  For  v'ClaidnaM  Bricklayers  do  nica lure  ail  their  work  by  the  Rod  (quarc  each 
Pole  or  Rod  containing  1 6  foot  a  nd  an  halt  in  lengthy  lb  that  one  Rod  in  length 
and  one  in  breadth,  do  make  a  Rod  Iquarc,  containing  upon  the  Superficies  ot  the 
Wall  272  '  Iquarc  feet -,  for  16.5  multiplied  by  id. 5.  produced!  272.25. 

Some  other  things  arc  to  be  obferval  in  the  mcafuring  of  Brickwork  ^  asthc  redu¬ 
cing  thereof  to  a  Standard  thicknels,  lor  in  Walls  and  Foundations  of  Hotifes  the 
Walls  are  of  different  thickncflcs,  which  mull  be  reduced  to  one,  vi^.  to  one  brick 

and  a  half  thick,  as  in  Fov/wf/ti  following. 

Example  1,  Ifa  Brick  nail  b»  \  gi  foot  long ,  and  12  foot  high ,  hear  many  Rod  cf  work  is 
contained  t  her  tin  • 

Multiply  192  the  length,  by  12  the  height,  the  Produft  will  be  2304:,  and  lb  ma« 
ny  fquarc  feet  arc  contained  in  the  Superficies  of  the  Wall,  which  divided  by  27*2 
( the  number  of  Superficial  feet  in  one  Rod,  tor  the  quarter  of  9  toot,  we  always  re¬ 
ject,)  the  Quotient  will  be  8,  and  128  remaining,  which  is  8  Rod,  and  the  128 
foot,  which  divided  by  08,  ( the  feet  in  one  quarter  of  a  Rod, )  the  Quotient  will 
be  1  Quarter  of  a  Rod,  and  60  foot  remaining  -,  lb  that  the  whole  Wall  contains 
8  Rod,  1  quarter,  and  60  foot,  which  is  8  Rod  and  a  half  wanting  8  foot. 

Example  2.  If  a  I  fall  (  or  fide  of  a  1  louje  )  be  24  f  at,  6  inches  long ,  and  57  foot,  8  inch¬ 
es  broad i  bar  many  Rod  is  contained  therein 

Multiply  246  by  37.66,  the  Product  will  be  922  67,  that  is  922  foot,  9  inches, 
which  we  will  call  923  toot  ^  this  divided  by  272,  the  Quotient  will  be  3  Rod,  and 
107  remaining,  which  divided  by  68,  gives  in  the  Quotient,  1  quarter,  and  39 foot 
remaining  -.  And  this  is  the  true  content  of  this  Wall,  if  it  be  all  of  one  brick  and  a 
half  thick  from  the  top  to  the  bottom. 

But  there  is  iometning  clfe  to  be  confidcrcd  in  the  mcafuring  of  Brick* work, 
namely,  the  thicknels  of  the  Wall  *  for  the  thicker  the  Wall  is,  the  more  Rods  are 
contained  therein-,  for  if  the  Wall  be  thicker  then  one  Brick  and  a  half,  a  Iquarc 
Rod  (  or  27 1  foot,  will  contain  more  than  a  Rod  of  Brick  work,  and  a  Rod  of  Wall 
which  is  lels  then  one  brick  and  half  thick,  will  contain  Ids  than  a  Rod,  when  it  is 
reduced  to  the  Standard  of  one  brick  and  a  half  thick. —  So  that  every  Rod  meafured 
upon  the  Superficies  ofa  Wall  that  is  3  bricks  thick,  will  contain  two  Rods  being 
r^lucad  -,  and  one  Rod  upon  a  Wall  of  4  bricks  and  a  half  thick,  will  contain  three 
Rods,  dire.  wherefore  for  the  ready  reducing  of  brick  work  of  any  number  of  bricks 
thick,  to  the  Standard  of  one  and  a  half,  take  th.’j  general 

R  ll  L  E. 

Multiply  the  number  of  Superficial  feet,  that  are  found  to  be  contained  upon  the 
Superficies  of  any  l fall ,  by  the  number  of  half  bricks ,  which  that  Wall  is  in  thick - 
vcfs\  one  third  part  of  that  Product  full  be  the  content  thereof  reduced  to  the  Stan¬ 
dard  of  one  brie  f  and.  a  half 

Example  3.  If  all’ all  be  72  foot  long,  19  foot  high,  and  5  bricks  and  a  half  thicks  how 
many  Rods  of  brick  work  is  contained  therein ,  when  reduced  to  Standard. 

Multiply  72  by  19,  the  Produdt  will  be  1368,  and  fo  many  Superficial  feet  doth 
that  Wall  contain. —  This  multiplycd  by  11,  (the  number  of  half  bricks,  that  the 
Wall  isthick)producctlu  5048, one  third  part  whereof  is  5016,  and  lb  many  feet  doth 
the  Wall  contain,  it  being  reduced  to  one  brick  and  a  halt-.--  Laflly,  Divide  5016, 
by  272,  the  Quotient  will  be  18  Rod,  and  120  remaining,  which  divided  by 68, 
the  Quotient  is  1  quarter,  and  5  2  foot  remaining-,  and  that  is  the  true  content  of  that 
Wall,  when  reduced  to  a  brick  and  a  half  thick,  and  lb  of  any  other. 

Long '  High  Thick  R.  F. 

r  273  9  24  It  will  be  found  r  12.  1.  44« 

Thus  ifa  Wall  be  <  45  16  3 1  >  to  contain  Re-  2  18*  2.  08. 

E117  2?  j  J  diced.  c  19.  3.  10. 

Other 
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Other  Bricklayers  I Forks 3  vi/. 

C\)i\nm%  .1  The  Chimneys  in  mofl  Building  are  agree’ d  for  by  the  Hearth  in 
cadi  Koom,  and  fotnetimes  they  arc  included  in  the  Building,  and  paid  for  by  the 
Rod,  and  meafured  with  the  rclt  of  the  Building,  in  this  manner.— If  the  Chimney 
lland  linglc,  and  alone,  the  uliial  way  is  to  girt  it  about  and  if  the  Jaums  are  but 
one  Brick  thick,  and  wraught  upright  over  the  Mantlctrce  to  the  next  Floor,  then 
„irt  it  about  for  a  length,  and  the  height  of  the  Itory  for  a  breadth,  at  one  brick 
thick — But  it  the  Chimney  flaiul  again  ft  a  Wall  that  is  before  meafured,  then  the 
breadth  of  the  bread,  and  the  depth  oft  he  two  Jaums  is  the  length,  and  the  height 
of  the  flory  die  breadth,  at  one  brick  and  half,  if  the  Jaums  be  fo  thick  }  and  no¬ 
thing  to  he  deducted  for  the  Area  between  the  Hearth  and  Mantletrec,  bccaufc  of  the 
Wvths  and  thickning  for  the  next  Hearth  above.  For  the  Chimney  Shafts,  girt 
them  about  in  the  final  left  place,  for  the  breadth,  and  the  height  of  the  Shaft  ton 
the  length,  at  mic  brick  thick,  in  conlidcration  of  the  Wytlis,  Pargccting,  and 
Scatfolding,  which  is  required  for  bringing  them  up. 

Other  Bricklayers  I  Forks  which  we  meafured  by  the  Foot,  running  me  a  fur  e,  are  -, 

Cornices  of  all  forts, pStreight  Arches,  <  y  Hyps  and  Valleys, 

Faciocs,  j*  <  Skeen  Arches,  jf  F  Water  Courlcs. 

Other  II  Irks  valued  by  the  Piece,  viz. 

Pers,  Piladers,  Rtidick  Work,  Pediments,  &c.  There  comes  alfo  to  the  Brick¬ 
layers  Hands  tlu-  Paving  of  Ccllcrs,  or  the  lixe,  with  Brick  or  Tiles,  and  for  thole 
they  arc  paid  for  by  the  yard  fquarc. 

Example  4.  Ifa  (Viler  be  paved  with  Brick  or ’Tiles,  which  is  32  foot  long,  anil  19  foot 
ImJ,  How  many  yards  oj  /hiving  is  there  in  it? 

Multiply  32  by  19,  the  product  will  he  608,  which  divided  by  9,  the  Quotient 
is  67  yards  and  5  foot,  which  is  above  half  a  yard  for  the  Content. 

Rote,  That  in  the  mcaliiring  of  Brick  work,  if  you  take  the  Dimenfions  of  the 
Sides  of  the  Houle  on  the  out-fide,  you  mud  take  the  Dimenfions  of  the  Ends  in  the 
inlide.  And  note  alio,  that  you  mull  make  Deductions  for  all  Doors,  Windows,  <frc. 

Of  the  Plaiflerers  t- Forks. 

The  Plaiflerers  Works  arc  principally  of  two  kinds,  Namely,  (  1.)  Work  I  ath-* 
cd  or  PJaidcred,  which  they  call  Cicling.  (2.)  Work  Rendered,  which  is  of  two 
kinds,  vii  Upon  Brick  Walls-,  or  between  Quarter*  in  the  Partitions  between  Room 
and  Room  i  all  which  arc  meafured  by  the  Yard  Square,  or  the  Square  of  3  foot* 
which  is  9  loot. 

I*  O/ClCillUjn  Ifa  ('delink  be  58  foot  9  inches  long,  and  23  fot  7  inches  broad ,  How 
many  yards  ft  '1  that.  Cm  ling  *  contain  ? 

Multiply  58  75  foot,  by  23  58  Foot,  the  Product  will  be  1385. 32  foot,  which  di¬ 
vided  by.  ,  the  Quotient:  will  be  1 54  yards  fere. 

2.  Of  t&U'tltlQllillU*)  ]  If  the  Partitions,  between  Rooms  be  foot  about,  and  12  foot 
high,  How  many  \ar<ls  in  that  Partition  ? 

Multiply  1 32  by  1 2,  the  Produft  is  1 584,  which  divided  by  9,  gives  in  the  Quo  ¬ 
tient  176  vnrdi  for  the  Content  of  the  Partitions. 

Note  i.  If  there  he  any  Doors,  Windows,  or  the  like  in  your  Partitioning,  you 
mud  make  deduction  for  them. 

Note  2.  When  you  mcalure  rendring  upon  brick  Walls,  you  arc  to  make  no  De- 
duftious,  but  when  you  mcalure  rendring  between  Quarters,  you  may  very  well 
deduct  one  tilth  part  for  the  Quarters,  Braces  and  1  ntcrtciccs. 

Note  3.  That  Whittling  and  Colouring  arc  both  meafured  by  the  yard,  as  the 
Cedilla  and  Rendring  were  and  as  in  Rendring  between  Quarters  you  deducted 
one  fifth  part,  lb  in  Whiting  and  Colouring  you  mull  add  one  fourth  or  fifth  pare 
at  the  lcall,  of 
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Of  the  Joyners  Works. 


loyncrs  do  mcafurc  their  Work  by  the  Yard  Square  or  9  boot  *  but  in  the  taking 
ofthcirDimenfions  they  differ,  tot -the  Joyners  have  a  Curtain,  and  fay  We  ought 
to  meafure  when  our  Plane  touches .  Wherefore,  m  the  taking  ot  the  height  of  any 
Room  where  there  is  a  Cornice  about,  and  fwclling  Panne  s  and  Moldings  down¬ 
wards  ’  they  ufc,  with  a  1  inc  to  girt  oyer  every  Member  of  the  Cornice  and  Swcl- 
lines  of  the  Panncls  and  Moldings,  which  will  make  the  Room  much  higher  thna 
is-  Then  for  nraluring  about  the  Room  they  only  take  it  as  it  is  upon  the  Floor. 

p'  mnlc  1.  If  a  Room  of  U’ainfcot  (  being  gin  downwards  )  do  contain  in  height  1  5  j00t> 

7  Inches,  and  be  in  compafs  about  7*6  foot,  How  many  yards  doth  that  Room  contain? 

7  Mnltiplv  2  86  foot  by  if. 58  foot,  the  Produft  will  be  44  &  which  divided  by  9) 
pi  vet  h  in  the  Quotient  495  yards,  and  1  foot,  for  the  content  ot  the  Room  in  yards. 
h  In  loyncrs  Work  there  is  another  thing  to  be  observed,  that  is  in  the  mcaliiring 
of  Doors,  Window- (butters,  Cupboard  doors  and  Drawers,  and  Inch  ike,  as  are 
wrought  on  both  (ides-,  for  thefe,  they  account  to  be  paid  for  Work  and  half 
Work  for  indeed  the  Work  is  (though  not  halt,  yet)  more,  although  the  Stuff 

^Example* 2.  Let  the  Window  Shutters  about  a  Room  be  78  foot  4  Inches ,  and  the  height  of 
them  6  foot  6  Inches ,  How  many  yards  are  contained  in  thefe  Shutters ,  at  Work  and  half' 
Multiply  78.23  foot,  dy  65  foot,  the  Produft  will  be  5O/I4,  the  halt  whereof  is 
754.57,  which  added  to  509.14,  the  Summ  is  761,11  (  or  7^4 )  which  divided  by  9, 
the  Quotient  is  85  yards  fere ,  tor  the  Content  at  Work  and  halt  Work. 

Hofe  That  you  arc  to  make  Deductions  for  a  1  Window  Lights,  but  you  mult 
mcafurc  the  Window-boards,  the  Sopheta-boards  and  Checks  by  theinfclvcs. 

Of  the  Painters  Works. 

The  taking  of  the  Dimcnfions  for  the  Painters  Works  is  the  fame  as  that  for  the 
lovners  by  Girting  of  the  Moldings,  be.  And  it  is  but  rcafon  that  they  tbould  be 
i>aid  for  that  upon  which  their  Time  and  Colours  arc  both  expended.  The  Dimen- 
tions  thus  taken,  the  carting  up,  and  reducing  the  ket  into  Yards,  is  altogether  the 
fame  as  that  of  the  Platters  and  Joyners :  but  the  Pan  ter  never  acquires  Work  and 
half  Work  but  reckons  his  Work  Once,  Twice  or  A  hricc  Primed,  or  Coloured 
over  •  1  need  give  no  Examples  hereof,  the  toregomg  being  fiiflicicnt*  Only  rake 
notice,  that  Window  Lights,  Window  Bars,  Calcmcnts,  and  (ueh  like  things,  they 
do  them  by  the  number  at  fo  much  per  Piece. 

Of  the  Glaifiers  l Porks. 

darters  do  meafure  their  Work  by  the  Foot  Square*  fothatthc  length  and  breadth 
being  multiplycd  into  each  other,  produced!  the  quantity  of  that  Pain  of  Glafs. 

Example,  If  a  Pain  of  Glafs  be  4  foot  9  Inches  long ,  and  3  foot  3  Inches  bread ,  How  ma¬ 
ny  foot  of  Glafs  is  contained  in  that  Pain  ?  .  ,  f 

Multiply  475  foot  by  3.25  foot,  the  Produft  will  be  1544  foot,  that  is  1 5  foot 
4  Inches  and  a  quarter,  and  fo  many  foot  is  contained  in  that  Plain. 

Note  That  when  Windows  have  half  rounds  at  the  top,  they  mcafurc  them  at 
the  full  height  as  if  they  were  lquare.  Alio  Round  or  Oval  Windows  arc  meal  urea 
at  the  full  length  and  breadth  of  their  Diametres.  Likewile  Crocket  VV indows  111 
Stonc-workarcall  meafured  by  their  full  Squares .-  And  there  is  rcafon  for  lo  doing : 
For  the  trouble  iu  taking  their  Dimcnfions  to  work  by,  the  waftcot  Glals  m  worlc- 
ing,  and  the  time  expended  in  fating  up,  is  far  more  than  tire  Glafs  can  be  valued  at. 

Of  the  Mafons  Works. 

M  a  Ions  do  mcafurc  all  their  Works  by  the  Foot,  either  Superficial  or  Solid*  and 
therefore  1  need  give  no  Examples  in  their  Works,  for  the  Rules  before  delivered  in 
Lib.  2.  Fart  1  hereof,  for  the  mrafuring  of  Superficies  and  Solids,  arc  lulhcicnt  to 
perform  any  Work  done  by  the  Martin  in  any  cafe  com  men  finable  i  And  therefore 
!  whl  give  over  Mealuriug  for  this  time. 

FINIS. 
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triangular  I 

CANON 
Logarithmical : 

CONTAINING 

The  LOGARITHMS  of  all  ablolute  Numbers, 
from  a  Unite  to  10000. 

And  of  Artificial 

SINES  and  TANGENTS 

To  every  Degree  and  Minute  of  the  Quadrant: 

WITH  THEIR 

Complements  ARITHMETICAL. 

The  Common  Radius  10*0000000. 


o.^oio^oo 

0.4771212 

0.6020600 

0.698971.0 

0.7781512 

0.8450980 

0.90301900 

0.9542425 


H  1.0413927 
12  1.  >791812 

>3  »•' '39433 

14  1.1461280 

15  1.1760912 

16  1. 204 1 200 

17  1.2304489 

18  1.2552725 

19  1.2787536 

20  I. 3010299 


21  1.3222193 

22  I.3424227 

23  I.3617278 

24  I.3802II2 

25  1.39794°° 


41  I.6H7838 

42  1.6232493 

43  I.6334684 

44  '-*434527 

45  1.6532125 

46  1.6627578 

47  1.6720978 

48  1.6812412 

49  1.6901961 

50  1.6989700 

51  1.7075702 

52  1.7160033 

|  53  1-7242759 

54  1.7323937 

55  1.7403627 

56  1.7481880 

57  1.7558748 

58  1.7634280 

59  1.770.8520 

60  1.7781512 


61  1.7853298 

62  1.7923917 

63  1.7993405 

64  1.8:61800 

65  1.8129133 

66  1.8195439 

67  1.8260748 

68  1.8325089 

69  1.8388491 

70  1.8450980 

71  1.8512583 

72  1.8573325 

73  1.8633229 

74  1.8692317 

75  1.8750613 

76  1.8808136 

77  1  8864907 

78  1.8920946 

79  1.8976271 

80  1.9030894  | 


N. 

Log. 

81 

1.90848  50 

82 

1.9138138 

83 

1.9190781 

84 

1.9242793 

85 

1.9294189 

86 

1.9344984 

87 

1.9395192 

88 

1.9444827 

89 

1.9493900 

9° 

1.9542425 

9i 

1.9590414 

9  2 

1.9637878 

93  I 

1.9684829 

94  | 

1.9731278 

95 

1.9777236 

9* 

1.9822712 

97 

1.9867717 

58 

1.9912:61 

99 

'•995*352 

loo 

2.00000.0 

101 
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Ten  Chiliads  of  L  0  g  a  r  1  t  h  m  s. 

Ten  Chiliads  of  Logarithms. 

N. 

1  Log.  I 

N. 

Log. 

N. 

Log. 

N. 

Log. 

N. 

Log. 

N. 

Log.  j 

N. 

Log. 

N.  I 

Log. 

:  N. 

Log. 

N. 

Log. 

101 

102 

10? 

IO4 

>°5 

2.0043213 
2.0  j8-’0.->2 
2.0128372 
2.0170333 
2.021  1893 

161 

162 
>53 

164 

>6j 

2.2058259 

2.2,9515  > 

2.2121876 

2.2148433 

2.2174839 

221 

222 

223 

224 

225 

2.3443923 

2.345353, 

2.3483049 

2.3502480 

'2.3521825 

281 

282 

283 

284 

285 

2.4487063 
2.45  2491 
1-4517864 
2.4533183 
1.4548419 

34> 

342 

34? 

344 

345 

25327544 

2.5340261 

2.5352941 

2.5365584 

2-5378191 

• 

401 

402 

403 

4°4 

405 

2.6031444 

2.6042260 

2.6053050 

2.6063814 

2.6074550 

461 

462 

463 

464 

465 

2.6637009 

2.6646410 

2.6655810 

2.6665180 

2.6674519 

521  1 

522 

523 

524 

525 

2.7168377 

2.7*76705 

2.7185017 

2.71933*3 

2.7201593 

581 

582 

583 

584 

585 

2.7641761 

2.7649230 

1.7656685 

2.7664128 

1.7671559 

641 

642 

643 

644 

645 

2.8068580 
2.807535c 
2.80821 10 

2.8088859 

2.8095597 

io5 

107 

108 

109 

1 10 

2.0253059 
2.0293838 
2*  334237 
2.0314255 
2.0413927 

1 55 

167 

168 

169 

170 

2.2j.oio3i 

2.2227164 

2.2253093 

2.2278867 

2.2304489 

225 

227 

228 

229 

230 

2.3541034 

2.3560258 

2.3579348 

2.3598355 

2.3617278 

286 

287 

288 

289 

290 

2.4563660 

2.4578819 

2.4593925 

2.4608978 

1.4623980 

346 

347 

348 

349 
35° 

2.5390761 

2.5403195 
2-54i5792 
2.5428254 
2.544c  68  j 

406 

4°7 

408 

409 

410 

2.6085260 

2.6095944 

2.6106602 

2.6117233 

2.6127838 

466 

467 

468 

469 
47° 

2.6683859 

2.6693169 

2.6702458 

2.6711728 

2.6720978 

526 

527 

528 

529 

530 

2.7209857 

2.7218106 

2.7226339 

2.7234557 

2.7142759 

586 

587 

588 
589 
59° 

1.7678976 

2.7686381 

2.7693773 

2.7701153 

2.7708520 

646 

647 

648 

649 

650 

2.8102325 

2.8109043 

2.8115750 

2.8122447 

2.8129133 

1 1 1 

112 

"3 

1  *4 
*  S 

2.0453:30 

2.0492180 

2.0530784 

2.O509O48 

2,o5o59'8 

>71 

172 

>73 

>74 

>75 

2.2329951 

2.2355284 

2.2380461 

2.2405492 

2.2430380 

231 

232 

233 

234 

235 

2.3636120 

2.3554880 

*•3^73559 

2.3692158 

2.3710679 

291 

292 

293 

294 

295 

2.4538930 

1.4653828 

1.4668676 

2.4683473 

2.4698220 

35> 

35i 

353 

354 

355 

2,5453°7i 

2.5465427 

2-5477747 

2.549033 

2>55°i233 

411 

412 

4*3 

414 

4*5 

26138418 

2.6148972 

2.6159500 

2.6170003 

2.6180481 

47* 

472 

473 

474 

475 

2.6730209 

2.6739420 

2.6748611 

2.6757783 

2.6766936 

53« 

532 

533 

534 

535 

2.7250945 

2.7259116 

2.7267272 

2.7275412 

2.7283538 

591 

592 

593 

594 

595 

1.7715875 

2.7723217 

2.7730547 

2.7737864 

1.7745170 

651 

65* 

J53 

654 

655 

2.8135810 

3.8142476 

2.8149132 

2.8155777 

2.8162413 

1 16 

117 

118 

lip 

120 

2.0544580 

2.0581859 

2.071882.0 

2.0755470 

2.0791812 

17  5 
>77 
>78 
>79 

180 

2.2455127 

2.2479733 

2.2504200 

2.2528530 

2.2552725 

236 

237 

238 

239 

240 

2.3729120 

2.3747483 

2.3765769 

2.3783979 

2.3802112 

296 

297 

298 
2f9 
300 

1.4711917 

2  4727564 
2.4742163 

2.4756711 

1.4771212 

356 

357 

358 

359 

360 

2.5514500 

2.5526682 

2.5538830 

2.5550544 

2.5563015 

416 

4*7 

418 

4*9 

420 

2.6190933 

2.6201360 

26211763 

2.6222140 

2.6232493 

476 

477 

478 

479 

480 

2.6776069 

2.6785184 

2.6794279 

2.6803355 

2.6812412 

536 

537 

538 

539 
54° 

2.7291648 

».7299743 

2.7307823 

2.7315888 

1.73*3937 

596 

597 

598 

599 

600 

2.7751461 

27759743 

2.7767012 

2.7774*68 

2.7781512 

656 

657 

658 
°S9 
66  0 

2.8169038 

2.8175654 

2.8181259 

2.8188854 

2.8195439 

I  2 1 

122 

I2? 

124 

I25 

2.0827854 
2.0853593 
2.0899:  51 

2.0934217 

2.0969100 

13 1 

182 

183 

184 

185 

2.2576785 

2.2600714 

2.2624511 

2.2648178 

2.2671717 

24. 

242 

*43 

244 

245 

2.3820170 

2.3838154 

2.3855063 

2,3873898 

2.3891661 

301 

302 

303 

304 

3  °i 

2.4785665 
2.48000 69 

2.4814426 
2.48^87  36 
2.4842998 

361 

36i 

363 

364 

36$ 

2.5575072 
2.553708 6 
2.5399066 

2.5611014 

2.5621929 

421 

422 

423 

424 

425 

2.6242821 

2.6253124 

2.6263404 

2.6273658 

2.6283889 

481 

483 

484 

485 

2.6821451 

2.6830470 

2.6839471 

2.6848454 

3.6857417 

54* 

542 

543 

544 

545 

*•733*973 

2.7339993 

2.7347998 

2.7355989 

2.7363965 

601 

602 

603 

604 

605 

2.7788745 

2.7795965 

2.7803173 
2.78103  69 
2.7817554 

661 

661 

663 

664 

665 

2.8102014 

2.8  208  580 
2.8315135 
2.8221681 
2.8228216 

125 

12? 

128 

129 

I30 

2.1003705 
2.1038037 
2.1072100 
2.1 105897 
2.H39433 

186 

>87 

188 

189 
>90 

2.2695129 

2.2718416 

2.2741578 

2.2764518 

2.278753  6 

246 

247 

248 

249 

250 

2.3909351 

2.3926969 

2.39445>7 

2.3961993 

*•39794°° 

30  6 
3°7 

308 

309 

310 

1.4857114 

2.4871384 

2.4885507 

2.4899585 

2.4915617 

366 

367 

368 
369 
37° 

2.563481 1 

2.5646661 

2.5658478 

2.5670264 

2.5682017 

426 

427 

428 
4*9 
430 

2.6294096 

8.6304279 

2.6314438 

2.6324573 

*.6334684 

486 

487 

488 

489 
49° 

2.6866363 

2.6  875290 
2.6884198 
2.6893088 
2.6901961 

546 

547 

548 

549 
55° 

2.737*926 

2.7379873 

2.7387805 

2.73957*3 

2.7403627 

606 

607 

608 

609 

610 

2.7824726 

2.7831887 

2.7839036 

2.7846173 

27853298 

666 

667 

668 

669 

670 

2.8234742 

2.8241258 

i.8447765 

2,8254261 

28260748 

131 

I32 

*33 

M4 

>35 

2.1172713 
2.1205739 
2.1238516 
2.127 1048 
2.1303338 

191 

192 
>93 
>94 
*95 

2.2810334 

2.2833012 

2.2855573 

2.2878017 

2.2900345 

251 

252 

253 

2  54 
255 

2-3996737 

2.4014005 

2.4031205 

2.4048337 

1.4065402 

311 

3*2 

313 

314 
3>5 

2.4927604 

2.4941546 

2-4955443 

2.4969296 

2.4983105 

37> 

372 

373 

374 

375 

'  2.5693739 
2.5705429 
2.5717088 
2.571871 6 
2.5740313 

43* 

432 

433 

434 

435 

2.6344773 

2.6354837 

2.6364879 

2.6374897 

2.6384892 

491 

492 

493 

494 

495 

2.6910815 
2.6919651 
2.6928469 
2.6937269 
,  2.6946052 

55* 

552 

553 

554 

555 

2.7411316 

2.7419391 

2.7427351 

2.7435098 

2.7442930 

611 

612 

614 

615 

2.7860412 

2.7867314 

2.7874605 

2.7881684 

2.7888751 

671 

672 

673 

674 

675 

2.8267215 

2.8273693 

2.8280151 

2.8286599 

2.8293038 

136 

>37 

138 

1 39 

140 

2.1335389 

2.1357206 

2.1398791 

2.1430148 

2.1461280 

195 
>97 
198 
>99 
200  ! 

2.2922561 

2.2944662 

2,2:66652 

2.2988531 

2.3010300 

256 

157 

258 

259 

260 

2.4082400 
2.4099331 
2.41 16197 
2.4132998 
2-4>49733 

316 

317 
3>8 

3  >9 
320 

2.4996871 

2.5010593 

2.5024171 

2.5037907 

2.5051500 

376 

377 

378 

379 

380 

2.5751878 

2.5763413 

24774918 

2.5786392 

2.5797836 

436 

437 

438 

439 
44° 

2.6394865 

2.6404814 

2.6414741 

2.6424645 

2.6434527 

496  1 

497 

498 
4  99 
500 

2.6954817 

2.6963564 

2.6972293 

2.698100; 

2.6989700 

556 

557 

558 

559 

560 

2.7450748 

2.7458552 

2.7466342 

2.7474118 

2.7481880 

616 

617 

618 

619 
620 

2.7895807 
2.7902852  ' 
2.79c  9885 
2.7916906 
2.7923917 

676 

677 

678 

679 

680 

2.8299467 
2.8305887  ; 
28312297  1 
2.8318698 
2.8325089 

141 

M2 

>43 

>44 

>45 

2. 1402191 
2.1522883 
2.1553360 
2.1583625 
2.1613680 

201 

202 

203 

204 

205 

2.30319  60 
2.3053514 
2.307496° 
2.3096302 
2.3117539 

26 1 

262 
253 

264 

265 

2.4166405 

2.4183013 

2.4199557 

2.4216039 

2.4232459 

321 

322 

323 

324 
3*5 

2.506 50 50 
2.5078559 
2.5092025 
2.5105450 
1.5118834 

381 

381 

383 

384 

385 

2.5809250 

2.582:634 

2.5831988 

2.58433 ' 2 

2.5854607 

441 

442 

443 

444 

445 

2.6444386 

2.6454223 

2.6464037 

2.6473830 

2.6483600 

501 

502 

503 
5°4 
5°  5 

2.6998377 

2.7007037 

2.7015689 

*.7024305 

2.7032914 

561 

562 
5*3 

564 

565 

2.7489629 

2.7497363 

2.75°5°84 

2.7512791 

2.7500484 

621 

622 

623 

624 

6*5 

2.7930916 

2.7937904 

2.7944880 

2.7951846 

2.7958800 

681 

69i. 

683 

684 
69  j 

a-8?3*47*' 

4.033.7844 

2.8344207 

2.8350561 

2.835(5906 

145 

147 

148 

149 

150 

2.1643528 

2.id73>73 

2.1702517 

2.1731853 

2.1760912 

206 

207 

208 

209 

210 

2.3138672 

2.3159703 

2.3180633 

2.3201463 

2.3222193 

2  66 

267 

268 

2  69 
270 

2.4248816 
2.41051 13 
2.4281348 
2.4297523 
2.4313638 

326 

327 

328 

329 
33° 

2.5132176 

2.5145477 

2.5158738 

1.5171959 

2.5185139 

386 

387 

388 

389 
39° 

2.5865873 
2.58771 1° 
I.58883I7 

2.5899496 

2.59I0646 

446 

447 

448 

449 
45° 

2.6493348 

2.6503075 

2.6512780 

2.6522463 

2.6532125 

506 

507 

508 
5°9 
510 

2.7041305 

2.7050079 

2.7058637 

2.7067178 

2.7075702 

566 

567 

568 
I69 
57° 

2.7528164 

2.7535830 

2.7543483 

2.75511*3 

2.7558748 

626 

627 

628 

629 

630 

2.7965743 

2.7971675 

2.7979596 
2.7986506 
2*79934° 5 

686 

687 

688 
689 
650 

2.8363241 
2.8369567 
1.0  375884 
2.8382192 
2.8388491 

>5i 

>52 

>53 

>54 

>55 

2.1789769 

2.1813436 

2.1846914 

2.1875207 

2.1903317 

211 

212 

1'3 

2.4 

215 

2.3242824 

2.3263359 

2.3283796 

2,33°4>38 

2.3324384 

271 

272 
173 

274 

275 

2.4329693 

2.4345689 

2.4361626 

2.4377506 

2.4393327 

33* 

33* 

333 

334 

335 

1.5198280 

2.5211381 

2.5224442 

2.5237465 

2.5250448 

39> 

892 

393 

394 

395 

2.59217 6? 
2.5932861 
2.59439*5 

2.5954961 

2.5965971 

.1 

451 

452 

453 

454 

455 

a.6541765 

216551384 

2.6560982 

2.6570558 

2.6580114 

51* 

512 
5*3 
5  >4 
515 

2.7084209 
2.7092700 
2.7101174 
.  2.7109631 

1  27118072 

57* 

572 

573 

574 

575 

2.7566361 

2.7573960 

2.758*546 

2.7589**9 

2.7596678 

63* 

633 

634 

635 

2.8000293 

2.8007171 

2.8014037 

218620892 

2.8027737 

691 

692 

693 

694 

695 

2.8394780 

2.8401(61 

2.8407332 

2.8413595 

2.8419848 

>5  6 
>57 
.58 

1  <9 
160 

2.1931246 

2.1958996 

2.1986571 

2.2.13971 

2.2C41200 

a  1 5 

217 

218 

119 

220 

2-2344537 
2.3364597 
l,33®45r’5 
a,  3  40444 1 
2.3424227 

i 

27  6 

277 

278 
579 

1  280 

2,4409091 
2.4424798 
1. 444°448 
2.4456042 

2.447158  ■ 

336 

337 

338 

339 
34° 

2.5263393 

1.5276299 

2.5289167 

2.530i997 

2.5314789 

396 

397 

398 

399 

400 

2.5976952 

1  2.5987905 
2.5998831 

2.6009729 

2,6oic6i.o 

456 

457 

458 
455 
46c 
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636 

637 
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>  3.8061860 
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3.1708482 

1483 
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3.1994809 

1584 

3*‘997552 

‘585 
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1661 
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1665 
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1721 
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3-23*7-9 1 
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3.25  9.77 
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3-2652896 

3.2555253 
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3.2538224 
3.2540644 

1851 

1852 

1853 

1854 

1855 

3.2*74‘  *4 
'3.2676410 

3.2678754 

3.2681-  7 
3.2633.13-. 

1616 

1617 

i6i3 

1619 

1620 

3.2084413 

3.2087100 

3.2039785 

3.2092468 

3.2095150 

1676 

1*77 

1678 

1679 

1680 

3.2242740 

3.2245331 

3.2247919 

3.225-T07 

3.2253093 

1736 

'737 

1733 

1739 

‘74° 

3-2395497 
3.2397993 
3.24.0493 
3.24-299 6 
3.24 '54/2 

'75* 

‘797 

17/3 

'7/9 

1800 

3*2543063 
3.25454?  1 
3.254789- 
3.2550312 
3.2552725 

'85* 

1857 

1858 

1859 

1860 

3.2685-8. 
3.. 6881  ifl 
3.269c  457 
3.2092-94 
3.26:5129 

1621 

1622 

1623 

1624 

1625 

3.2097830 

3.2100508 

3.21-3185 

3.2105860 

3.2108534 

i63i 

1682 

1683 

1684  , 

1685 

3.2255677 

3.2258260 

3.2260841 

3.2263420 

3.2265999 

'  74 1 

1742 

‘743 

‘744 

‘745 

3.24'  7938 
3.2410/481 
3*24' 2974 

3.241 5465 
3.2417954 

1801 

1802 

1803 
184 

1805 

3.2555 1 37 
3.255754s 
3*2559557 
3.2562365 
3.25*4772 

1861 

1862 

1863 

1864 

1865 

3.2*9-464 

3.2699797 

3.27021-23 

3-27°4‘|59 

3.2706788 

1626 

1627 

1628 

1629 

1630 

3.21 1 1205 

3.2113875 

3.2116544 
3.211021 1 

3.2121376 

1686 

1687 

1688 

1689 

1690 

3.2268576 

3.2271151 

3.2273724 

3,2276296 

3.2278867 

‘74* 

‘747 

‘748 

*74° 

*75° 

3.2420442 

3.2422929 

3.2425414 

3.2427898 

3.2430380 

1806 

18-7 

1808 

1809 

1810 

3.25*7177 

3.2569581 

3.2571984 

3.257438* 

3.2576786 

1856 

1867 

1868 
i85p 
1870 

3.2709116 

3.27“4-l3 

3.2713769 

3.2716093 

3.2718416 

1631 

1632 

1633 
'*34 
‘*35 

3.2124540 

3.2127201 

3.2129362 

3.2132520 

3.2135177 

1651 

16.2 

1693 

‘*94 

1695 

3.2281436 
3.2284003 
3.2286569 
3.228c;  134 
3.2251697 

‘751 

1752 

'753 

'754 

'755 

3.2432861 

3*243534' 

!  ?.24378‘9 
3.2440296 

|  3.244277* 

181 1 

1812 

1813 

1814 

1815 

3.2579'84 

3.2581582 

3.2583978 

3.258*373 

3.2588766 

1871 

1872 

1873 

1874 

1875 

3.2720738 
3.2723048 
3.2725378 
3.2727  696 
3.273:013 

1636 

1637 

1638 
i*39 
1640 

3.2137833 

3.2140487 

3.2143130 

3.2145^89 

3.2148438 

1696 

1*97 

1698 

1659 

1700 

3-294258 

3.2296818 

3.2259377 

3.2301934 

3-2304489 

1756 

'757 

.758 

'759 

1760 

3.2445245 

3.2447710 

3.2450189 

3.2452658 

3.2455127 

1816 

1817 

1818 

1819 

1820 

3.2591 158 
3*25  53S49 
3.25  91939 
3.2598327 

3.2600714 

1876 

I8*?" 

1878 

1879 
188 

3.2732328 
3. 2:34643 
3.2756956 

3.2741578 

1641 

1642 

‘*43 

1644 

'*45 

3.21 51086 

3.2153731 
3.2156376 
3.2159-  18 
3.2161659 

17“ 

17°  2 

1703 

1704 

•7°5 

3.2307043 

3.2300595 

3.2312146 

3.2314*9* 

3.2317244 

1761 

1762 
'7*3 
1764 
'7*5 

3.245:553 
3.246c:  59 
3.2462523 
3.2464986 

3.2,167447 

1821 

1822 

1823 

1824 

1825 

3.26:3059 

3.2605484 
3.26 .78:7 
3.26 1  '248 
3.2612529 

1 33 1 

1882 

1883 

1884 
i835 

3.2743:88 

3.27461c 6 
3.27485:3 
3.2- 4~8  9 
3.2753113 

1646 

1647 

1648 

1649 

1650 

3.:  164258 
3.1 165536 
3.2165571 

3.2i-22:6 

3.2174839 

l-c6 

1707 

1 708 
17°  9 

1710 

3.2319790 

3.2322335 

3.2324879 

3.2527411 

3.2329561 

1766 

1767 

1768 
‘7*9 

177° 

3.2469907 

3.2472365 

3*2-174823 

3.2477278 

3-2-179733 

1825 

1S27 

1828 

1829 

1830 

3.2615008 

3.2617385 

3.2619762 

3.2622137 

3.26235“ 

1886 

1837 

1888 

1889 

1890 

3-2755417 
3-2/  577  'P 
3*276002 
3.2762319 
3.2764618 

3.276691  4 
32765211 

3.2771  6'* 

3.2-738.  • 
3-277*-62 

1651 

1652 
1*53 
1644 

i6s5 

3.2177471 

3.2180100 

3.2182728 

3.2185355 

3.2187580 

1711 

1-712 

I7H 

17M 

'7'! 

?.  2332500 
:  3.5335038 

;  3.2337  5M 

[  3*234° 1 08 

;  3.2342641 

1771 

1772 
'773 
>77-1 
1775 

3.2482186 
3.2484637 
:  3.2487.87 

1  3.2489  5^5 

i  3.2491983 

1831 

1832 

1833 

1834 
‘8.35 

3.2626883 

3.2629255 

3.2631625 

3.26339/3 

3.2636361 

1891 

1 892 
1873 
18  94 
18/5 

l6«;6 

1*57 

16<8 

1*54 

166c 

-  3.2190603 

-  3.2193225 

1  5.2195845 

>  3.2  Is  84*4 

>  3.2201081 

17M 
171; 
1 7 1- 
’7‘ 
17a 

5  3-2345173 

7  3.2347703 

3  3.2350231 

9  3-235275  9 

>  3.2355284 

1 776 

iS 

>  3-249443° 
l  3.2496874 

3  3.2499317 

9  3.2501759 

D  3,2  5C42CO 

1836 

1837 

1838 

1839 
1  1840 

3.2638727 
3.2641091 
3.2*43455 
3.26458  17 
-  3.2648178 

1896 

1897 
1808 
'8  99 

1  190  c 

3.2778383 

3.2780673 

3.2782562 

1  3.278525c 
.  3-27875  ?6 

1901 


C  H  I  L  I  A  S  III. 


Ten  Chiliads  of  Logarithms. 
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1913  32817150 
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1931  3.2857823 
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1942  3*2882452 
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I9”6  3.29573 69 
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1003  3.30168(9 
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2218  3-3459*15 
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2220  3.346353a 
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2232  3.3486942 
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2252  3.3525684! 
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2268  3.3*56431 

2269  4.3556345 

2270  3.3560258 

2271  3.3462171 

2172  3*35*4°83 

2273  3*35*5994 

2274  3.35*7905 

2275  3.35*9814 


2291  3.3600251 

2292  3.3602146 

2293  3. 360404 j 

2294  3.3605934 

2295  3.3607827 

2296  3.36(9719 

2297  3.3611610 

2298  3.36135  o 

2299  3.361539° 

2300  3.36*7278 

2301  3.3619166 

2302  3.3621053 

2303  3.3622935 

2304  3.3624835 
:3°5  '3.36267:9 

2306  3.3628553 

24°7  4*3*3  470 

2308  3.3632458 

2309  3.3634:39 

2310  3.3636120 

2311  3-3*37999 

2312  3.363^878 

2313  3.404176* 

-9  >4  3-4*44*33 

23 1  5  3*3**155'° 

23'*  3.4647385 

2317  3.3640:60 

2318  3.3651134 

2419  3.4654:07 


2321  3.3656751 

2322  3.3658622 

2323  3.3660492 

2424  3.4662361 

2325  3.3**4229 

2326  3.3666097 

2327  3*3667964 

2328  3.3669830 

2329  3.3671695 

2330  3*3*73559 

2331  3.3*75423 

2332  3*8*77285 

2333  3*3*79i47 

2334  3.3681008 

2335  1  3.3682869 

2336  3*3*84728 

2337  3.3*86587 

2338  3.3*88445 

2339  3*3*9-  3°2 

2340  3.3*52158 

1 34 1  3*3*94°  *4 

2342  3-3'j958*9 

1343  3*3*97723 

2344  3*3*9557* 

2345  3*37°i428 

2346  3.370328° 

2347  3*37'5'3i 

2348  3-370*581 

2349  3*37-8830 

2350  3.3710*79 

2351  3*37i252* 

2352  5*371437? 

2353  3*37i*2i9 

2354  3.37180*4 

2355  3.3719509 

235*  3-3721753 
2357  3*37  23  3  9° 
£358  3*3725438 

2359  3*3727279 
23*0  3.3720120 

23*1  3.373'9*' 
2362  3.3732759 
23*3  3*3"?4*>7 
2364  3*373*475 

23*$  3.3738311 

236*  3.374°M7 

23*7  3-374'582 

23*8  3*37438i7 

23*9  3-3745*5' 

2370  3.3747483 

2371  3*374931  5 

»472  3-37  5  1 147 

2573  3*3752577 

2374  3*37  ^48(»7 

2375  3*37  s**3* 

237*  3*37584*4 

2377  3*37*0292 

2378  3.37*2118 

2379  3-37*3944 

I  2580  3.37*57*9 


2381  3*37*7554 

2381  3-37*94'" 

2383  3.377124- 

2384  I  3.37730*2 

2385  3*3774884 

2386  3.3*776704 

2387  3.3778524 

2388  3*378°343 

2389  3  3 78 .:  1 6 1 
2350  3.3783575 

2391  3-3785750' 

2392  3.-3737612 

2393  3*3789427 
2 3 94'  3.5791 2‘P 
2395  3* 3 753°5 5 

.2396  3.37948*8 

2397  3  379**8o 

2398  3*3798492 

2399  3.380 .3  2 

2400  3.38:2111 

2401  3.3803921 

2402  3.3805730 

2403  3*38°7538 

2404  3*38°9345 

2405  3.3811151 

2406  3.381295* 
1407  3.38147*1 

2408  3.38165*5 

2409  3.38183*8 

2410  33820170 

2411  3.3821972 

2412  3*3823773 

2413  3*3825573 

2414  3.3827473 

2415  3.3825171 

14'*  3*38309*9 

2417  3.38  3. V** 

2418  3-3*345*3 
•4 t9  3*383*359 

2420  3*3838'54 

2421  3.383^948 

2422  3384 1 74‘ 

2423  3*3843534 

2414  3*384532* 

2415  3*3847117 

2426  3.3848508 

2427  3.3850*98 

2428  3*3852487 

2429  3.3854175 

2430  3.385*2*3 

-'431  3*?8  *> -849 

2431  3.3855*3* 

2433  3.3861421 

-434  3*38*32a6 

2435  3*38*49So 

2436  3.386*773 

2437  3.3868555 

2438  3*387-33" 

2439  3*3872118 

244°  3.3373858 


2441  1  3  18756-8 

2442  3-  38-74  V’ 

1443  3. 33:9235 

2-144  -  3  388i;-i2 

2445  2.488:73.,. 

2446  j  3  3 <14  5*4 

2447  ■  3.588624° 

2448  35888114 

2449  j  3-283  883 


2451  ;  3* 8-  53433 

2451  :  3.28.  5:05 

2453  •  3.3856(75 

2454  ;  3.3858745 

245s  j  3*390  515 

2456  3.350:284 

2457  3*39-M' 

2458  3*39°58i  9 

2459  3-3507585 

2460  3-3905351 

2461  3.351  m* 

2462  3.3511880 

24*3  3*3511*44 
2464  3*391*407 

24*5  3*39i8l*9 

2454  3-391993I 
2467  3*3921*51 
24*8  3*392345i 
24*9  3*3925211 

2470  33926969 

2471  3*3918727 

2472  3. 393048 5 

2473  3-393224I 

2474  3*3933997 

2475  3*3935752 

247*  3*3937  5r* 

2477  3*393926o 

2478  3  394,0'3 

2479  S*39427-'5 
1  2480  3.3544517 

2481  3.35452*3 

2481  3.3948018 

2483  3*39497*7 

2484  3*395' S'* 

2485  3*39532*4 

2486  4.3955011 

2487  3*3956?58 

2488  3.39585-4 

2489  3*39*°245 

2490  3.39*1993 


2491  3*39*3737 

2492  3.39*5480 

2493  3*39*7223 

2494  3*39*89*4 

2495  3-3970705 

249*  3-297244* 
2497  3*3974'85 
2458  3  3975424 

2499  3*39'7**2 

2>CO  3.3975400 


CHI  LI  AS  IV. 


Ten  Chiliads  of  Log 


G  A  R  I  T  H  M  S. 


*101  I  3.491s  i3 
•3  '°2  8.4-16413 

3i°3  3.4917813 

3104  3.4919217 

3105  3  4y206l5 

3106  3. 4.-22:  14 

3107  3.4923412 

3 108  3.4924810 

3*°9  3.49262(7 

1"°  H  9  27*4 

3*"  3.492900- 

3  "2  3.4930395 

3"3  3493  1791 
3'  *4  3.49331 85 
3^34580 
3n5  3.4935.74 

3"7  3'4937368 

3> 18  3-4938751 
3' '9  3  494° *  54 
3'2o  3-494  «54* 


3.4970679 

3.4972062 

3-4973444 

3.4974825 

3-4976205 


3 15 1  3.4998245 

3162  4409^19 

3**3  8.50-  992 
3**4  2. s -02  ^6  s 
3165  3.50  4737 

3'66  3.5-51,9 

3**7  3.505481 
3**8  3.50-7852 
3**9  3.5^^9222 
3*7°  3.5010593 


3221  3.55-99  7 

8222  3.5  81255 

8223  3.50826  3 

3224  3.508395  J 

3225  3-5  85297 

3225  3.5  86544 

3227  3.5087990 

3228  3.5oS9335 

3229  3.5090680 

3230  3.5092025 

J23<  3.50933^ 

3232  3.5094713 

3233  3.50.6057 

3234  3.509740. 

3235  3. 509(^743 

3236  3.5100085 

3237  3.5*01427 

3238  3.5102768 

3239  3.5IO4I09 

3240  3.5IO5450 

31.H  3.51.  6790 

3242  3.5108130 
3  M3  3.5109469 

3244  3.5110808 

3245  3-5111147 

3245  3.5113485 

3247  3.5114823 

3248  3.5116160 

3249  3*5"7497 

3250  3.5118834 


5281  3516  .02 

3281  3.5161486 

3283  3-51627.-.; 

3284  3.5164031 

3285  3.5165354 

3286  3.5166675 

3287  3.51675,97 

3  *88  3.5169318 

3289  3.5170639 

5290  3.5171959 

3Mi  3-5«73279 

3292  3*5*74698 

3293  3-5*7  si?  1 7 

3294  3.5*77255 

3295  3*5178554 

3296  3.517-/872 

3297  3  5i8ii8y 

3298  3.5182506 

3299  3.5183823 

33°o  3.5185139 

3.5186455 
33°2  3* 5*87770 
33°3  3.5189085 
33°4  3>$  190400 
33oj  3.5191715 

33°*  j'5 193028. 

Ills  *‘U9M2 

33o8  3.5195555 

33°9  3.5196968 
33io  3.5198280 


3-522574^ 

3.5127050 

3.5228353 

3.3229656 

3.5230958 

3.5132260 

3-5235562 

3.5234863 


■*34j  3-5M12S9 

3347  3.5246557 

3348  3*5247854 

3349  3-524^151 

3350  5.5:50448 

33 S *  j  3-5251-44 

3352  I  3.5253.40 

3353  3.5254334 

3354  3.5255030 

3355  3.5156925 

3356  3.5258219 

3357  3.5259513 

3358  3.526.80; 

3359  3.5262100 

3360  3.52633.3 

33*i  3.5264685 

33*2  3.5255977 

33*3  3.52*7269 
33*4  3.5268560 
33*5  3.5269851 

33**  3.5271 141 
33*7  3-5272431 
33*8  3‘527?72i 
33*9  3.5275010 
3570  3.5276299 

3371  3.5277587 

3372  3.5278876 

3373  3. 528163 

3374  3-5281451 

3375  3.5282758 

337*  3.5284024 

3377  3.5285311 

3378  35186556 

3379  3.5287882 
338°  3.5289107 

3381  3.5290452 

3381  3.5291736 

3383  3.5293020 

3384  3.52543  3 

3385  3.5295587 

338*  3.5296869 

3387  3.5298151 

3388  3.5299434 

3389  3.5300716 
339°  3.53o«997 

3391  3.5303278 

3392  3.5304558 

3393  3.5305838 

3394  3.5307118 

3395  3.5308498 

339*  3-53<9*77 
3897  3-53,c955 

3398  3-5312234 

3399  3.53*  35'2 

3400  I  3*53,4lWfl 


3*05  I  3.55*9053 


3*71  3.5*47844 
3*72  3.5*49027 
3*73  3-5*50209 
3*74  3.5*5i39i 
3*75  3.5*52573 


C  HI  L  I  A  S  IV. 


1 


C  HI  LI  AS  V. 


Ten  Chiliads  of  L  0  g  a  r  1  t  h  m  s. 

* 

N. 

Lop. 

N. 

Lop. 

N. 

Lop. 

N. 

Lop. 

N. 

*  Lop. 

r;i 

3.5  '^3l 

3ri  1 

3*5755033 

3821 

3.582177., 

,*38  1 

3.588941$ 

39-M 

77— 

V  -2 

3- 5'^  13-^4 

3762 

3.5-54188 

3822 

3.5822-/07 

5882 

3*s8;05<;5 

3  742 

n-'* 

3.5085537 

3773 

5.5755542 

5823 

3*5824  43 

3883 

3*5891674 

3243 

4. so  4  :v: 

37*4 

3.S1807  |0 

37*4 

3*57  5  >4**6 

3824 

3*5825179 

3884 

3.5892“'/ 2 

3/44 

3.5/5-;.; 

Vr<i 

3.568-88: 

3765 

3*5-57650 

3825 

3.5826314 

*885 

3.58/3910 

594  5 

3*5,6^7o 

37 :6 

3.5089  54 

3766 

3.5758803 

3?  26 

3.582745, 

3886 

3.5895028 

394  ’ 

•s7°7 

3.^6  90225 

3767 

3*5759956 

382- 

3.5828585 

3887 

3.5896145 

3947 

?7c3 

3.5691397 

3768 

3*576i  109 

3828 

3.582.^719 

3888 

3-5897262 

3948 

4709 

3.5692568 

3769 

3.5762261 

382, 

3.5830854 

38  89 

3.5898379 

3949 

371  ■ 

3*5^93739 

37  70 

3*57634I3 

3830 

3*5831988 

3890 

3.5899496 

89s  ' 

3*5955.;7i 

37'l 

3.5694..09 

3771 

3*5764565 

3831 

3.5833121 

3891 

3.59006  12 

395  1 

3.5967,7  > 

•i7'2 

3.5696080 

3772 

3*5765717 

3832 

3*5834255 

3892 

3.5901728 

3952 

3*596816/ 

37'3 

3.5697249 

-  3773 

3.5766868 

3833 

3.5835388 

3893 

3.5902844 

3953 

3*5969268 

3714 

3.5698419 

,  3774 

3.5768019 

3834 

3.5836521 

3894 

8*5903959 

3954 

3.5570367 

3715 

3.5699588 

3775 

3.5769169 

3835 

3.5837654 

3895 

3,5905075 

5955 

3*5971465 

37  >6 

3*57°-7  57 

3776 

3.5770320 

3836 

3.5838786 

3896 

3.5906189 

3956 

3*5972563 

37 1 7 

3.5701926 

3777j 

3*577i47o 

3837 

3*5839918 

3897 

3.59-7304 

3957 

3*59"365j 

37  >3 

3.5703094 

3778 

3.5772619 

3838 

3.5841050 

3898 

3.5908418 

3953 

3*5974758 

3719 

3.57-4262 

3779 

3*5773769 

3839 

3.5842181 

3899 

3.5909532 

3959 

3*5>75855 

3720 

3.5705429 

378o 

3.5774918 

3840 

3.5843312 

3900 

3.5910646 

396o 

3*5576952 

3721 

3.5706597 

378i 

3.5776067 

3841 

3*5844443 

39 J  * 

8.5911759 

396i 

3.5978048 

3722 

3-57°7764 

3782 

3*5777215 

3842 

3*5845574 

3902 

8*5912873 

3962 

3-5975145 

3723 

3.5708930 

3783 

3*5778363 

3843 

3.5846704 

39>3 

3.5913985 

3963 

3*5980241 

3724 

3.5710097 

3784 

3*5779511 

3844 

3.5847834 

3904 

3.5915  98 

3964 

3.5981336 

3725 

3.5711263 

3735 

3.5780659 

3845 

3.5848963 

3905 

3.591620 

3965 

3*5582432 

3726 

3.5712428 

3786 

3.5781806 

3846 

3.5850093 

3906 

3.5917322 

3965 

3*5983527 

3727 

3.57I3594 

3787 

3.5782953 

3847 

3.5851222 

3907 

3.59‘8434 

3967 

3.5984622 

3728 

3.5714759 

3788 

3.5784100 

3848 

3.5852351 

3908 

3*59*  y  545 

3968 

3*5985-17 

3720 

3*57 1 5924 

3789 

3.5785246 

3840 

3*5853479 

3909 

3.5920657 

3969 

3.5986811 

373° 

3.5717088 

3790 

3*5786392 

3850 

3.5854607 

39io 

3.5921767 

3970 

3.558790* 

3731 

3.5718252 

379* 

3*5787538 

3851 

3*5355735 

3911 

3.5922878 

3971 

3*59889:9 

3732 

3.5715416 

3792 

3*5788683 

3852 

3.5856863 

3912 

3.5923938 

3972 

3.5990092 

3733 

3.5720580 

3793 

3.5789828 

3853 

3.5857990 

3913 

3.5925098 

3973 

3.5991186 

3734 

3.5721743 

3794 

3*579°973 

3854 

3.5859117 

3914 

3.59261  8 

3974 

3.5992279 

3735 

3.5722906 

3795 

3.5792118 

3865 

3.5860244 

3915 

3*5927318 

3975 

3*6993371 

373(5 

3.5724069 

3796 

3.5793262 

3856 

3.59*1370 

3916 

3.5928427 

3976 

3*5954464 

3737  j 

3.5725231 

3797 

3.5794406 

3857 

3.5862496 

3917 

3.5929536 

3977 

3*5955556 

373» 

3.5726393 

3798 

3*  5795550 

3858 

3.5863622 

3918 

3*5930644 

3978 

3.5996648 

3739 

3-5727555 

3799 

3.5796693 

3859 

3.5864748 

3919 

3*693  *753 

3979 

3*5957739 

374- 

1  3.5728716 

3800 

3.5797836 

3860 

3*5865873 

3920 

3*5932861 

3980 

3.5998831 

374' 

3*6729877 

3801 

3*5798979 

3861 

3.5866998 

3921 

3*5933963 

3981 

3.59/99:2 

3742 

3*573‘°38 

3802 

3.5800121 

3862 

3.5868123 

3922 

3.5935076 

3982 

3.6001UJ2 

3743 

3*5782158 

3803 

3.5801263 

3863 

3.5869247 

3923 

3*5936183 

3983 

3.6002103 

3744 

8*5733358 

3804 

3*5802405 

3864 

3.5870371 

3924 

3.593/290 

3984 

3.60c  3193 

3  45 

8*s7345'8 

3805 

3*5803547 

3865 

3*5871495 

3925 

3*5988397 

3985 

3.604283 

r<\6 

8.5-35678 

3806 

3.5804688 

3866 

3.5872618 

3926 

3*5939603 

3986 

3.6005373 

3747 

3.5736837 

3807 

3*5805819 

3867 

3.5873742 

3927 

3.5940609 

3987 

3.6006462 

3'43 

8*5737 996 

3808 

3.5806969 

3868 

3.5874865 

3928 

3*594«7i5 

3588 

3*6  07551 

3749 

3*5739'54 

3809 

3.58081 10 

3869 

3.5875987 

3929 

3.5942820 

3989 

3.6.x  8640 

3' 5 

'8*5740313 

3810 

3.58c 9260 

3870 

3.58771 lo 

3950 

3*6943925 

3990 

3.6039729 

3-5! 

3*574'47i 

3811 

3.5810389 

3871 

3.5878232 

393' 

3.5945030 

399i 

3.6-10817 

3752 

3.5742628 

3812 

3.5811529 

3872 

3.5879353 

3932 

3*5946135 

3992 

36  11905 

3753 

3.57437 86 

3813 

3.5812668 

3873 

3.5880475 

3933 

3*5947239 

3993 

3.6011993 

3754 

3*5744943 

2814 

3.5813807 

3874 

3.5881596 

3934 

3*5948343 

3994 

3.6014081 

37  55 

3.5746099 

3815 

3*5814945 

3875 

3.5882717 

3935 

3*5949447 

3995 

3.6c  1 5168 

375(5 

3*574-256 

3.5816c  84 

3876 

3.5883838 

3936 

3.5950551 

3996 

3.6c  16255 

37>7 

3.5748412 

3817 

3.5817221 

3877 

3.5884958 

3937 

^5951654 

3997 

3.6017341 

37s8 

3.5749568 

|  3818 

3*58*8359 

3878 

3.5886058 

1  3938 

3*5952757 

1  3998 

3.6018428 

3759 

3*5750723 

3815 

3.5819456 

3879 

3.5887198 

3939 

3.5953860 

;  3999 

3.6019514 

37(5- 

3*5-51878 

1  382- 

3.582C634 

3880 

3.5888317 

1  3940 

3.5954962 

1  4000  | 

3.6020600 

4001 


Ten  Chiliads  of  Logarithms. 


- - 

N. 

Lip.  I 

N. 

Lop.  1 

N. 

1  I 

N. 

Lop. 

1  01  * 

4  * 

40  4 

.4021*535 

.  02271 

60238 ; > 

•  ’0-4  *J« 

•  .'02 6  25 

4”' 

4  62 

4  63 
4-64 
4y,5 

.6oJ-’33' 
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6358 

3*’’03i  s 

6  3  59 

3  •«  43884 

6360 

3-8  -345/1 

6361 

5.81  35254 

6362 

3-8  35-37 

6  4  '•  4 

3.8036615 

0<4 

3-8  '373  2 

■6565 

3*8037584 

"•36) 

3-8  -38665 

6367 

3.8'  3-348 

6368 

3-8  I  030 

6369 

3-8  40712 

2L' 

3.8  413.4 

6371 

3.8  42  76 

6472 

3-8  42748 

6373 

3*5  43-135 

6574 

3*8  44120 

-'47  5 

3-8  44802 

6576 

3.8045483 

;'377 

6378 

3*8  4'’ '64 
3.8.  4-845 

63  79 

3.8  .rs2-i 

6380 

3.8  482-7 

6381 

3.3.  4?c8- 

6381 

3.?  4:5  8 

6483 

3-8  s  248 

648  i 

3*  ''.5  - 2 9 

"485 

3.8:  S16..0 

'386 

3.  4  $2280 

6587 

3.8  .  $2.,5-7 

:>  38S 

3-8°s3;'4y 

6489 

.3*8  54325 

"  3  >  J 

3.8  s4  3 

•'.451 

3  8  SS60 

655  2 

3.8  s’3"8 

2  4,  3 

3.8  s-o-r 

6  4,4 

3.80S7726 

'•30 

3.8  584  $ 

6  >56 

3.8  ,9  81 

2’357 

3.8/  5.--S 

0458 

3  3c 50442 

6  359 

3.8  61121 

3.8  5 1 3... 

64  I 


C  ti  1  L  1  A  S  VII. 


Ten  Chiliads  of  Logarithms. 


N. 

Log.  | 

N. 

Log. 

N-  j 

Lor. 

N. 

Log. 

N. 

Lor. 

642* 

3402 

3403 

6404 

(54°5 

5.8062478 

3.8063157 

3.8063835 

3.8064313 

3.3g5$!91 

6461 

6452 

6463 

6464 
646$ 

3.S102997 

3.8103659 

3.8104341 

3.8105  13 

3.3105685 

6$2I 

>522 

6523 

6524 

6525 

3.8143142 

3.8143803 

3.8144474 

3.8145139 

3.814580$ 

6581 

6582 

6583 
<584 
6585 

3.8182919 

3.8183579 

3.8184238 

3.8184898 

3.8185558 

6641 

6642 

6643 

6644 

6645 

3.8222336 

3.8222989 

3.8213642 

3.8224296 

3.8224950 

- - 

3.3 14647 1 
3.8147136 
3.81478  :i 
3.8148467 
3.8149132 

6586 

<587 

6588 

6589 
65  9° 

3.8186217 

3.8186877 

3,8187536 

3.8188195 

3.8188854 

6646 

6647 
0648 
6649 
66  50 

3.822S613 

3.9:2:c57 

3.8226910 

3.822-563 

3.8228216 

6405 

<407 

<5408 

6410 

6411 

6412 
^41 3 

6414 

6415 

<4'7 

(<418 

<4'9 

<420 

3.8065869 

3.8065547 

3.8057225 

3,8:679  '3 

3.8068580 

6466 

6467 

6468 

6469 
647° 

3.8106357 
5.8107  29 
3.8107700 
3.81083-1 
3.8109043 

6525 

6527 

6523 

6529 

6532 

3.8069258 

3.8059935 

3.8:70612 

3.8071289 

3.8071967 

6471 

6472 

6473 

6474 

6475 

3.8109714 

3.8110385 

3.8111056 

3.8111727 

3.8112398 

6531 

6532 

^633 

6534 

<<535 

3.8149797 

3-815/462 

3.8151126 

3.8151791 

3.8152456 

6591 

6592 
<593 
<594 
<595 

3.8189513 

3.8190172 

3.8190331 

3.8191489 

3.8192148 

6651 

6651 

6653 

6554 

5 

3.8228869 

3.822522 

3.8230175 
3.8230828 
3.823148  j 

3.8:72643 

3.8073320 

3.8073997 

3.8074674 

3.8075350 

6476 

6477 
<5478 

6479 

6480 

3.81 13068 

3.8113739 

3.8114409 

3.81 15080 
3.8H5750 

6536 

'<537 

6538 

<<539 

6540 

3.8153120 

3.8153785 

3.8154449 

3-8,55'i3 

3*81  55777 

6596 

<597 

6598 

6599 

6600 

3.8192806 

3.8  193465 
3.8194123 
3.8194781 
3.8195439 

66  56 
6<  57 

6658 

6659 

6660 

3.8232133 

^.8232785 

3.8233438 

3.8234090 

3.8234742 

6601 

6602 

6603 

6604 
65oy 

3.8196097 

3.8196755 

3,8197413 

3.8198071 
3.819372  8 

6661 

6662 

6663 

6664 
666  5 

3.8235394 

3.8236046 

3.823-J693 

3.823735° 

3.823.8001 

6421 

6422 

6423 
#424 
*4J$ 

3.8076027 

3.8076703 

3.8-77479 

3.8078055 

3.8^78731 

6481 

6482 

6483 

6484 
5435 

3.81 16420 
3.8117090 
3.8117760 
3.81 18430 
3.81 19100 

6541 

6542 
^543 
”544 
*545 

3.8156441 

3.8157105 

3.8157769 

3.8158433 

3.8159096 

6606 

6607 
6*<o8 

6609 

6610 

3.8199336 

3.8200:43 

3.8200700 

3.8201357 

3.8202014 

6666 

6667 

6668 

6669 

6670 

3.8238653 

3.8235304 

3.8235956 

3.8240607 

3.8241158 

<425 

<427 

<428 

<429 

<430 

3.8079407 

3.8080083 

3.8080759 

3.8081434 

3.8082110 

6486 

6487 

6488 

6489 

6490 

3.8119769 

3-8120439 

3.81211:8 

3.8121773 

3.8122447 

6546 

<<547 

6548 

6549 

6550 

3.81  $97<° 
3.8160423 
3.8161087 
3.8161750 
3.8161413 

6431 

<432 

<434 

<435 

3.808278$ 

3.8083460 

3.808413$ 

3.8084810 

3.808548$ 

6491 

6492 

6493 

6494 

6495 

3.81231 16 
3.8123785 
3.8124454 

3.8125123 

3-8125791 

6551 

6552 
^553 
<<5  54 
<555 

3.8163076 

3.8163730 

3.8 1  ’44  0 
3.81)5064 
3J165727 

6611 

6612 

6613 

6614 
6015 

3.820267 1 
3.8103328 
3.8203985 
3.8204542 
3.82  5298 

6671 

6672 

6673 

6674 
«  75 

3.8241509 

3.8242560 

3.8243211 

3.8243862 

3.8244513 

3.8205955 
3.820661 1 
3.8207268 
3.8207924 
3.8208  580 

6676 
66  77 
66  78 

6679 

6680 

3.8245163 

3.8245814 

3.8246464 

3.8247114 

3.8247765 

<43< 

<437 

<438 

<439 

<440 

3.8c85i6o 

3.8086835 

3.8:87510 

2-8  88184 
3.8.-88359 

6496 

6497 

6498 

6499 

6500 

3.8126460 

3.8127129 

3.8127797 

3.8128465 

3.8129133 

655* 

6557 

6558 
<559 
<$6  > 

3.8166389 

'3.8167052 

3.8167714 

3.8 168376 
3.8169/38 

65 1 6 
6617 
66  1 8 
6519 
6620 

<441 

<442 

<443 

<444 

<445 

3.039533 
3.8:90207 
3.8.  c  :38 1 
3.8-91555 
3.8C92229 

6501 

6502 

6503 

6504 

6505 

J  3.81298/2 
3.8130470 

!  3.8131137 
>  3.81318:5 
i  3.8132473 

6561 

6562 
<5<3 

6564 

6565 

3.8169700 

3.8170362 

3.8171- ’24 

3.8171686 

3-8 '72347 

6621 

6622 

6623 

6624 
6615 

3.8109236 
3.8209892 
3.8210547 
3.821 1203 
3.8211859 

6681 

658i 

6683 

6684 

6685 

3.8248415 

3.8249069 

3.8249715 

3.8250364 

3.8251014 

<44< 

<447 

<448 

<449 

<450 

3.8092903 
3-09457  7 
3.809425  . 
3.8004924 

3.805  459^ 

6$c6 
65°7 
6  508 

6509 

6510 

3.8 133140 
3.8133808 

3.8134475 

3.8135143 

3.8135810 

6566 

6567 

6568 

6569 

6570 

3.8 173009 
3.8173670 

3.817433* 

3.8174993 

3-8'75<54 

6626 

6627 

6628 

6629 

6630 

3.8211514 

3.8213170 

3.8213825 

3.8214480 

3.8215135 

6686 

6687 

6688 

6689 

6690 

3.8251664 

3.8252313 

3.8252963 

3.8253612 

3.825426* 

<451 

<452 

<453 

<454 

<455 

3.8096270 
8.8096944 
3.3.0976 17 

3.809829  > 
3.8008  26  2 

6511 

0512 

6513 

6514 
-S' 5 

3.8136477 

3*8137144 

3.813-31 1 
3.8138477 
3.8139144 

6571 

6572 
<57  3 
<174 
<575 

3.8176315 

3.8176975 

3.8177636 

3.8178297 

3.8178957 

6631 

6632 

6633 

6634 
<<35 

3.8215790 
3.8216445 
3.821 7100 

3.8217755 

3.8218409 

6691 

6692 

6603 

<<P4 

6695 

3.8254910 
3-82  5  5449 
4.82562^^8 
3.8256857 
3.8257506 

<456 

<45i 

<458 

«4>9 

6460 

3.8099635 

3.8100308 

3.8100980 

1  8-8101653 

1  3.8102325  1 

6516 
651-; 
6  51{ 
,  651c 

1  65  2i 

3.813581 1 
r  3.8140477 
}  3.8141143  j 

5  3.814181 2 

3  3.8142476 

6576 

<577 

6578 

6579 

6580 

3.817,618 

3.8180278 

3.8180939 

3.8181599 

3.8182259 

«3< 

6637 

6638 

6639 
664c 

3.8219064 

3.8219718 

1  3.81203-2 

1  3.822U  27 

>  3.8221681 

6696 

6697 

6698 

6699 
67co 

3.8258154 

3.8258803 

38249451 

3.8260100 

3.8260748 

c'°i 


CHILI  AS  VII. 


Ten  Chiliads  of  L  o  c  a  r  i  t  h  m  s. 


6  7  r  i  3.82513:6 

6-02  -5.8262  .34 1 

'6  703  3.126269* 

*7°4  3.326554' 


6706  3.826463s 

6707  3.82')<;233 

6708  5.8 2  5 

6709  3.3266578 

6710  3.8267225 

6711  3.8267872 

6712  3.8268519 

6713  3.8269166 

6714  3.8269813 

6715  3.8  270460 

6716  3.8271107 

6717  3.8271753 

6718  3.82724.' 

6719  3.8273  46 

6720  3.8273693 

6721  3-2274339 

6722  3*8274985 

6723  3*827553i 

6724  3.8276177 

6725  3.8276923 

6726  3.8277569 

6727  3.8278214 

672?  3.8278860 

6729  3.8279505 

6730  3.8280151 

6731  3.828-796 

6732  3—81441 

6733  4.8:82-86 

6734  6—82731 

6735  3.8283376 

6736  3.8284021 

6737  3.82^4665 

6738  3.828541, 

6739  3*8285954 

6740  3.328656^ 

6741  3.8287243 

6742  3.8287887 

6743  3.8288531 

^744  3.8289176 

6745  3.8289819 

6746  3.8290465 

<5-47  3.8291107 

6-48  -3.8291751 

6749  3. 8  2. -.2  3  94 

6750  3.8295  48 

6-51  5.8203681 

6-52  5.8294324 

6755  3*g2Hv6.7 

6754  3*8i'56i  j 

6755  8-8296:53 

756  3*8296896 

675-5  3.8297539 

6758  1  5.8298182 
’7*9  |  3-8298824 
6760  I  5.8 29.. 4.-7 


6761  3.850  100 

6-6  2  3.8  3  -‘0"52 

6763  4.85  '354 

6764  !  5.84  203-) 

7765  i  3.83  2673 

6766  5.830332 j 

6767  3.83-  3962 

6768  3.8304603 

6769  3.3305245 

6770  3.84,5887 

6771  3.8306528 

6772  3.837169 

6773  3*®3  ”81 1 

6774  3*83  8452 
6776  3-83  P‘P3 

6776  3.8309734 

6777  3.8310375 

6778  3.8311016 

6779  3.8311656 

6780  3.8312297 


082 1  I  3.333848  , 

6322  3.8349117 

0823  3.855,754 

0824  3.834-39, 

0825  3.8541  26 


63oi  3.8425728 

6802  3.832*3** 

6803  I  3.8327005 
68cA  3- 8^643 

6805  3-«8282?I 

68c6  3*33239‘9 

C?cn  3*3315‘>57 
'<808  8*8330155 

^8or,  8*833'  834 

6 ?  1  o  3*333I471 

6811  3.85421c 

6' 1 2  3*^83*74° 

'■813  3*g*!888?4 
'814  3  <*384 '2i 

’’815  3*8344659 

'816  3-g33S2f  6 

'817  3*8835543 

6818  3-83864-0 

'  8l fi  3.X55~2-  ' 
6820  4-8  4  4 


684  ,  l  3.^851  Iy6 
o8,2  ,5.8451831 
6343  I  3*8352-l->5 

6844  i  3‘335?i  •' 

6845  |  6*3  353734 

6846  |8*33546-,9 

6847  |  3-«355;C3 

6848  8*'}8555.37 

6^49  !  3*3350i-,2 

6850  |3*385  ’9  5 

6851  3-385754- 
0852  I  3*-  8581 7 4 

or  53  i  .v3j5^8-;' 
6854  i  3*‘3^-l-|i 
0855  !  S*38'j0-  74 

•68  56  |  8*8  5-  *  7*  8 

6857  1  3,38  1 1 34* 

6858  3*3S6C?S 

6859  8* *>8  21-o8 
080  ,  5*8365241 

0861  3*33j^74 

6862  .  3*83*45-  7 
034J  3*c8;,5'4- 

6804  3**  8 J 57 7 3 


4866  ;  3-5^7038 
6867  I  3  88^7<77-> 
>80.;  3*-3  '85-8 
6869  3. '5-8945 

-870  ’  3*8>  'v4'j7 


:8  72  5  *  *  8  /  o  8 

873  8*84,  *4 


'877  4.887  v*,' 

6878  8-85M222 

6879  S*3?  -'^  *5 

6880  8*8  37  58'- 4 


•  83i  I  5.847  -'515 
6881  !  3.3  4-7  14-) 

5384  1  ?*V7”8 
6 >84  I  3**4784  ' 
6885  3.8479  49 

6386  4.847907  o 

:v437  3.84804 . 1 

6338  3.'«43oy4i 

6889  3*8481562 

689  3.8482151 

6851  38482821 

6892  3.8484454 

5893  3*8384  85 

6?54  3.8384714 

6895  3.8485343 

6356  3.8485^72 
0 3  y  7  3.8386  602 

6898  3.8487232 

6*99  3.8487861 
'-’9  l,o  3.8498451 

65., !  3.8489120 

0902  4.8489749 
6903  3.839-379 
0..4  3.84910-3 

”P-J  3.8491637 

6.. 06  4.8392266 

<V-7  3*83P23 -74 

c>;  8  3*84*3515 

9,y  3.84..4I  51 

:*,io  4.8594780 

)‘«  3*88*5-1* 

6*12  47 

69 15  8*8596605 
-’914  4*8  4  v  7  2  94 

•9*5  3*8597*22 

6916  3.845855, 

'*517  3-889*'7 3 

°,i8  3-’  5*:  8  3 

91*  8*8400455 

-0920  5.840 K-j  | 

6>2I  3.84.1688 

°>  22  j  3  84  '2  4  I  j 

6925  3.^4 -2-43 

0^:4  j  4.84  567- 
-'92*  5*84-) ‘-.8 

c>2o  3.84048:5 
o>27  5.^4-5452 

(>>28  3.84  :*.  79 

°)29  3*840-7-6 


'•  51  j  5-8-I  7*59 

'  9  48  i  3*8-1  21. 

'•9 >4  5*8-1'  9848 

:>5>  5.841c  4  .’5 


;’*6t  3.8426716 
;-"*4  5*8427340 

3.8427*64 
3*8428588 

J*^$  3.?42y2H 

^  3  *8  4*29845 

3*8-13-148 
6968  3.8431081 
696*  3.84317,5 

6*7°  3.84324:8 

6,71  5*8.|3T*Ti 
3*8453*74 

69n  3.S444 1  ..7 
/j974  3*8.13481* 
^75  3^8435442 

6*76  3.8436^5 

°/V>  3.8448-87 

6;78  4.844-41 
6>-79  4.844- f- 42 
'J'dj  3.84  *8 -.54 

6981  3.8440,1:6 

6,8:  3. 844. ,70, 8 

3*844  4-° 
6984  3.8441042 
f’*8j  3.8441664 


-•986  3.8442286 

6,87  3.844257 

•'96 3  3.8443529 

6-89  3.8444150 

^d'177- 
-•*1  3.84454*3 

IN  92  3.8446.14 

c  *9  3  3.8446  >45 

<-'994  3.84472  5° 

'^9  5  4*8447877 

o>*6  3.8448498 
6yy7  3.844,119 

65*8  38440739 


CHILIAN  Vlll 


Ten  Chiliads  of  Logarithms. 


,051  3.84$  ^°° 

002  3*845»2t 
,003  3.8452841 
,024  3*84534*' 

7005  3*84S438i 

Jk5  3.84547°' 

5007  3-8455321 
nJ  3*845594'  I 
5009  3.845*  5**  I 
,010  3.8457180  j 

,011  3*8457800  I 

,012  3*8458419  i 

101?  3,f4S»->»2  ! 

,014  3*8459658  j 
,315  3.8460277  I 

,016  3.8460896 
,o,7  3.8461515 

,oi3  3.8462134 
,019  3.846275a 

7020  3*84tf337i 

7021  3.8463990 

7022  3.8464608 

7023  3.8465217 

7024  3*8465845 

7025  3.8466463 

7026  3.8467081 

7027  3.8467699 

7028  3.8468317 

7029  3.8468935 

7030  38469553 

7°?*  3*8470'7i 

7032  3.8470789 

7033  3.847 1406 

7034  3.8472024 

7035  3.8472641 

7636  3.8473258 
HI  3«^473®7 5 
7038  3.8474493 
7°J9  3.8475110 
7^0  3.8475726 

7041  3.8476343 
7°42  3.8476060 
7°43  3*8477577 
7°44  3.8478193 
7045  3.8478810 

'°4*  3.8479426 
7047  3.8480043 

7:48  3.8480659 

"°4v  3,8481275 

7°  5°  3.8481891 

!  7051  3.848=507 

7352  3.8483123 
7°53  3.8483739 

7°54  3.8484354 

7055  3.8484970 

7°56  3*8485586 
7057  3.8485201 

7°$8  3.8486816 

7°59  3.8487432 
7o6o  I  3.848804*/  1 


705 1  3.8488662 

7062  3.8489177 
7263  3.8489892 

7064  3.8490507 

7055  3.8491122 


1  7071  3.8494808 

|  7072  3.8495422 
i  7073  3.8496036 
!  7074  3*8496650 
7075  3*8497254 

7676  3.8497878 

7077  3.8498492 

7078  3*8499to5 

7079  3*8499719 

7080  3.8500331 

7081  3.8500946 

7082  3.8501559 

7083  3.8502172 

7084  3.8502785 

7085  3.8503398 

7086  3.8504011 

7087  3.8504624 

7088  3.8505237 

7089  3.8505850 

7090  3.8506462 

7091  3.8507., 75  ! 

7092  3.8507687  1 

7093  3,85:82*9 

7094  3.8503912 
7°95  3*85°9524 

7096  3.8510136 

7097  3.8510748 

7058  3.8511360 

7099  3.85*1972 

7100  3.8512583 

71-!  3.8513195 

7102  3.8513807 

7103  3.8514418 

7 1 c 4  '38*15  29 

7105  3.8515641 

7106  3.8516251 

7107  3.8516863 
7i<-8  3.8517474 

7109  3.8518085 

711°  3.85 18696 

7111  3.8519307 

7»12  3.8519917 
7*  13  3.8520528 

7 1  '4  3.8521139 

7115  3.8521749 

7116  3.8522359 

^117  3.8522970 

7118  3.8523580 

7"9  3.8514150 
7120  j  ’3.8524800  | 


7121  3.8525410 

7122  3.8526020 

7123  3.8526629 

7124  3.8527259 

7125  3.8527840 

7126  3.8523458 

7127  3.8529057 

7128  3.8529677 

7129  3.8530286 

7130  3.8533895 

7131  3.85315-^4 

7132  5.853811? 

7133  3.8532722 

7134  3.853???' 

7 1  ?  S  3*853394° 

7136  3.8534548 

7137  3*853y»57 

7138  3.8535765 

7139  3*853*374 

7140  38536982 

7141  3.85?759° 

7142  3.8538198 

7143  3.3538806 

7144  3-85394'4 

7 '45  3.8540022 

7146  3.854-630 

7147  38541238 

7148  3.8541845 

7149  3*8542453 

7150  3.8543050  j 

7151  3*8543*** 

7152  3.8544275 

7153  3*85-l4882 

7154  3.8645489 

7155  3.85460  96 

7I5<>  3.8546703 

7157  3-8547310 

7158  3.8547917 

7159  3.8548524 

7160  3.8549130 

7161  3.8549737 

7162  3.8550343 

7163  3.8550949 

7164  3,8551556 

7165  3.8552162 

7166  3,8552768 

7167  3,8553374 

7168  3.8553980 

7169  3.8554586 

7170  3.8555191 

7171  3.8555797 

7172  3.8556403 
717?  3.8557008 

7174  3.8557614 

7175  3.8558219 

17176  3.8558824 
7177  3.8559429 
7178  3.8560034 

7179  3.8560639 
7180  3.8561244 


7181  3.8561849 

7182  3.8562454 

7183  3.8563059 

7184  3.8563663 

7185  3.8564268 

7186  3.8564872 

7187  3.8565476 

7188  3.8566081 

7189  3.8566685 

719°  3.8567289 

7191  3.856789? 

7192  3*8563497 

7'93  3.8569101 

7194  3.8569704 
7*95  ?.857°3o8 

7196  3.8570911 
7*97  3*837*5*6 

7198  3.8572*  18 

7199  3.8572722 

7200  3.8573325 

7201  3.8573928 

7102  3.8574531 

7203  3.8575134 

7204  3*8575737 

7205  3.8576340 

7206  3.8576942 
72°7  3*8577545 
72°8  3.8578148 
7*;9  3*857875° 
721°  3*8579353 

72"  ?.8579955 
7212  3.8580557 

7113  3.8581159 
7214  3.8581761 
7115  3.8582363 

7216  3.8582965 

7217  5.8583567 

7218  3.8584169 

7219  3*858477° 

7220  3.8585372 

7221  3*8585973 

7222  3.8586575 

7223  3.858717  6 

7224  3.8587777 

7225  3.8588378 

7226  3.8588979 

7227  3.8589580 

7228  3.8590181 

7229  3.8590782 

723°  3.8591383 

7231  3.P591984 

7232  3.8592584 

7233  3.8593185 

7234  3*8593785 

7235  3*85?4385 

7236  3.8594985 

7237  3.8595586 

7238  3.8596186 

\  7l39  3.8596726 

1724°  3*85^386l 


7*4!  3*8597985 

7242  3*8598585 

7243  3*85;9i85 
7144  3*8599784 
7245  3*86-0384 

nrj  3.8600983 

7247  3*8601583 

7248  3*8^02'82 

7249  3*8602781 

7250  3*8^03380 

~  3.8603979 

7252  3*860457  8 

7253  3*8605177 

7254  *8*05775 

7255  3*8*06374 

7256  3.86:6973 

7257  3*860757 1 

7158  3.8608170 

7259  3*8608768 

7260  3*8609366 

7261  3.8609964 

7262  3.8610562 

7263  3.8611160 

7264  3.8611758 

7265  3.8612356 

7266  3.8612954 

7267  3.8613552 

7268  3.8614149 
7*69  3.8614747 

7270  3.8615344 

7271  3.8615941 

7272  3.8616539 

7273  3.8617136 

7274  3*8*17733 

7275  3.8618330 

7276  3.8618927 

7277  3*8*19524 

7278  3.8610120 

7279  3.8620717 

7280  3.8621314 

7281  3.8621916 

7282  3.8622507 

7283  3.8623103 

7284  3.8623699 

7285  3.8624299 

7286  3.862489a 

7287  3.8625488 

7288  3.8626084 

7289  3.8626579 

7290  3.8627275 

7291  3.8627871 

7292  3.8628457 

7293  3.8629061 

7294  3.8629*57 

7295  38*30253 

7296  3.8630848 

7297  3.8531443 
72y8  3.8632038 

7299  3.8632634 

7300  3.8633:29 


C  HI  LI  A  S  Vlll 


Ten  Chiliads  of  Logarithms. 


13°*  3.8(533823 

7302  3.8*34418 

7303  3.8*35013 

7304  3.8*35*08 

7305  3.8*3*201 

730*  3.8*3*797 

7307  3.8*37391 

7308  3.8*37985 

7309  3.8*38580 

7310  3.8*39174 

7311  3.8*397*8 

7312  3.8*403*2 

7313  3.8*40956 

7314  3.8*41549 

7315  3.8*42143 

731*  3-8*42737 
73*7  3-8*4333° 

7318  3.8*43924 

7319  3.8*44517 

7320  3.8*45111 

7321  3-8*457°4 

7322  3-8*4*297 

7323  3.8*4*890 

7324  3.8*47483 

7325  3.8*4807* 

732*  3.8648**9 
7327.  3.8*492*2 

7328  3-8*45855 

7329  3-8*50447 

7330  3.8*51040 

7331  3.8*51*32 

7332  3.8*5x224 

7333  3.8*52817 
7534  3-8*534°9 
7335  3.8*54001 


73*1  3.8**93*8 

73*2  3.8**9958 
73*3  3.8*70548 

73*4  3-8*7*  *38 
73*5  3-8*7*727 

73**  3.8*72317 
73*7  3.8*72907 

73*3  3.8*734  9* 
73*9  3.8*74085 
737°  3-8*74*75 

737*  3.8*752*4 

7372  3.8675853 

7373  3-8*7*442 

7374  3-8*77°3* 

7375  3.8*77*20 

737*  3.8*78209 

7377  3-8*73798 

7378  3.867938* 

7379  3-8*79975 

7380  3.8*805*4 

7381  3.8*81152 

7382  3.8*81740 

7383  3.8*82319 

7384  3.8*82917 

7385  3-8*83505 

738*  3.8*84093 

7387  3-8*84*81 

7388  3.8*852*9 

7389  3-8*85857 
739°  3.8*8*444 

7391  3.8687032 

7392  3.8*87619 

7393  3.8*88207 

7394  3-8*88794 

7395  3-8*89381 

739*  3.86895*9 

7397  3.8*9055* 

7398  3.8691143 

7399  3.8691730 

7400  3.8*91317 

740 1  3.8*91904 
74°2  3-8*93491 
74°3  3.8*94077 
74°4  3.8*946*4 
74°5  3-8*55251 

74°*  3.8695837 
74°7  3.8*96423 
7408  3.8*97010 
74°9  3-8*9759* 
7410  3.8*58182 

74* 1  3.8*987*8 
74,a  3-8*99354 
74*3  3.8659540 
74*4  3.870052* 
74' 5  3.8701111 

741*  3.8701*97 
74*7  3.8702283 

74 18  3.87028*8 
74*9  3-87^3454 
7420  3.8704039 


7421  3.3704*24 

7422  3.8705209 

74*3  3-87°5795 

7424  3.870*380 

7425  3.870*9*4 

742*  3  870754 9 

7427  3.8708134 

7428  3.8708719 

7429  3.8709303 

7430  3.8709888 

7431  3-87*0473 

7432  3-87**°57 

7433  3-87***4* 

7434  3-87*2225 

7435  3-87*2810 

743*  3-87*3394 

7437  3-87*3978 

7438  3.87145*2 

7439  3-87*5*45 
744°  387*5729 

744*  3-87**3*3 

7442  3.871*897 

7443  3-871748° 

7444  3-87*80*4 

7445  3.8718*47 

7446  3.87*923° 

7447  3-87*98*3 

7448  3.87203  97 

7449  3-8720980 

7450  3.87215*3 

745*  3-872214* 

7452  3.8722728 

7453  3-87233* » 

7454  3-8713894 

7455  3-872447* 

745*  3.8725059 

7457  3-8725*41 

7458  3.872*224 

7459  3.872*80  * 
74*0  3,8727388 

74**  3.8727970 

74*2  3.8728552 

74*3  3.8729*34 
74*4  3-87197I* 
74*S  3-8730298 

74**  3.8730880 
74*7  3-873*4** 
74*8  3.8732043 

74*9  3.8732624 
,  747°  3.87332c* 

747*  3.8733787 

7472  3-87343 *9 

7473  3-8734950 

7474  3-873553* 

7475  3.873*111 

747*  3.8736*93 

7477  3**737274 

7478  3-873785* 

7479  3-8738435 

7480  3.8735016 


Ten  Chiliads  of  Logarithms. 


r  3.8308707 

is  sw 
is  SBi! 

f$otf  3-88  **5*3 
,*07  3-88*2*34 
;*o8  3^*27°5 
*03  3-88*327* 
3-88*384* 

7612  3*88*4988  , 

,5,1  3-88*  5558 

S14  3.881*119  i 

,5i5  3‘88i**99 

5^6  3-88*72*9 
,5,7  3.8817839 
7*18  3.88,8410 
7*19  3.88,8980 

,520  3.881955° 

3.8820120 
,5,2  3.8320*89 
7*23  3.881*259 
7624  3.882,829 
,5,5  3.8822398 

,525  3.8822968 
,527  3.8823537 
7*28  3*8824107 
7*29  *882467* 

,530  3-8825245 

,53,  3.88258,4 
,532  3.881*384  I 
,533  3-882*953 
,534  3-882752*  | 
,535  3.8818090 

,535  3.8818*59 
,537  3.1*829228 

7538  3.882979* 

7539  3.8830365 

7540  3.8830933 

7641  3.883150a 

7642  3.8832070 

7643  3.8832638 

7644  3.88331-7 

1*45  3.8833775 

7*4*  3.8834343 
7*47  3.8834  11 
7648  3.8835479 

7*49  3.8836047 

"*50  3.88366,4 

7651  3.8337182 

7*32  3.8837-5J 
7*5?  3.8838317 
75,4  3.8838884 

7*5$  3.8839452 

7*5  *  3.88400,9 
7557  3.884.586 

7*58  3.8841154 

7*59  3.884,721 
7*5o  3.884:188  I 


766,  3.834:855 

7662  3.884342, 

75*3  3.8843988 


7721  3.8876734 

7722  3.8877298 

7723  38877860 


7**4  3-8844555  7724  **878423 

7*65  3.8845,21  7725  3.8878935 


7***  3.8845688 
|  7**7  3.8846255 

j  76*8  3.884*821 
I  7**9  3,8847387 

7*70  3,8847954 

7*71  3.8848520 

;  7*72  3.884908* 

‘  7*73  3.8849652 
,  7674  3.88502,8 

!  7*75  3-835-784 

767*  3.8851350 

7*77  3-885»  9*  5 

7678  3.8852481 

7*79  3.8853047 

7680  3.8853612 

7681  3.8854178 

7682  3*8854743 

7683  3.8855308 

7684  3.8855873 

7685  3.885*439 

768*  3.8857004 

7687  3*88575*9 

7688  3*8858134 

7689  3.8858659 

7690  3.8859263 

7*91  3.8859828 
7*92  3.88*0353 

7693  3*8860957 
7*94  3.88*1512 

7695  3.88*1086 


772*  3.8879547 

7727  3.8880109 

7728  3.8880*71 

7729  3.888,233 

7730  3.8881795 

7731  3.8882357 

7732  3.8882918 

7733  3.8883480 

7734  3.8884042 

7735  3-8884*03 

7736  3.8885,*$ 

7737  3.8885726 

7738  3.888*287 

7739  3.888*848 

7740  388874,0 

774!  3.888797* 

7742  3.8888532 

7743  3.8889052 

7744  3.8885*5? 

7745  3.8890214 

774*  3.8890775 

7747  3-889'??* 

7748  3.889185* 

7749  3.8892457 
775°  3,88930,7 

7751  3.8893577 

7752  3.8894,38 
775?  3-8894*98 

7754  3-8895258 

7755  3.8895818 

775*  3.885*378 

7757  3.8^*938 

7758  ?*8897498 

7759  3.8858057 
77*0  3.88585,7 

77*1  3.8399*77 

7762  3.88997?* 
77*3  3.850029* 

7764  3,890085$ 

77*5  3.890,4,5 

77*6  3.8501974 

7767  3.8902533 

77*8  3.8903052 

77*9  3.8503*51 

7770  3.8504210 

777*  3.89047*9 

7772  3.8905328 

7773  3.8505887 

7774  3-89°*445 

7775  3-8907004 

777*  3.89075*2 

7777  3.8508121 


3.89*3144 

3.8513702 

3.8914259 

3.8914817 

3.8915374 


7*9*  3.88*2*5°  775*  3-885*?78 

7497  3.88*32,5  7757  3.885*938 

7*93  388*3779  7758  3*8897498 

7609  3.88*4343  7759  3.8898057 

779o  3.8864507  77*°  3.8858*17 

^T*  3-88*547 »  77*1  3-8899*77 

7702  3.886*035  77*2  3.88997?* 

7703  3.38**599  77*3 

7704  3.88*7163  77*4  3-890085$ 

770$  3.8867726  77*5  3-850,415 

7^06  3.886829^  77**  3-85°*974 

77c7  ?.83*?8$3  77*7  3-8902533 

7708  3.8865417  77*8  3.8903052 

7709  3.8860980  77*9  3‘85°?*5  * 

7710  3.8870544  777°  3-85042*° 

^7,  3.8871,07  777*  3.89°47*9 

7712  3.8- 7  '*7°  7772  3.89°5328 

7713  3  8*72233  7773  ?.85°5887 

77,4  3.8872756  7774  3-85°*445 

7715  3.8873359  7775  3.8907004 

7716  3.8873522  777*  3.89075*2 

77,7  3.8874485  ,  7777  3-89°8*2* 

7718  3.887548  7778  3.8908679 

7719  3.8873*1°  7779  3.8905238 

I  7720  3.8676173  I  l  778o  3.890979* 


779*  3.8518718 
7797  3.8919275 
779?  3,8915832 

7795  3.8920389 

7800  3.852094* 

7801  3.8921503 

7802  3.8512059 

7803  3.8522*1* 

7804  3-8523*73 

7805  3.8923719 

780*  3.8924285 

7807  3.8924842 

7808  3,8925398 

7809  3.8925954 

7810  3.8926510 

7811  3.89270*7 

7812  3.8527*22 

7813  3.8928178 
78,4  3.8928734 
7815  3.8929250 

781*  3.8925845 

7817  3.8930401 

7818  3-8530957 

7819  3.893*5*2 

7820  3.89320*7 

78:1  3.8932*23 

7822  3.*533*78 

7823  3.8933733 

7824  3.893428? 

7825  3.8934843 

782*  3-8935}98 
7827  3.8935553 

782?  3.8536508 

7829  3.89370*3 

7830  3.8537*18 

7831  3.8938172 

7832  3.8938727 

7833  3.8939281 

7834  3.8939836 

7835  3.8940390 

783*  3.8540944 

7837  3.8541498 

783  3  3,8942052 

\7839  3-8542*07 
I7840  3.894?l*‘ 


7?4*  3-89437,4 

7842  3.89441*8 

7843  3-8944822 

7844  3-894537* 

7845  3-8945929 

784*  3.894*483 

7847  3.894703  * 

7848  3.8047  $5° 

7849  3.8948143 

7850  3.8948*0* 

7851  3.8949250 

7852  3.8949803 

7853  3*89  5°3  5* 

7854  3.8950909 

7855  3.895,4*2 

7856  3.895101$ 

7857  3-89525*7 

7858  3.8953120 

7859  3.8953*7? 
78*0  3.8954225 

78*1  3.8954778 

78*2  3.8555230 
78*3  3.8955883 
78*4  3.895*435 
78*5  3.8955987 

78**  3.8957539 

7867  3.8958091 

7868  3.8958643 
78*9  3-8959*95 
787°  3.3959747 

7871  3.89*0299 

7872  3.89*0851 

7873  3.8561402 

7874  3.89*1954 

7875  3.89*250* 

787*  3.89*3057 

7877  3.89*3*08 

7878  3.85*41*0 

7879  3.89*47,1 

7880  3.8965211 

7881  3.89*58,3 

7882  3.89*63*4 

7883  3.89*69,5 

7884  3.89674*6 

7885  3.89*8017 

788*  3.89*8568 

7887  3.89*9118 

7888  3.8959*69 

7889  3.897021 9 

7890  3.857077° 

789*  3.897,32° 

7892  3.857*871 

7893  3.8572421 

7894  3.897197* 

7895  38973521 
789*  3.8974071 

7897  3.8974*2* 

7898  3.897517* 

7899  3-8975721 

7900  1 3,897*271 


CHILI  AS  IX. 


Ten  Chiliads  of  Logarithms. 


N. 

Log. 

N. 

Log. 

1  N- 

Log. 

N. 

Log. 

N. 

Log. 

7901 

3.8>7$82i 

79$' 

3.9009575 

8021 

3.9042285 

8081 

3.9°74$  5i 

8141 

3.9106777 

?9°* 

3.897737° 

7962 

3.9010222 

8022 

3.9042825 

8-182 

3.9075188 

8142 

3.9107311 

7903 

3.8977920 

7963 

3.90107$? 

8,23 

3.9043 

8 ->83 

3.50757:6 

8*43 

3.9*07844 

7904 

3.8978459 

7P$4 

3.9CM312 

8024 

3.9043939 

8084 

3.9076263 

8*44 

3.910837a 

7905 

3.8979019 

79$  5 

3.9011857 

8025 

3.9044450 

8085 

3.9076800 

8.45 

3-9*08911 

79°$ 

3.8979588 

7966 

3.9012403 

8o:5 

3-9  >4499' 

8086 

3-9077337 

8146 

3-9109444 

7907 

3.8980117 

79871 

3.9012948 

8027 

3-9045533 

8087 

3.9077874 

8147 

3.9109977 

7908 

3.8980887 

79$8 

3p)*3493 

8028 

3.9045074 

8u88 

3.9078411 

8148 

3-9**0510 

7909 

3.8981218 

7  9$9 

3.9014038 

8029 

3.9°4$$ *4 

8089 

3.9078948 

8*49 

3-9' *'043 

7910 

3.8981785 

797° 

3.9014583 

8030 

3-9047I55 

8090 

3.9079485 

8150 

3-9*  *  *576 

7911 

3.8982314 

797* 

3-9°  *  5»28 

8031 

3-9J47$9$ 

8091 

3.9080022 

8151 

3-9  '*2109 

7912 

3.8982883 

7972 

3.9015673 

8032 

3.9048237 

809: 

3.9080559 

8152 

3-9*»a$42 

79*3 

3.8983412 

7973 

3.9016218 

8033 

3.9048778 

8093 

3.9081095 

8*53 

3*9113*74 

79*4 

3.8983980 

7974 

3.9016762 

8034 

3.9°493 

8094 

3.9081632 

8154 

3.9113707 

79*5 

3.89I4509 

7975 

3.9017307 

8035 

3.9049859 

8095 

3.5081168 

8*55 

3.9114240 

7*1$ 

3.8985058 

797$ 

3.9017851 

8036 

3.9050400 

8096 

3.9082705 

8156 

3.91*4772 

79*7 

3.8985808 

7977 

3.9018395 

8037 

3.9050940 

8097 

3.9^83241 

8*57 

3*9J*$3°5 

7918 

3.8988155 

7978 

3.9018940 

8038 

3.9051480 

8098 

3.9083778 

8 1  $3 

3-9**5837 

79*9 

3.8988703 

7979 

3.9019485 

8039 

3.9052020 

8099 

3.9084314 

8isp 

3-9**$3$9 

7920 

3.8987252 

K 

7980 

3.90:0029 

8040 

3.9052580 

8 10  0 

3.9084850 

8160 

3.9116901 

792c 

I 

7981 

3.9020573 

8041 

3.9053*01 

8101 

3.908538$ 

8161 

3  9**7434 

7922 

I 

7982 

3.9021117 

8042 

3-90S3$4* 

8102 

3.9085922 

8162 

3.91179$$ 

7923 

1 

7983 

3.9021661 

8043 

3.9054*81 

8103 

3.9-86458 

8163 

3.91*8498 

7924 

1 

7984 

3.9022205 

8044 

3.9054721 

8104 

3.9086954 

8164 

3.9119030 

7925 

1 

7985 

3.9022749 

8045 

3.9055260 

8105 

3.9087530 

8165 

3.9*I95$2 

7926 

3.8990541 

7986 

3.9023293 

8046 

3.9055800 

8106 

3,9088066 

8166 

3.9120094 

7927 

3.8991088 

7987 

3.9023837 

8047 

3.9056340 

8107 

3.9088602 

8167 

3.9120625 

7928 

3.8991838 

7988 

3.9014380 

8048 

3.9056880 

8108 

3.9089137 

8168 

3.9*21157 

7929 

3.8992184 

7989 

3.9024924 

8049 

3.5057419 

8109 

3.9089673 

8169 

3.9*21689 

7930 

3.8992732 

799° 

3-9025468 

8050 

3.9057959 

8110 

3.9090208 

8170 

3.9122220 

793* 

3-8993279 

799* 

3.9026011 

8051 

3.9058498 

8<  1 1 

3.9090744 

8171 

3.9*22752 

7932 

3.8993827 

7992 

3.9026554 

8052 

3.9059038 

8112 

3.9091279 

8172 

3.9123233 

7933 

3-8994374 

7993 

3.9027098 

•8053 

3.9059577 

8113 

3.9091815 

8173 

3.9123815 

7934 

3.89949*2 

7994 

3.90*764' 

8054 

3.9080116 

8114 

3.9092350 

8174 

3.9124346 

7935 

3-89P54$9 

7995 

3.9028185 

8055 

3.9060655 

8115 

3.9092835 

8*75 

3.9124878 

793$ 

3.8998018 

799$ 

3.9028728 

8056 

3.9°$  1194 

81 16 

3.9093420 

8176 

3.9125409 

7937 

3.899$  S$4 

7997 

3.902927' 

8057 

3.9061734 

8117 

3-9093955 

8*77 

3.5125940 

7938 

3.899?'** 

7998 

3.9029814 

8058 

3.9062273 

8118 

3.9094490 

8178 

3.5126471 

7939 

3.8997858 

7999 

3.9030357 

8059 

3.9-62811 

8119 

3-9095-25 

8179 

3.5127002 

7940 

3.8998205 

8oco 

3.9030900 

8^60 

3.906335° 

8120 

3.9095560 

8180 

3.9127533 

794 1 

3.8998752 

8001 

3.9031443 

8061 

3.9063889 

8121 

3.9096095 

8181 

3.9128064 

7942 

3-8999*99 

8002 

3.903 '98  5 

8062 

3.9°$4428 

8122 

3.9-96630 

8182 

3.91:8595 

7943 

3.899984$ 

8003 

3.9032428 

’8063 

3.9064966 

8123 

3.9097*64 

8*83 

3.9129125 

7944 

3.9000391 

8004 

3.9033071 

8064 

3.9065505 

8124 

3.9097699 

8184 

3.91=965$ 

7945 

3.9000939 

8005 

3.9033$!: 

8065 

3.9066044 

8125 

3.5098234 

8185 

3.9130187 

794$ 

3.9001486 

8006 

3.9034156 

8o56 

3.9:66582 

8126 

3.90987  68 

8186 

3.5130717 

7947 

3,9002032 

8007  ; 

3.9034898 

8067 

3.9067120 

8127 

3.9099302 

8187 

3.9131248 

7948 

3.9002578 

8008 

3.9035241 

8068 

3-9°$7$59 

8 128 

3.9099837 

8 1 83 

3.9131778 

7949 

3.9003115 

8009 

3.9035783 

8069 

3.9068197 

81:9 

3.9*00371 

8189 

3.9132305 

7950 ' 

3.9003871 

8cio 

3.9036325 

8070 

3.9.168735 

8130 

3.9100905 

8190 

3.9132839 

795*  i 

3.9004117 

8011 

3.9036867 

8071 

3.9069273 

8131 

3.9101440 

8191 

3.9133369 

7952; 

3.9004764 

8012 

3.9037409 

8  .7: 

3,906981 1 

813: 

3.9101574 

8192 

5.9133899 

7953! 

3.9005310 

8013 

3.5037951 

8073 

3.9070349 

8133 

3.9102508 

8*93 

3.9134429 

7954; 

3.9005856 

8014 

3.5038493 

8.74 

3.9c 7c 887 

8134 

3.9103042 

8*94 

3-9*34959 

7955! 

3.9006402 

8015 

3.5039035 

8^75 

3.9071425 

8135 

3-9*°3575 

8195 

3.9135489 

795$: 

3.9008948 

8016 

3-9-  ?95?7 

8076 

3.9  7*9$? 

8136 

3.9104109 

8196 

3.5136019 

'957' 

3-9t07493 

8017 

3.9040119 

8077 

3.507:501 

8137 

3.9104643 

8 '  y  7 

3.9*36549 

795t*  ’ 

3.9008039 

8018 

3.9c  40660 

8078 

3.5073038 

8138 

3,9105177 

8198 

3.9137079 

7v59  ‘ 

3.9008585 

8019 

3.904120: 

8075 

3.907357$ 

8139 

3.9105710 

8159 

3.9137609 

756v 

3.9009131 

1  8030 

3-904'744 

8.80 

3.9074114 

8140 

3.9*06244 

8200 

3.9138138 

8201 
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N. 

Log.  | 

N. 

Log. 

N. 

Log. 

N. 

Log. 

N. 

Log. 

8201 

>202 

lioj 

8W4 

8205 

3.9138663 

3.913919^ 

3.9*?97*7 

3.9140256 

3.9140786 

8:61 

8262 

8:63 

8264 

8265 

3.9170326 

3.9170852 

3.9171377 

3.9171903 

3.91724:8 

8321 

8322 

8323 

8324 

8325 

3.9*0*75  5 
3.9102*77 
3.9102799 
3.9203321 
3.9:03842 

83?* 

8383 

K4 

8385 

3.9232958 

3-923347$ 

3-9*33995 

3-9234513 
3-9*  3  5°3* 

844* 

8442 

844? 

2+h 

®+45 

3.9263939 

3.9264453 

3.9264968 

3.9265482 

3.9265996 

| 

}206 

8107 

8108 

8109 
8210 

3.9,4*3*5 

3  9141844 
3-9*42?73 
3.9142902 
3-9*4343* 

8166 

8267 

8268 

8269 

8270 

3.9»7*954 

3-«*73479 

3.9I74°°5 

3.9*7453° 

3.9*75°55 

8326 

8327 

8328 

8329 
833° 

39204364 

3.9*04886 

3.9205407 

3.9105929 

3.9306450 

838$ 

387 

$388 

5*2* 

$39° 

3-9*3554$ 

3.913$°$$ 

3-9*3$584 

3.9337102 

3.9237620, 

8446 

$447 

$44$ 

$449 

$459 

3.926651 1 
3.9267025 
$•*25753 9 
3.9268053 
3.92$  a  367 

3211 

3212 
9213 
3214 

8t  1 5 

3.91439$° 

3.9144489 

3.9145018 

J.9145547 

3,9146076 

8271 

8272 

8273 

8274 

8275 

3-9'7558o 

3.9*7$'05 

3.917663° 

3-9*77*55 

3.9177680 

8331 

8332 

8333 
S334 
833S 

3.9206971 

3.9207493 

3.9208014 

8-9208535 

3.92090*6 

$39.*. 

$39* 

$393 

$395 

$9138*37 

3-9338$5S 

3.933917* 

3-9339$9° 

3.9349307 

845* 

b4S* 

8453 

8454 

S4S  5 

3.9269081 

3.9269595 

3.9270109 

3.9270622 

3.9,2^1136 

821$ 

32)7 

8218 

8219 

3220 

3.9146604 

3-9*47*33 

3.9147661 

3.9148190 

3.9148718 

827  5 

8277 

8278 

8279 

8a8o 

3.9178205 

3.9178729 

3-9*79*54 

3-9*79779 

3.9*80303 

8336 
$337 
8338 
$33  9 
8340 

3-92’9577 
3.9210098 
3.9210619 
3.921 1 140 
3.9211660 

l W6 

llil 

$399 

$400 

3-934°7*4 
3-934**41 
3-934*759 
3.934237  6 
3.9342793 

8456 

8457 

8458 

8459 

8460 

3.927*650 

3.9272163 

3.9172677 

3.9273*50 

3-9*73794 

8221 

8222 

i22J 

8124 

8J25 

39149246 

5.9*49775 

3.9150303 

3.915083' 

■f-9'5'359 

8281 

8282 

8283 

8284 

8285 

3.9180828 

3.918135* 

3.9181877 

3.9182401 

3.9*82925 

834* 

$34* 

8343 

$344 

8343 

3.921218* 

3.9*12702 

3.9213221 

3.92I3743 

8-93*4*$j 

840* 

$4Q* 

$49$ 

w 

840, 

3.92433*0 

3.9343827 

3-9*44344 

3-9*44$$° 

3-9*45377 

8461 

8461 

8463 

8464 
84$5 

3492742  *7 
3-9274730 
3.92^243 
3-917575$ 
3.9276270 

tai$ 

8127 

8218 

8219 
lap 

3.9*5*837 

39*5*4*5 

3>9*52P4J 

3-9*5347* 

3.915399s 

8286 

8287 

8288 

8189 

8290 

3.9183449 

3.9183973 

3.9184497 

3.9185021 

3.9185545 

8346 

8347 

8348 
s349 
8350 

$•93*4784 

3*93*5104 

$.9*15824 

3.9216345 

3.9*16865 

8405 

8fo I 

8409 

8410 

3-9*45894 

3.9246410 

3.9246927 

3-9 ?47443 
3.9247960 

8466 

8467 

8468 

8469 

8470 

3.9275783 

3.927729$ 

3.9277808 

3.9178321 

3.9278834 

I? 

8212 

Im 

8134 

I2J5 

3.9154526 

8 9*5S°54 
3-91555?* 
3.9156109 
3.9156636 

8291 

8292 
P293 
3294 
8295 

3.9186069 

3.9186593 

3.91871*7 

3.9187640 

3.9188164 

835* 

8352 

s353 

8354 

8355 

3.9217385 

$.9?*7905 

3-9118415 

3.9218945 

349219454 

84** 

84** 

8413 

8414 

8415 

3.9?4847$ 

3.924899? 

3.9249509 

3.9250025 

3.9250541 

8471 

847* 

S473 

8474 

$475 

3.9279347 

3.9279859 

3.9280372 

3.9280884 

3.9281397 

8236 

8237 

8238 

8239 
I140 

3.9*57164 

3.9157691 

3.9158:18 

3-9*53745 

3.9159272 

8295 

8257 

8298 

8:99 

8300 

3.9183687 

3.918921 1 

3.9189734 

3-9*9'268 

3.9190781 

835$ 

8357 

8358 

8359 

8360 

$.9**;5»4 

3.9220504 

$.9221024 

3.9221543 

3.9222063 

841 6 

8417 

8418 

8419 

8420 

3.9251057 
3-925*573 
3.9252089 
i  3-9i52$)5 
3-9253*21 

hi 

»; 

3.9281909 

3.9282422 

3.9282934 

3.9283446 

3.9283958 

i 

i 

8141 

8242 

8143 

‘44 

I245 

3-9*59799 

3-9l$92>$ 

3.9160953 

3.9161380 

3.9161907 

8301 

8302 
s?o? 
8304 
8505 

3.9*91304 

3.9191827 

3.9192350 

3.9192873 

3.9193396 

8361 

8362 

8363 

8364 

8365 

3.9232582 
3.9233102  • 
3.92*3621 
3.923414° 
3.9234659 

8421 

842* 
84*3 . 

8414 

8415 

39253637 

3.9254152 

3.9254568 

3.9255*8$ 

3.9255699 

$48* 

848* 

M* 

8484 

8485 

3.9284471 

3-9*84933 

3.928*495 

3*9286006 

3.9286518 

H7 

824! 

8150 

W$*4?3 

3.9152960 

$.916348$ 

3,9164013 

3.9*64539 

8306 

8307 

8308 
8$°9 
8310 

3-9*93 9*9 
3.919-144* 

3.9*949$5 

3.9195487 

3.9195010 

8366 

8?$7 

8368 

8369 

8370 

3.9*25 179 

3  9225698 
3.9225217 

3.922673$ 

3.9237254 

$4*$ 

«4»7 

8428, 

8429 

8430 

3.9256214 

3.9156730 

$-9257245 

3.9257760 
3.9158276  | 

£486 

8487 

1 8488 
;  8489 
,  8490 

3.9287030 

3.9*87542 

3.9*88054 

3.9*88563 

3.9289077 

1 

8i<  t 

2*5} 

*54 

8255 

39155066 
3<9*$5592 
3.9166118 
3.9166645 
$.916717 1 

8gn 

8312 

83*8 

83*4 

8315 

3.9196533 

3.9197-55 

•  3-9'97578' 
3.9198100  i 
3.9108622 

8371 

8372 

8373 

8374 

8375 

3.922777$ 

3.922R292 
3.922881 1 
3.9229329 
3.9229848 

|  *43* 
s,43i 
#433 
8434 

•8435 

3.9168791 

?-9*593c6 

3.9*59821 

3.9  360*36 
3.9250851, 

8491 

1  8492 

•  849? 

8494 

8495 

3*9*89588 ; 
3,9290100! 
3.9290611 
3,9291122 
3,9291634 

«2$6 

2*5’ 

8258 

ft 

'  $.9i$7$9y 
'  3.01682423! 

‘  J  -9i  68749' 

'  3-9 *69275 
'  j.91698^01 

8316 

8317 
1  8:18 
;  s3*9 
1  8320 

3.9i99»45 

3.9199667 

3.9300189 

1  3.92007 1 1 

1  3.9201233 

!  8376 

8377 

8378 

8379 

1  8380 

3.9230367  : 
3.9230885 
3.9231403 
3.9*31912 
3.9232440 

8436 

*437 

8438 

8439 

8440 

3.9*61366 

3.9261880 

3.9261395 

349262910 

?.92$3424 

849$ 

8497 

8498 

8499 

8500 

3.9292145 . 
3.9292656 
3.9293*67 
3.9293678 

3.9194*89 

C  Hill  AS  IX. 
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8501  5.9294700 

8502  5.929521 1 
850}  3*9295722 

8504  3.9295232 
8505.  3.9295745 

850 5  3.9297254 

8507  3.9:97764 

8508  3.9298275 

8509  3.9293785 

8510  3.9299296 

8511  3.9299806 

8512  3.930031 6 

8513  3.9300826 

8514  3*93°*336 

8515  3.9301846 

8516  3.9302356 

8517  3.9302866 

8518  3.9303376 

8519  3.9303886 

8520  3.9304396 

8521  39304906 

8522  3.9305415 

8523  3.9305925 

8524  3.9306434 

8525  3*9306944 


8536  3*93*2544 

8537  3*93' 3°53 

*538  3-93*356* 

853 9  3.9314070 

8540  3.5314579 


8621  |  3*9355576 

8622  3.9356^0 

8623  3*9356584 

8624  3-9357087 

8625  3*935759* 

8625  349358094. 

8627  3-9358598 

8628  3*9359*0* 

8629  3-9359605 

853J  3.9360103 

8631  3.9}6o5ii 

8532  3.9361  *  14 

8633  3-9361617 

8634  3.9362120 

8635  3*9362623 

8636  3.9363126 

8637  3.9363629 

8638  3.9364*32 
r  8539  3*9364635 

8640  3.9365*37 

8641  3*9365640 

8642  3*936614? 

8643  3*9366545 

8644  3.9367147 

8645  3-9367650 


874'  3-94*  5^  *  * 

8742  3.9416108 

8743  3-94*6605 

8744  3-94*7ioi 

8745  3-94*7S98 

8746  3.94*8095 

8747  3-94*859* 

8748  3-94*9o88 

8749  3-94»9584 

875°  3.9420080 

875*  3-9420577 
8751  3.942*073 
8753  3*94**569 

°754  3*9422065 
875  5  3-942I56* 

8756  3*9423057 

8757  3*9423553 

8758  3*9424049 
“7  59  3  9424545 

8760  5.9425041 

8761  3.94255?7 

8761  3.9426032 

8763  3.9426528 

8764  3.9427024 

8765  3.94275*9 


8766  3.9428015 

8767  3.94285*0 

0700  3.9419005 

8769  3.9429501 

877°  3*9429996 


8?7*  3.943049* 

8772  3.9430986 

8773  3.943*48* 

8774  3-943*976 

8775  3-943247* 


“70*  3-9135440 

8781  3.9435934 

8783  3.9436429 

8784  3-9436923 
3-94374*8 

8786  3.94379*2 

8787  3.9438406 

8788  3.9438900 
8789'  3*9439395 
8790  3.9439889 


8791 

3.9440383 

'8792 

3.9440871 

8793 

3*944*377' 

8794 

3.9441865 

8795 

3.9442356 

8796  3.9442852 

8797  3.9443346 

8798  3  9443839 

8799  5*9444338 

8800  3.9444827 


Ten  Chiliads  of  Logarithms. 


j  83oi  3-944532° 
j  83o2  ?-94458  *  4 
l  8803  3*9446307 

8804  3-94468oo 

8805  3*9447294 

8806  3-9447787 

8807  3-944828° 

I808  3-9448773 

:  J3o9  3*9449206 

8310  3-9449759 

8311  3-9450252  I 
Nia  3-9450745 
33i}  3-945*238 
8814  3-945*73° 

88,5  *,945“2* 

S816  3*94527*6 
8817  ?-945?2o8 
83i8  3-9453701 
8819  3-9454*93 
88ao  ?.9454686 

Mai  J  9455178 
tin  3.9455670 
8823  3.9456163 
18*4  3-9456655 
33*5  3-9457*47 


33*5  3-9457639 
33*7  3.9458*3  1 

3328  3*9458623 

3329  3-9455*15 

8830  3.9455607 

fijl  I.9460099 
33)2  J94605?  * 
I833  3.946108  s 
3*34  3*9401574 
8335  3*9462065 

I3?6  3*946*557 

38)7  3-9463048 

33)8  3-9463540 

88)9  3-946403* 

M40  ?.5464<*3 

j  *841  3.9465014 

j  8842  3.9465905 

I  8843  3.9465996 

j  8844  3.9466487 

I  8845  3.9466978 

3845  3*9467469 
8347  3.9467960 

848  3-546045* 

8849  3.9468942 
”5°  3-^46943? 

8851  •  5.9469923 

1  J*?47°4»4 

I  8*51  3.9470905 

'  ”54  3-947*395 

I  8*55  3-947*886 

j  8856  3.9472376 

|  ”57  3-9472866 

”58  3.9473357 
•‘59  39473847 


8166  3.9477277 

8867  3.9477767 

8868  3.9478257 

8869  3.947874  6 

8870  3.9479236 

8871  3.9479726 

8872  3.9480215 

8873  3*948°7°5 

8874  9-948I194 

887$  3.9481684 

8876  3.9482173 

8877  3.9482662 

8878  3.9483151 

8879  3-948364° 

8880  3.9484130 

8881  3.9484619 

8882  3.9485108 

8883  3.9485597 

8884  3.9486045 

8885  3.9486574 


8886  3.9487063 

8887  3.9487552 

8388  3.9488045 

8889  3.9488529 

8890  3.9489018 


8891  3.948950  6 

8892  3.9489594 

8893  3.9490483 

8894  3.949597* 

8895  3-949*459 

8 896  3.9491948 

8897  3.5492436 

8898  3.9492924 

8899  3.9493412 

8900  3.9493900 


3.9496817 

3-94973*4 

3.5497802 

3.9498289 

3-9493777 


8921  3.9504135 

8922  3.9504621 

8923  3-9505*°9 

8924  3-9505596 

8925  3.9505082 

8926  3.9506569 

8927  3.9507055 

8928  3-9507542 

8929  3.9508028 

8930  3-95085*4 

8931  3.9509001 

8932  3-9509487 

8933  3*95°9973 

8934  3.9510459 

8935  3*95*0945 

8936  3-95**432 

8937  3*95*  *9*7 

8938  3*95*2403 

8939  3*95*2889 

8940  3*95*3375 

8941  3*95*386i 

8942  3.9514347 

8943  3*9I148J2 

8944  3*95153*8 

8945  3-95*58°3 


8956  3.9521*41 

8957  3.952*626 

8958  3.9522110 

8959  3*9522595 

8960  3.9523080 


3.9525987 

3.9526472 

3.9526956 

3.9527440 

3*9527924 


8981  3-9533247 

898!  3-9S33733 

8983  3-95342*4 

8984  3*9534697 

8985  3*9535*81 

89S6  3.9535664 

8987  3-9536*47 

8988  3.9536631 

8989  3-9537**4 

8990  3-9537597 

8991  39538080 

8992  3-9538563 

8993  3-9539046 

8994  3*9539529 

8995  3.954001* 

8996  3*9540494 

8997  3*954o977 

8998  3.9541460 

8999  3.954*942 

9000  3.9542425 


9006  3.954531 9 

9007  3.9545802 

9008  3.9546284 

9009  3,9546766 

9010  3.9547248 


9011  3*9547730 

9012  3.9548212  ! 

9°»3  3-9548694 
9014  3-9549175 

9o*5  3-9549657 

9016  3.9550139 

9017  3.9550621 

9018  3.9551102 

9019  3*955*584 

9020  3.9552065 

9021  3.9552547 

9022  3.9553028 

9023  3.95S3509 
9°*4  3*955399* 
90x5  3.9554472 

9026  3.'9554953 
?°27  3*9555434 

9028  3.955591$ 

9029  3.95563  96 

9030  3.9556877 


3.9564566 
3.9565046 
3.9565526 
3.9566006 
1  3*9566486 


3.9569364 

3.9569844 

3.9570323 

3.9570802 

3.9571282 

3.9571761 

3.9572240 

3*9572720 

3*9573*99 

3*9373678 


3*9574*57 

39574636 

3*9575**5 

3*9575594 

3.9576073 


y.95  59762 

3-9560243 

3.95607x3 
3.9561204 
3.9  56 16  84 


9081  3.9581337 

9081  3.9581815 

9083  3.9581293 

9084  g.9582771 

9085  3.9583249 

9086  3.9583727 

9087  3.958420$ 

9088  3.9584683 
9°^9  3.9585161 

9090  3*9585639 

9091  3.9586116 
909a  3.9586594 

9093  3.9587072 

9094  3.9587549 

9095  3.95880x7 

9096  3.9588504 
9°97  3.9588982 

9098  3.9589459 

9099  3.9589937 

9100  |  3.9590414 


CHILI  AS  X. 


Ten  Chiliads  of  L  o  g  a  r  i  t  i  i  m  s. 


9101  3.959=891 

9102  <.9591353 

9103  3.959»345 

9104  3.95923:2 

9105  3.9592799 

5*o5  3.95932=6 

9107  3.9593753 

9108  3.959423° 

9  *°9  3*95947c7 
9110  3.9595*34 

9ii*  3.9595550 

9112  3*9  59^ 1 37 

9113  3.9595514 
9**4  3*9597°9° 
9**5  3*95975^7 

9115  3*9598°43 
9**7  3-95985*9 
9*18  3-9598996 
9**9  3*9599472 
9*20  3*9599948 

9121  39600424 

9122  3.9500901 

9123  3.9601377 

9124  3.9601853 

9125  3.9602329 

9126  3.9602805 
9*27  3.9603280 

9128  3.9503756 

9129  3.9604232 

9130  3.96047=8 

9*3*  3.9505183 

9*32  3960565  9 

9133  3.9606134 

9134  3.9506610 
9*35  3*5607085 

5136  3.9607561 

<137  3.9508036 

9138  3.96:8511 

9139  3.9608987 

9140  3.9605462 

9141  3.9609937 

9142  3.9610412 
9*43  3.9610887 
9144  3-96*1362 
9*45  3.961 1837 

9146  3.9612312 
9' 47  3*96*2787 

0148  3.9613261 
9*49  3*96*3736 
9*50  3.9614211 

9*5*  3-9614*85 

9*52  3.9615160 

9*53  3*96*5635 

9154  3.9616109 

9155  3.9616583 

9*56  3.9617058 

9*57  3.9617532 

9158  3.9618006 

9159  3.5618.180 

9160  3.9618555 


9161  3.96194:9 

9162  3.9619903 

9163  <.9610377 

9164  3.96:08s! 

9165  3*9621325 

9156  3*9621798 

9167  3.9622272 

9168  3*5622746 

9169  3.96132:0 

9170  3*9613653 

917*  3*9624167 

9172  3-9624640 

9173  3*9625114 

9174  3*962ss87 

9175  3-9625o6i 

9176  3.5625534 

9*77  3*9627007 

9178  39627480 

9179  3*9627954 

9180  3*9628427 

9181  3-9623900 

9182  3*9629373 

9183  3.9629846 

9184  3*9630319 

9185  3*9630792 

9*86  3*963*264 
9*87  3.963*737 

9188  3.9632210 

9189  3*9632582 

9190  3-96331.55 

9*9*  3-9533628 
9*92  3*9634*00 
9*93  3*9634573 
9194  3*9635°45 
9*95  3*96355*7 

9*96  3*963599o 

9*97  3*9636462 
9198  3*963693*3 

9*99  3*5637406 

5200  3.9^3 "8  78 

9101  3.9638350 

9202  3.963882a 

9203  3*9639204 

9204  3.9635766 

9205  3.964'  238 

9206  3.964.7 1' 

9207  3.9641181 

9208  3.5641653 

9209  3.9642125 

9210  3.96425  56 

9211  3.9643068 

9tl2  3.9643539 

5213  3.9644011 

9:14  3.5644482 

9215  3.9644953 

9216  3.5645425 

9217  3.9543896 

9218  3.5646367 

5219  3,5646838 

52:0  3.5647309  | 


9221  3.9647780 

9222  3.9648251 

9223  3.9648722 

9224  3*9649*93 

9225  3*9649564 

9226  3*965  J*34 

9227  3.9650505 

9228  3.9551075 

9229  3.9651546 
923  j  3. 905:. 17 

9231  3*965:487 

9232  3*9652958 

9233  3*9653428 

9234  3*9653399 

9235  3*9654369 

9236  3*9654*39 

9237  3*96553^9 

9238  3*9655779 

9239  3*9656250 

9240  3.9655720 

9241  3*9657*9^ 

9242  3.9657660 

9243  3.9658129 

9244  3*9658599 

9245  3.9659069 

9246  3*9659539 

9247  3*966^oo8 

9248  3*9660478 

9249  3*9660948 

9250  3*9661417 

9251  3.9661887 

9252  3.9662356 

9253  3.9552825 

9254  3*9663295 

9:55  3*9663764 

9256  3*9664233 

9257  3.96^*4704 

9258  3.9665172 

9259  4.96.^64 1 

9260  3.9666110 

yl5|  3.9655579 
9252  3.9667=48 

9263  3.9557517 

9:64  3.9067985 

9265  3.9668454 


9281  3-967594* 

9282  3.9576416 
9:83  3*^676883 

9284  3*967735* 

9285  3.9677819 

9285  3.9678287 

9287  3-9678754 

-,238  3*967922: 

-0289  3-967969^ 

9290  3.9680157 

9291  39680625 

9292  3.968109a 

9293  3*9681559 

9194  3.9682027 

9295  3*9682494 

9295  3.9682951 

9297  3*9683428 

9298  3*9683895 

9299  3.9684362 

9300  3.9684829 

9301  3.9685296 

9302  3*9685763 

9303  3.9686230 

9304  3*9686697 

9305  39687*64 

9306  3*9687630 

9307  3*9688097 

9308  3*9688554 

9309  3*9689030 

9310  39689497 


9311 

3.96899*3 

9312 

3.9590430 

931? 

3.9*9089* 

53*4 

3*9691361 

53*5 

3.96918x8 

931* 

3.9692295 

93*7 

3.5652761 

98*8 

3.9693227 

93*9 

3.9653653 

9320 

3.9694159 

9321 

3.9694625 

9<22 

3-9695°9i 

9323 

3-9655557 

3.5696023 

98*5 

3.9596488 

9326 

3.9696954 

9827 

3.9697420 

9828 

3.9697885 

9329 

3.9698351 

9330 

3.9698816 

■  <31 

3.9699282 

58S* 

3.9699-47 

9833 

3.9700213 

9884 

3.9700678 

9885 

3*57  J*  *45 

5886 

3.57016&8 

588= 

<.970:073 

9338 

3*97°2<35 

937*  3.9717859 

9372  3.9718323 

9373  3.97*8786 

9374  3*97*9249 

9375  3*97*97*3 

9376  3.9=20176 

9377  3.9-20639 

9378  3.9721102 

937 9  3.9-21565 

9380  3.9 722023 

9381  <.9722491 
9381  3*9722954 
93*3  3*97234*7 
9384  3.9723880 
938y  3*572-1312 

9386  3*5724805 

9387  3*5725268 

9388  j  3.972573* 
5389  i  3*9726193 
939°  |  3*^726656 

539*  3-9727**8 

5352  3*972758* 
9<93  I  <.9728043 
5394  t  3*57285  5 

9395  :  3*97i8968 

9396  3-9719-130 

5397  3-5729892 
9398  3  973°354 
9359  3*973o8'6 
9400  3.5731278 


Ten  Chiliads  of  Logarithms. 


0401  3*573*740 

0402  3*973j2/ 

9403  3*5732664 

9404  3*5733126 

9405  3*9-33688 

9406  3-9734°5° 

9407  3*57345** 

9408  3-9734973 

54^9  ^'*6435 

9410  3-5765 896 

9411  3*5736358 

9412  <.9736819 

9413  3*9737280 

9414  3.5737742 

9415  3*973*i03 

9416  3.97  <8664 

94*7  3-9  7  3  9  *  26 

9418  3*5739587 

9419  3*574  >°48 

9420  3.9740509 

942*  3-974°97° 
9422  3.974*43' 
94*3  3*574i892 
9424  3*5742353 
942$  3*97428*3 

9426  3.9743274 
94*7  3*97  4  3  7  3  5 
9418  3.9744*96 
94*9  3*9744656 
943°  3*974  5*  *7 


943  *  3*974  657'* 

9432  3.9746038 

9433  3*9746498 

9434  3*97  4  6  9  59 

9435  3*97  4  74  *9 

9436  3.974=879 

9437  3*9  7  4  8  3  3  9 

9438  3.9748800 

9439  3*974926o 

944°  3*9749720 

9441  3.97*0180 

9442  3.5750640 

9443  3*975**0° 

5444  3-975*  <6  = 

5445  3.9-62020 

9446  3.5752479 

9447  3*9752539 

'5448  3*57533‘9 

9449  3*9-638s8 

9450  3.5754318 

945*  3-97  54778 

9452  3*9755237  ! 

9453  3*9755656  I 

9454  3*5756156; 

5455  3-57666i5 

5456  3.5757075 

5457  3*9757534 

9458  3*5757953 

9439  3*9758452 

9460  3.9758511 


V  4°  *  3*9759370  9 

946  2  3.9759-19  = 

9463  3..;.75, 2.38 

94<’4  <.9760747  6 

9465  3.9761206  I 

9466  3.97616-*  ) 

9467  <.,7(5:124 

5468  ?.  976258  2  ! 

9469  3*9  "6<M* 

9470  <.5-53500  : 

9471  39:63958 

9472  3.9-64417 

9473  3.^=64875 

9474  3*97*5334 

9475  3*9:65792 

9476  3.57166250 

9477  3.9-6*709 

9478  3.97*7167 

9479  3*576762  5 

9480  3.57*8083 

9481  3-976854* 

9482  3.9768999 

9483  3.9769457 

9484  3*97699*5 

9485  3.9770373 

9486  3.9770831 

9487  3*977»289 

9488  3*977*747 

9489  3*97722  4 

9490  3.97726*: 

949*  3*9773*20 

9492  3-9773577 

9493  3*9774°35 

9494  3*9’”449  2 

9495  3*577495° 

9496  3*9’?754(  7 

9497  3-0775864 

I  9458  3.9776322 

9499  |  3.9776=79 

5500  |  3*977723* 

9601  j  3*5-77653 
9*oa  |  3.97=8 1  so 

9503  '  3.9778607 

9504  !  3-5779  64 
psc5  i  3.977952' 

5  506  |  3-9779973 
9v  7  3*9*8  435 

9508  3.5780892 

55  >9  3*578l3  |8 

9510  3.97818-  * 

9s"  3-5782261 

i  9512  3.9762  =  18 

l  95*3  3-9733I75 

9514  3-5-7 =6  3  * 

j  95*5  3*5784oS8 

[  55*6  3.9784544 

|.  95*7  3-97^  500  * 

;  9518  3.5785457 

t  95*9  3*97855*  3 

1  9520  3.9786369 


3*9795939 

3-9796394 

3.9796849 

3*97973°4 

3*9797759 

3.9798214 

3.9758669 

3-9795114 

3*5759579 

3.98:0034 


,  3*98027*1 
3.98. 3216 
3.98:3670 

3.9804125 

3.9804579 


9561  3.98°5233 

9562  3.9805487 

9563!  3*9805941 

9564  '  3.9806356 

9565  |  3*5806850 

9566  3.9807304 

9567  3  9807758 

0568  3.98(8212 

9^69  3.9808665 

9s7o  3.9809119 

957*  3.98095-3 

9572  3.9810027 

957  3  3.98*048  = 

9574  I  3-1*8 1-534 

9s75  )  <.:  8 1 1  <88 

9*. 76  j  3  5811841 

9577  '  3*98'2295 

9578  I  3.9812748 

9579  3-98'3202 
I  9580  |  3.581365s 


9581  3. 98141. 8 

9581  3.9814*6: 
9583  3.5815015 
9534  3*9^ ' 5468 

9585  3.9815921 

9586  3.981*374 

9587  3.98168:7 

ys83  3.5817280 
5589  39817733 

9590  3.9818186 

9591  3981853.) 

9,92  3.9819092 

5593  3-98I5544 

9594  3.9819997 

9595  3.9820450 

9596  3.5820902 

9597  3.9821355 

9598  3.9821807 

9599  3.98222*0 

9600  3.9822712 

9*01  3.98231*5 

9*02  3.9823617 

9503  3.98240*9 

9*04  3.9824521 
9605  39824974 

,960*  3.9825426 
9607  3.9825878 

9*08  3.9826330 

9609  3.9826732 

9610  3.9827234 

9*11  3*9827686 

9612  3.9823138 

9613  3.9828589 

9614  3.982904* 

9615  3-9829493 

961*  3.5829944 

9617  3*>83'°396 

9618  39830848 

9619  3.9831299 

9520  3*583*75* 

5621  3.9831:01 

9622  '3.9332653 

9623  3-9833*°5 

9614  3*5833556 

9615  3*5834c°7 

9626  3.9834458 

9627  3.93349*° 

9*28  3.9835361 

9629  398358*2 

9630  3.983*263 

5631  3.983*714 

9631  3.9837 1*5 

9633  3*5837616 

9634  3.58380** 

9*35  3*5838517 

5*3*  3.58389*8 

9637  3.98394*8 

9638  3*58398 69 

9639  3.9840320 

|  9640  3.98407-0 


9*61  3.985=221 

96*1  3.9850*70 

9663  3.9851120 

9664  3.98515  69 

96*5  3.9652018 

9**4  3.98524*8 

9667  3.9852917 

9668  3. 98*2366 

96*9  3.985381* 

9670  3.9854265 

9671  3.5854714 

9672  3.98551*3 


9674 

9675 

3.5856061 

3.9856510 

9676 

3.9356958 

9677 

3-5857407 

9$78 

3.58578*6 

9679 

3.9858305 

9680 

3.98587*3 

9681 

3.58591  : 

9681 

3,58*9651 

9683 

3.5860090 

9684 

3.0860*48 

?68f 

3.986(996 

9686 

3.5861445 

9687 

3.9861893 

9688  :  3.(862341 

9689  3.986:789 
9=90  ,  3.9863233 

9691  ;  3.0863086 
969a  ;  3.5.3*4134 
9*93  j  3.93*4*82 
96  54  1  8*5865030 
9095  ■  3.98*5478 

969*  3.986592* 
9-97  ;  3.98**374 

9698  J  3  986*822 

9699  13.98*7269 
57°o  I  3.9867717 
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970*  3.58681$$ 

9702  3.9868613 

9703  3.9869060 

9704  3.9869508 

970$  3.98699$$ 

5706  3.9870403 

9707  3.9870850 

9708  3.9871298 

9709  3.9871745 

9710  3-9872192 

9711  3-9872639 

9712  3.9873087 

9713  3-9873S34 

9714  3*9873981 

9715  3*9874428 

9716  3*987487$ 

9717  3-9875322 

9718  3.9875769 

9719  3.9876216 

9720  3.9876663 

9721  3.9877109 

9722  3.9877556 

9723  3.9878003 

9724  3*9878449 

9725  3.9878896 

9726  3-9879343 

9727  3*9879789 

9728  3,9880236 

9729  3.9880682 

9730  3.9881128 

973*  3*9881575 

9732  3.9882021 

9733  3-9882467 

9734  3*9882913 

9735  3*9883359 

9736  3.9883806 

9737  3*9884252 

9738  3.9884698 

9739  3-9885I44 

9740  3*98855«9 

974*  3*9886035 

9742  3.988648 1 

9743  3.9886927 

9744  3*4887373 
9744  3*9887818 

9746  3*9888264 

9747  3*9888710 

9748  3.9889155 
5749  3.9889600 

9750  3.9850046 

9751  3-9890491 

9752  3*9890937 

9753  3-989I382 

9754  3*989«827 

9755  3-9892273 

9756  3*98927i8 

9757  3*9893163 

9758  j.9893608 

9759  3*98940  53 

9760  3.9894498 


9761  3*9894943 

9762  3.5895388 

9763  3*9895833 

9764  3.9856278 

9765  3.5856722 

9766  3.9897167 

9767  3.9897612 

9768  3.9898055 

9769  3.9898901 

9770  3.5898946 

9771  3.989939° 

9772  M99834 

9773  3-9900276 

9774  3-990'-723 

9775  3-9901168 

9776  3.5901612 

9777  3.9902056 

9778  3.9902500 

9779  3*9902944  . 

9780  3.9903388 

9781  3*9903832 

978a  3.9904276 
9783  3-9904720 

97*4  3*9905i64 
978$  3.9905608 

9786  3.9906051 

9787  3*9906496 

9788  3.9906940 

9789  3*9907383 

9790  3*9907827 

9791  3.9908270 
979a  3.9908714 

9793  3*9909157 

9794  3*99096oi 

9795  3»99io044 

9796  3*9910488 

9797  3.5910931 

9798  3*9911374 

9799  3-99il8i7 

9800  3.9912261 

9801  3.9912704 
980a  3.99 13147 

9803  3.991359° 

9804  3.9914033 

9805  3.9914476 

9806  3.9914919 

9807  3.5915362 

9808  3.5915804 

9809  3.9916147 

9810  3.9916690 

5811  3.5917133 

9812  3*9917575 

9813  3.9918018 

9814  3.5918460 

9815  3.9918903 

9816  3-99*9345 

9817  3.9915788 

9818  3.9920230 
5819  3.9920673 
9820  3.9921115 


9821  3*9921557 

9822  3.9921000 

9823  3-9922441 

9824  3-9922883 

9825  3*9923325 

9826  3*9923767 

9827  3.9924209 

9828  3.9924651 

9829  3*9525093 

9830  3.9925535 

9831  3.9925977 
5832  3-9926419 

9833  3.9926860 

9834  3-9927302 

9835  3.5927744 

9336  3.9928185 

9837  3*9928627 

9838  3.9929068 

9839  3.9929510 

9840  3*99  29951 

9841  3-9930392 
5842  3*9930834 

9843  3*9931275 

9844  3*993i7i6 

9845  3*9932157 

9846  3*993a598 

9847  3.9933039 

9848  3*993348o 

9849  3*9933921 

9850  3*9934362 

9851  3-9934803 

9852  3*9935244 

9853  3*993568$ 

9854  3*993612$ 

9855  3*9936566 

9856  3*9937007 

9857  3*9937447 

9858  3*9937888 

9859  3*993832 9 

9860  3.9938769 

9861  3.5939209 

9862  3.9939650 

9863  3.9940090 

9864  3.9940531 

9865  3.9940971 

9866  3.9941411 

9867  3  994185* 

9868  3.5942291 

9869  3-9942731 

5870  3*9943'7i 

9871  3.5943611 

9872  3*994405i 

9873  3*994449* 

9874  3*994493* 

9875  3*9945371 

9876  3.5945811 

9877  3.9946250 

5878  3.9946690 

9879  3-9947130 

9880  3.9947569 


9881  3.994^009 

9881  3.9948448 

9883  3.9948888 

9884  3.9549327 

9885  3*9949767 

9886  3.9950206 

9887  3*9950645 
5888  3-9951084 

9889  3-9951524 

9890  3-9951963 

9891  39952402 

9892  3.9952841 

9893  3.9953280 

9894  3*9953719 

9895  3-9954158 

5896  3*9954597 
9897  3*9955036 
5898  3-9955474 
9899  3*9955913 
5900  3*9956352 

0501  3-9956791 

9902  3*9957229 

9903  3*9957668 

9904  3*9958106 
99°5  3  9958545 

5906  3*P9S8583 

9907  3*9959421 

9908  3*995986i 

9909  3.9960298 

9910  3-9960736 

9911  3.9961175 

9912  3.9961613 

9913  3-9962051 

9914  3.9961489 

9915  3.9962927 

9916  3-9963365 

9917  3.C963803 

9918  3-9964241 

9919  3.9964679 

9920  3-9965117 

9921  3-9965554 

9922  3-9965992 

9923  3-9966430 
9914  3*9966867 
99x5  3*9967305 

9926  3*9967743 

9927  3.9968180 

9928  3.9968618 

9929  3-996905$ 

9930  3*9969492 

9931  3-9969930 
9931  3-9970367 

9933  3*997o8c4 

9934  3*9971241 

9935  3-997I679 

5936  3*9972ii6 

9937  3-9972553 

9538  3.9572950 
9939  3*9973427 
5940  3.9973864 


9541  3-99743°i 

9942  3-5974437 

9943  3*9975174 

9944  3*99756n 

9945  3*9976048 

9946  3-9976484 

9947  3-997692I 

9948  3*9977358 

9949  3-9977794 

99$°  3*997323! 

9951  3-9978667 

995i  3-9979104 

9953  3*9979540 

9954  3-9979976 

595$  3*99804 1  ? 

9956  3*9980849 

9957  3*9981285 

9958  3.9981721 

9959  3-998ii57 

9960  3.9982593 

9961  3.9983029 

9962  3.9983465 

9963  3.9983901 

9964  3-9984337 

9965  3.9984773 

9966  3.9985209 

9967  3-9985644 

9968  3.9986080 

9969  3.9986516 

9970  39986951 

9971  3*9987387 

9972  3.9987823 

9973  3-9988158 

9974  3.9988694 
9575  3*9989129 

9976  3.9989564 

9977  3.999cooo 

9978  3-9990435 

9979  3.9990870 
9580  3.9991305 

9981  3-9991740 
9981  3.9992176 

9983  3.9992611 

9984  3-999 3046 
998f  3*999348i 

9^,86  3.9993916 

9987  3.9994350 

9988  3.9994785 

9989  3*9995220 

9950  3*‘995655 

9991  3*9996o89 

9992  3.5996524 

9993  3*9996959 

9994  3*9997393 
999  5  3*9997828 

9996  3.9998262 

9997  3-9998697 

9998  39999131 

9999  3-9999566 
l coco  4.0000000 

- —  Qf 


1  64437  ' 

2  '-7447  3 

3  6  •)  208  2 

4  704576 

5  714257 

6  ]  722185 

7  |  728879 

8  I  734679 

9  i  739794 
10  74437  J 


16  764782 

17  7674'4 

18  769897 

19  772245 

20  774473 

21  776592 

22  778612 

23  780542 

24  781391 

25  784164 

26  785876 

27  787586 

a8  78985 

29  7906c 9 
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H  H  H 

Motion.  3  Motion.  %  Morion.  ^ 

i  H  a  H  3  H 


82949$ 
82^103 
8307c!  2? 

831293 

83187-1  31 


36  89;.  5: 
892. 22 
892.37- 

37  8925.4 

892697 

38  , 89280  ■ 


893646 
893-8$ 
4 1  851924 

894. 53 
41  894:01 


%  31  7935°6 

g  32 1  794335 

8  33  796221 
w  34  797517 

35  758776 

36  8ocoo:> 

37  801190 

38  802344 

39  803470 

40  80457a 


84  274 

840748 
841218  37 

841682 
842.42  33 

842$,?  | 

®43  ’4"  | 
843492  j  59 

843933  | 

844371  1  40 


46  8.064$ 

47  81.579 

48  812494  9 

49  813389 

50  814267  2, 

51  815127 

$2  8 1 $570 

53  816-97 

54  8176-9 

55  8184.6  2 

56  819188 

57  819957 

58  8:0712  * 

59  82145$ 

60  8:218$  2 


850^  1  $ 
851.88 
851558  4/ 

851924 

852288  48 


”  880102 

880353 
8  880542 


88924-  857645 

8893?5!  <2  8^772 

889548  i  53  iQr3-y  1 

8897c 1  85802$ 

83 y 8 54  $4  !  898151  18 

850--06  |  j  858277 

85--158,  898403 

89-3^;  55  I  898528  *§ 

'  8CO4S9  ;  |  808652 

89-60$  .  56  |  898776  20 

35-758  :  898 900 

89  5;3  85:024 

891156  5/  899147  21 

8512^4  8c. 2-, 

851352  58  859362  22 

851459  85:51$ 

rf*i-'-i4  ,0  8.9636 

861791  855753 

851,9-  KcuS’M 

8,2082  II  I 


Mi\iii:e=  of  Time 
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logijttcdl  Logarithms. 


H  14 


]  Motion.  I  3 

(“■Tl  H- 


v  ^30103  48  9 

1  9?o»*3  9 

2  930223  9 

2  93-283  49  ? 

4  93  343  9 

$  930403  50  9 

~~6  |  93-463  5 

7  93'523  ,,  5 

8  93  >583  5  $ 

9  93-642  5 

10  93° / 00  <2  5 

It  93076i 

12  930821  , 

1 3  930830  ” 

14  93°939 

15  930998  54 

id  93*°57 

17  93* 1 *6  ,, 

18  9 3**75 

19  93,i34  x  ' 

jo  93'292  56 

21  93t35> 

22  93,4,°  <7 

43  931468 

24  93*527 

25  93*585  j8^ 

2 6  93*643 
*7  93*702 

g  28  931760 

•3  29  931818 

I  30  93*876  V 

*  3*  93*93* 

g  3l  93*99*  , 

8  33  932049 

w  34  632107 

35  932*64  2 

36  932222 

37  932279  j 

38  932337 

39  932394 

40  93245*  4 

41  932508 

42  93 2*65 

43  93262a 

44  932679 

45  932736  6 

46  932792 

47  932849  7 

48  9J29-6 

49  932962 

40  9330*9  8 

5*  933c79 

52  933*3*  9 

53  933*88 

54  933244 

55  9333°°  10 

56  933356 

57  9334*2  |, 

58  933468 

59  935523 

60  >933579  12 


937*-'7 

,  >37158 

s  9372-9 
937260 

16  9373** 


36  939794 
939842 
939398 

37  ,  939958 

939986 

38  94Jo34 


94032*  5 

..  940369  -  5 

4  9404*7  5  5 

94J464  5 

42  9405*2  6 

940559 

«»  JJS?4  7 

94c  7  -  * 

44  940748  8 

940796 

A<  940843  9 

45  940890  y 
940937 

46  940984  *0 

94103* 

47  y4*o78  j | 

47  941124 
94**7* 

48  941118  12 

94»265 

4?  l\\\\ 8  13 

94*404 

50  94*45*  *4 

94*497 

5,  94*544  ,5 

5  941590 

941636 

$2  941682  10 

94*729 

*a  94*775  l7 

5?  941821  17 

94*867 

54  94*9*3  18 

94*959 

:  5$  942005  I 

942010 
1  942096 

,  56  942*42  20 

1  942188 

•  57  H2233  21 

;  542279 

z  58  942370  2^_ 

5424*5 

?  59  94246'  23 

7  942506 

5  942550 

4  VI  942557  24 


24  945250 
945272 

9453*5 

25  945357 
945399 

26  945442 

945484 

945527 
7  945669 

9456*1 

28  945653 

945695 
2*  945-37 

29  945780 
545822 

3'0  945864 

945906 
a.  945947 
2  945939 

i  94603* 

32  946673 

9461*5 
22  946*56 

946198 
946240 

3L 

946323 
2-  946364 

55  946406 

946447 

36  946488 

946530 
27  94657* 

37  946612 

946654 

38  946695 

946737 
,0  946777 

6y  946818 
946859 
40  946899 


547*45 

-  947*86 

***  947x17 

947267 

44  947307 

947349 

45  547389 
947430 

,  947470 

46  94*6* * 

|  54755* 

47  94759* 

4  947631 

947672 
I  48  5477*2 


Mi  antes  o£  Time* 
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Logiflical  Logarithms. 

H  I  I  rf  3 

Motion.  3  J  Motion,  j  3  Motion.  % 

19  HI  20  I  H  2  1  H 


I  (  HI. 

Motion.  I  3 


6  '  H7953 
-  i  ‘;47993 

8  ;  948°33  5 

9  ,  H8:72 

10  I  948112  i5 

11  >48|5‘ 

12  948«92 

13  948^2  17 

14  948272 

I  5  P  I8?  1 1  18 

1 5  94835! 

17  948J9 J  l0 

18  948440  * 

19  9484^9 

20  9485-9  20 

21  948548 

22  948583 

2g  948627 

24  948667 

25  948706  22 

26  948745 

27  948784  12 

§  28  948824  5 

■g  29  948863 

2  30  948902  24 

4  3*  94894» 

g  31  948930 

$  33  949019  5 

34  649058 

35  949^97  *6 

36  949 *3* 

37  949175  „ 

38  9492t4 

39  949253 

40  9:929/  28 

41  94933° 

42  9493^9  20 

43  949408  y 

44  945446 

45  549485  i  3° 

46  949523 

47  949562 

48  949601  5 

49  949639 

50  94^677  32 

51  949716 

52  949754  2, 

53  949793 

54  645831 

55  949869  34 

56  9499' 7 

57  94994''  ,, 

58  949984  *5 

59  i  9S-°22 


95'594 
95'63i 
551668  53 

951705 

951741  54 

951773 

951815  <<; 

951851  55 

951888 
951524  56 


954407 

24 

956427 

.5441 1 

956.45, 

954476 

95649  ^ 

55451  > 

25 

956526 

554544 

055558 

954579 

26 

956591 

954J13 

956624 

944647 

27 

956657 

554682 

95668.; 

955757 

17  955*<*  4* 

555864 

555897 

18  955531  42 


952143 
952179 
952215 
952252 
952288  VIM 
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Logiftical  Logarithms. 


3 

H 

Motion. 

Of  Motion 

Motion. 

ji_ 

Motion. 

3 

Minutes. 

30 

H 

8* 

IT 

82 

Seconds. 

1800 

XII 

1860 

XII 

1920 

o 

9698*7 

971321 

24 

972700 

i 

969.-2 1 

971344 

972723 

2 

565544 

971368 

972745 

3 

965569 

1 

971391 

25 

972768 

4 

965993 

971414 

9-2790 

5 

970017 

2 

97'437 

26 

972813 

6 

970041 

971461 

972836 

7 

970005 

3 

971484 

27 

972858 

8 

97008/ 

971507 

972880 

9 

97-1 1 3 

57153' 

972903 

10 

570137 

4 

97H54 

28 

972525 

1 1 

57  161 

57M77 

972948 

I  2 

970184 

971600 

29 

57297  2 

*3 

970209 

5 

971613 

572993 

M 

97^233 

971647 

973015 

*5 

970:57 

6 

971670 

3> 

973038 

1/5 

970:81 

971693 

573160 

17 

570305 

7 

971716 

31 

973183 

13 

970330 

97*74° 

9732-5 

19 

970353 

971762 

973227 

20 

970377 

8 

971785 

32 

973250 

21 

970399 

971808 

973273 

22 

970424 

971832 

33 

973255 

a? 

970448 

9 

971855 

973217 

24 

970471 

9-1878 

973239 

25 

970496 

10 

971901 

34 

973262 

26 

970520 

971524 

573284 

27 

970543 

11 

971947 

35 

973306 

c  23 

970567 

97197° 

573329 

•g  2 9 

970591 

971993 

573351 

2  3° 

970615 

12 

972016 

36 

973374 

'o 

45  3i 

970638 

9^2039 

973395 

1  32 

970662 

13  . 

972062 

37 

973418 

1  33 

970686 

972035 

97314° 

^  34 

570709 

972108 

973462 

35 

970733 

'4 

972131 

38 

973434 

36 

570757 

972153 

9735-6 

37 

970781 

972176 

39 

0-3528 

43 

5708.-4 

15 

972159 

97355° 

39 

570828 

972222 

9735-2 

40 

57085 r 

16 

971245 

40 

9735'  * 

41 

970875 

972:68 

97361-7  1 

42 

57-899 

17 

972291 

A  T 

973640 

43 

970922 

9723'3 

9-3662 

44 

970546 

972336 

973684 

45 

970970 

18 

972359 

42 

f>73^°6 

46 

570994 

972382 

973728 

47 

97  17 

19 

97:405 

43 

973750 

48 

571/40 

972437 

9737-2 

49 

971063 

972450 

973794 

5° 

971087 

20 

972473 

44 

973816 

5' 

9711 10 

972456 

973838 

52 

971133 

972518 

45 

97386o 

53 

971157 

21 

97254° 

973883 

54 

971181 

972563 

46 

973904 

55 

971-04 

22 

572586 

973526 

971227 

972609 

573948 

57 

971251 

23 

9-2623 

47 

973570 

58 

971274 

972654 

973992 

59 

571258 

972677 

974014 

60 

5313:1 

24 

972700 

48 

974^36 

H 

H 

H 

H 

3 

Motion. 

Motion. 

3 

Motion. 

B 

n 

TT 

8  8 

H 

11 

84 

35 

TT 

XIII 

1580 

xnr 

2040 

Xllf 

2100 

XIV 

48 

9-4-3* 

12 

975333 

36 

9-6592 

0 

974088 

975355 

976di: 

974080 

975375 

9-5633 

49 

9741-2 

'3 

975397 

37 

976554 

I 

974124 

9754'8 

976675 

5° 

974145 

*4 

975439 

33 

976695 

2 

974158 

975460 

976715 

574191 

975481 

39 

976736 

51  19-4211 

1 5 

975503 

975757 

3 

i 

974*33 

975524 

576778 

52  1 

974255 

16 

975546 

40 

976798 

4 

*  ^  ( 

574*77 

975566 

976818 

1 

974299 

17 

975538 

976839 

5?  1 

974320 

97$6o3 

4' 

976860 

5 

1 

574342 

575630 

976880 

54  ;  974364  | 

18 

975651 

4* 

976901 

6 

57438o 

975672 

976922 

574407 

‘9 

975693 

43 

976542 

7 

55 

974429 

975714 

976562 

57445‘ 

975735 

976982 

56 

574473 

20 

975756 

44 

976003 

8 

974494 

975777 

977024 

5745‘6 

21 

975799 

45 

977044 

9 

57 

974538 

975820 

977065 

974560 

975841 

977085 

58 

974581 

22 

975861 

46 

977 1°6 

974603 

975884 

977126 

974624 

23 

975904 

47 

977*4* 

ti  S 

59 

974646 

975925 

977**7 

974668 

975946 

977187 

XIII 

974650 

24 

975967 

48 

977308 

12 

5747H 

976988 

977228 

974732 

25 

976009 

49 

977M8 

*3 

1 

974754 

976030 

977269 

574776 

976050 

977289 

2 

574758 

26 

976071 

5° 

977309 

*4 

974819 

976092 

'  97733° 

974840 

27 

976113 

977350 

j 

3 

974862 

976134 

977370 

974883 

576155 

977301 

16 

4 

9749r5 

28 

976176 

5* 

977411 

974927 

976197 

977431 

5 

974948 

974569 

29 

976218 

576239 

1  53 

577452 

977472 

17 

974950 

576255 

977492 

18 

6 

975012 

3° 

97628- 

1  54 

5775'3 

975034 

976301 

1  * 

977533 

976322 

55 

977553 

'9 

7 

575(  77 

3* 

9-6343 

977573 

97509./! 

976364 

977593 

20 

8 

5751 '9 

32 

976384 

56 

977* '3 

975'4i 

976404 

977*34 

575163 

33 

976426 

57 

977654 

21 

9 

575183 

976447 

977674 

977694 

575205 

976469 

21 

10 

975227 

34 

976488 

58 

9:7714 

975245 

576509 

577734 

1 1 

975268 

,  33 

9^65*9 

59 

977755 

23 

57  5*5' 

976550 

977775 

9753*1 

576571 

977755 

24 

2.1 

1 1 

;  36 

576551 

xiv 

677815 

LfOgijticcu  i^ogariwms. 


Of  Motion. 

Motion. 

Time 

Motion. 

Motion. 

Time 

Motion. 

Time 

Motion.  1 

H 

d 

Motion. 

Time 

Minutes. 

36  1 

H 

37 

H 

3» 

II 

Os 

or. 

H 

40 

H 

41 

H 

Seconds. 

2160  | 

XIV 

2220 

XIV 

2230 

XV 

2440  | 

XV 

240  . 

XV| 

2460. 

XVI 

77815 

34 

97 90 3 s 

43 

98016? 

12 

981291 

3* 

982351 

o  I 

5234*4 

24 

j 

97783-; 

575'24 

983182 

981410 

5824-9 

j 

583481 

2 

977855 

979  44 

9802  1 

981328 

9:24:7 

1 

584493 

577875 

25 

979'  *3 

49 

980222 

13 

/81347 

37 

982445 

I  I 

583  si* 

25 

* 

577894 

979C.83 

98023.; 

5814*5 

9824* 4 

j 

583544 

:6 

5779's 

26 

9-9I;3 

S'* 

98  ’25  > 

14 

581384 

3? 

912481 

2 

583 >51 

577935 

97512: 

580277 

58 14^2 

582459 

983579 

‘/7795S 

97vi42 

5802,6 

15 

v'3  1411 

39 

982517 

983587 

8 

577974 

27 

97,161 

5* 

980405 

581440 

932535 

3 

58  36  :4 

977994 

979181 

580444 

581448 

982553 

984622 

28 

10 

978014 

28 

9792  •’ 

52 

98  3*3 

16 

981476 

4> 

982571 

4 

583649 

' — 

978035 

. 

979210 

98  372 

981455 

..82589 

984657 

L2 

978054 

979240 

53 

98^351 

17 

•  81513 

41 

9826  -  7 

9^8*74 

29 

I? 

578075 

29 

979258 

980410 

981532 

•8. 6: 5 

5 

983*92 

978095 

979279 

980429 

981550 

98  2- '4  4 

98371° 

15 

978115 

3° 

979297 

54 

980448 

18 

981569  | 

42 

982:161 

6 

983727 

30 

978135 

. 

9753‘* 

980467  1 

981587 

982699 

983745 

17 

18 

578156 

97933* 

55 

93' 486 

19 

98 1606 

43 

982057 

98376a 

31 

078175 

3* 

57436* 

98  5° 5  1 

>81624 

982715 

7 

983780 

978195 

979375 

980524  | 

981642 

982734 

983758 

•20 

978215 

32 

979394 

5* 

980543  | 

20 

5816;! 

4  V 

582751 

8 

983815 

32 

978235 

9794'4 

98056 I 

981680 

582769 

983*32 

978255 

979434 

57 

980590 

981698 

45 

982787 

983850 

33 

23 

978275 

3? 

979453 

980599 

931716 

982805 

9 

983867 

24 

978295 

979472 

98  619 

581734 

982824 

983885 

*5 

v783'6 

34 

979491 

53 

980637 

22 

981753 

4* 

982841 

10 

983502 

54 

25 

978336 

979510 

980656 

981771 

982859 

583920 

27 

578344 

36 

97953° 

59 

98  674 

23 

981789 

47 

982877 

11 

983937 

35 

§  28 

578374 

979549 

980693 

531808 

982893 

983955 

•5  29 ! 

578354 

9795*9 

9807 1 2 

981826 

98291 2 

9'*4972 

1  3° 

978414 

3* 

979588 

XV 

580731 

24 

981844 

48 

982530 

12 

983790 

3 5 

0  ‘  ' 

•3  3» 

978434 

9796 1.7 

980750 

981863 

982948 

584-07 

§  32 

578454  1 

37 

9-9626 

58-763 

25 

981881 

582966 

98.,  024 

37 

8  33 

578473 

975*45 

1 

580787 

981C9 

49 

982984 

*3 

584C43 

w  34 

978493 

979665 

980806 

981318 

583002 

984059 

35 

578513 

38  ' 

970684 

2 

980825 

2* 

581936 

50 

983020 

14  . 

984077 

38 

36 

578533 

5797  ’4 

980844 

531954 

983037 

984094 

37 

-78553 

39 

979723 

3 

580862 

27 

0819-3 

923055 

15 

984111 

39 

38 

978573 

979742 

980881 

581991 

51 

9830-3 

984129 

39 

'78592 

5797*1 

9809/10 

28 

98:009 

983051 

984146 

40 

578612 

•r* 

979780 

4 

580918 

982027 

52 

983109 

16 

984164 

40 

41 

578632 

979800 

580937 

982046 

984126 

984181 

4’ 

578652 

4* 

5798I-' 

580956 

-Q 

982064 

53 

933144 

984198 

43 

578671 

479338 

5 

980575 

58:082 

9841*2 

1 

584216 

41 

44 

(78691 

97585- 

580553 

982100 

083179 

584233 

45 

578710 

42 

979876 

6 

581012 

3° 

982118 

54 

583197 

18 

584250 

42 

4* 

978730 

979895 

58l'3' 

582137 

583215 

984268 

47 

9-875^ 

43 

9-59 1 5 

„ 

981050 

3i 

982155 

55 

984243 

*9 

984285 

43 

48 

578770 

979934 

1 

58  n68 

98:173 

982191 

585251 

984302 

49 

578789 

579*53 

9? 108- 

985:68 

984310 

5° 

978805 

44 

979571 

8 

981105 

32 

982209 

6* 

963:8: 

:  20 

984337 

44 

5‘ 

578828 

979591 

581124 

.82228 

58330. 

1 

984354 

52 

.78848 

45 

.•8  :01c 

* 

98114. 

;  >3 

932246 

’  1  57 

5843- 

1  21 

984375 

45 

53 

978858 

(8x2; 

>  * 

58  1 16 1 

j.  82264 

1  5/ 

98338' 

984389 

54 

978887 

980041 

98118/. 

58228J 

>  1 

98335: 

7 

984406 

55 

,  978907 

’  4* 

98006c 

!  10 

981198 

i  34 

98230c 

9833: 

5  22 

984423 

4* 

1  *d 

i  578927 

58008' 

7 

58121-; 

98123; 

98125. 

C823  it 

i 

c8^> 

3 

984441 

57 

5« 

i  9-894' 

1  9789*- 

> 

5  47 

9?oic< 

98012 

*  .1 

5 

I  j5 

582336 

98235' 

!  59 

9834' 

!  68342 

3  * 

98445? 

98447. 

I 

*  4' 

59  I  9:898 

98014 

4 

93127 

58237. 

58344 

5 

98449: 

i 

tfo  1 97500 

5  48 

|  58016 

3  11 

*  58129 

>  1  5s 

982351 

I  XV] 

L  |  58346 

3  24 

58451/ 

2  4? 

f  "  Of 


Minutes  of  Time. 


Minutes  of  Tune. 


X  j  ^>1 


Logtjitcal  Logarithms. 


Log.ro'  Log.iV  Log.!°2'  Log.i0^'  Log.i°4'  Log;iV 


1001424  I002M9  (  IJ./2804 

IOOI435  1002 1 3  )  IOO2814 

IOOI447  1002142  IOO2825 

IOOI459  1002154  1002856 

IOOI47I  IOO2165  IOO2848 

1001483  IOO2I76  1002859 
1001495  1002188  IOO»87I 

IOOI 50S  1002199  1002882 
|  1001517  10022 1  I  1002893 

IOOI529  1002223  IOO2904 

j  IOOI54O  IOO2234 j  1002916 


O  ioooooo  1000713 
|  I O  ,00 1  2  l  oo 97 30 

2  100.024  1000742 

3  10.10036  1000754 

4  1000048  1000755 

5  1 010060  1000777 

6  1  00072  1000789 

7  1.00084  lo;o3ol 

8  100-196  I  00813 

9  iooo>i8  1000825 

li  | oOO I  20  100837 


11  100131  1  O' >  3.(3  1  01552  1002245  I  1002927  1003598 

12  1100143  ioooJoo  1001564  10022561  1002938  1003609 

13  10.0156  1000872  1001575  1002268  j  1002949  1003620 

14  io.oi63  100-834  1001587  1002279  1002961  1003631 

15  1000180  1000896.  1001599  10022  ;i  ;  1002972  1003642 

16  1000192  1000907  1001610  1002302  1002983  1003653 

17  K0024.  1000919  1001522  1002313  1002995  1003664 

18  10.0216  100:931  1001634  1002325  1003006  1003675 

19  1000228  1000943  1001646  1002337  1003017  1003686 

20  100J240  1000954  1001658  1002348  1003028  1003698 

21  1000252  1000966  1001668  1002360  1003040  1003709 

22  1000264  1000973  looi63o  100237 1  1003051  1003720 

23  1000276  1000990  1001692  1002382  1003062  1003731 

24  1000288  100 1 00 1  1001703  1002394  1003073  1003742 

25  1000300  1001013  1001715  1002405  1003084  1003753 

26  1000312  1001025  1001726  1002417  1003096  1003764 

27  1000324  1001037  1001738  1002428  1003108  1003775 

28  1000336  1001049  1001750  1002439  1003119  1003786 

29  1000348  1001060  1001761  1002450  1003 1 30  1003797 

30  I000360  1001072  1001773  1002462  1063141  1003808 


31  1000372 

31  1000384 

33  10-0396 

34  1000408 

35  1 0004 20 


1001084  1001784 
1001096  1001796 
1001108  1001807 
1001120  1001819 
1001 131  1001831 


36 

1000432 

1001 143 

87 

loo  444 

1001155 

3* 

1000455 

IOOI 166 

39 

1000468 

1001178 

4  } 

1000480 

1001190 

4« 

IOJ0452 

1001202 

42 

1000504 

1001214 

43 

IC005I6 

1001226 

44 

1000528 

IOOI237 

45 

1000540 

IOOI248 

4* 

1000552 

KOI  260 

4  7 

1000563 

1001272 

48 

1000375 

KOI  2841 

49 

1000587 

IOOI256 

5f> 

10:0599 

K  01307 

5' 

ioco6ji 

IOOI319 

51 

loo  623 

IOOI330 

<3 

1000635 

IOOI342 

54 

1000647 

IOOI354 

55 

1-0659 

koi  566 

56 

1 coo 6 70 

1001377 

57 

1000682 

K  OI  385 

58 

100061.4 

IOOI 390 

59 

1000706 

1101412 

6a 

1  1  1000718 

IC01424 

1002644  1003320  1063984 
1002656  1003331  1003995 

1002667  1003342  1004006 

1002678  1003353  1004018 
1001689  1003365  1004029 

1002701  1003376  1004040 
1002712  1003387  1004051 
1002723  1003398  1004062 
1002735  1003409  1004073 
1001746  1003420  1004084 


s. 


THE 

CANON 

O  F 

Artificial  Sines  and  Tangents,1 

With  their 

Complements  Arithmetical. 


i  ccb  l 


Degrees 


D. 

Sign. 

Co.  Arith. 

~ 

O 

10,000000 

i 

6.4*372*1 

9.9999999 

2 

6.764-561 

9.959999Q 

3 

6.9408413 

<•9  '9999$ 

4 

7.  6<,‘)86n 

7-9999  ;97 

5 

7.15259  c 

9.999999  5 

6 

7*i4'877l 

9*9999993 

7 

7.3  88239 

9.999999  ■ 

8 

7.3668157 

9.9999988 

9 

7.4179581 

9.9959985 

10 

7-4*37255 

9.909598: 

1 1 

7.5051 1  <3  * 

9.999*978 

12 

7*5427065 

5.9995974 

*  3 

7.5775534 

5.9999969 

*4 

7.6098530 

,..9999564 

16 

7.6398160 

9*9959959 

16 

7.6678445 

9*9999953 

17 

7.6941733 

9-9999,4' 

18 

7718  9566 

9-999994° 

10 

7.7424775 

9*9999934 

20 

7.7647S37 

9.999992 7 

21 

7. '8  5  9427 

9-9999519 

22 

7.8061458 

9.999991* 

a? 

7.825450: 

5.9999904 

24 

7.9439338 

9.9?99894 

25 

7.8616624 

9.9999885 

25 

7.8786954 

9.9999876 

27 

7-895^854 

9.9959365 

23 

7.9108794 

9.9999856 

29 

7.6251190 

9.9999845 

30 

7*9408419 

9.5999835 

31 

j  7  955'  819 

9-9999823 

32 

|  7.96*8698 

9.9599812 

33 

34 

:  7.9822444 
7.9951980 

$.9995800 

9.99957*8 

35 

8.0077867 

9-95997/5 

3* 

8.0200:07 

$.9P9>762 

37 

8.  319195 

5.9995743 

3® 

8.0445009 

9*9995735 

39 

8.0547814 

9.9999721 

40 

8.0657764 

9S999706 

4* 

8.0764997 

9.5999651 

42 

8.0869646 

9.9999696 

43 

8.0971842 

9.9999660 

44 

3.  K.71 669 

9*959  *14 

45 

8.1 165:62 

9.9999628 

46 

8.1264710 

9.59-9611 

47 

8.14581:4 

r«rv99594 

48 

8.1449542 

5*5559577 

49 

8.1  549^75 

5.59*55*9 

50 

8.1626808 

9.959--  53* 

5' 

8.171  -  :*o>4 

9.5995522 

52 

8.17971:9 

9*59-  95l  3 

53 

8.1879848 

9.5959484 

54 

8.196  ic  20 

‘•.9599464 

65 

8.2  40704 

9.9955444 

5* 

8.21 18949 

9.5555424 

57 

E. 219581 1 

$.55994°3 

58 

8.22:1435 

9.999938  2 

59 

8.2445'63 

5-595360 

60 

3.2418554 

5.9595358 

Tangent. 

0.0000:00 

o.ooococo 

60 

0 

0 

- - —•* 

oo.oo’ 'onoo 

6: 

3.r362739 

O-OOOOOCO 

59 

1 

5.453-261 

15,5}6273pi 

59 

3.2352439 

0-0000001 

58 

2 

6.7647552 

13-2352438 

58 

4.0591417 

00000:02 

57 

3 

5.94,3475 

'?•'  5915:5 

57 

2.0441140 

0.0000003 

56 

4 

7.0657863 

*2.9342137 

5* 

2.8474040 

o/.o  -oo  5 

55 

5 

7.1626,64 

12.8373036 

55 

2. '-381229 

0.0000007 

54 

6 

7.2418778 

12.7581222 

S4 

2,691  1 76  1 

0.0-  OO  '-O9 

53 

7 

7.3088248 

12-691 1752 

53 

2.6341843 

0.00000 1  2 

52 

8 

7.3668169 

12.6331831 

52 

2.5^2'  419 

0000:01  5 

5* 

9 

7.4179695 

•  2.5820304 

5* 

2.5462745 

0.0.LO0I8 

5  - 

10 

7.46372:3 

11.5362727 

5° 

2.4048819 

O.C0CCO22 

49 

1 1 

7.50512-13 

12.4948:97 

49 

2-4570943 

0.00:0026 

48 

I  2 

7.5429'r.  1  1  *2-457^909 

48 

1-4224416 

0.  •,  ,00041 

47 

*  3 

7.577671s 

12.4213235 

47 

2.3:/- 1470 

0.6000046 

46 

*4 

7.6098565 

12.39-1434 

-I* 

2.4601840 

O.0000  41 

45 

15 

7-6398201 

12.36017,1 

4< 

2.4421335 

0.  :■  000047 

1 5 

7.66-8492 

1 -.33215:8 

44 

2.4058267 

0.0000054 

43 

17 

7.6941783 

12.3058214 

44 

1.2810044 

0.0000  03  9 

42 

18 

7  7 1  -.0  i5 

12.28-9974 

4: 

2.2575:25 

o.:ooo:65 

4* 

1 

-792484 1 

12.2575159 

4' 

2.2452464 

0.0^-00074 

4° 

2  ; 

7.764:610 

12.2352350 

•P 

2.2140574 

0.0000081 

39 

21 

7.78595  3 

12.2142492 

1 

2.I938S42 

0.0000089 

3* 

22 

7.8061547 

12.1938453 

><* 

2.17454*3 

0.0000097 

37 

23 

7.8254604 

12.1745356 

37 

2.1 562661 

0,00001, 6 
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1.0171171 

0.00201*1  29 

3* 

8.9841889 

9.9979716 

1.0158111  1 

0.0020284  >8 

33 

8.9854910 

9.9979593 

1.0145090 

0.0020407  27 

34 

8.98*7891 

9.9979470 

I.0132109 

0.0020530  2* 

35 

8.9880834 

9.9979347 

1 .01 1916* 

(.0020653  2  5 

8.9893737 

9.9979223 

1.010*2*3 

0.0020777  14 

37 

8.990*602 

9.9979099 

1x093398 

0.0020901  23 

3« 

8., 919429 

9.9978975 

1.008  571 

O.0O2IC15  22 

39 

8.5932217 

9.9978850 

1x0*7783 

0.002  II  50  21 

43 

8.9944968 

5-997  8725 

1.0055.32 

O.OO21275  20 

4* 

8.9957681 

5.99 78*99 

1.0042319 

C.032I40I  19 

42 

8.997035* 

5.59 78473 

1.0025*44 

0.0021527  18 

43 

8.9982994 

9-9978347 

1. 001 700* 

o.co2i*53  17 

44 

*•9995595 

9.9978220 

1. 00044c 5 

0.0021780  1* 

45 

9.0008160 

9.9978093 

0.9991840 

0.0011907  15 

4= 

9.0020687 

|  9.9977966 

c.9975313 

0.0012034  14 

47 

9.0033*79 

9-9577838 

0.99**81 1 

0.00221*2  13 

48 

9.0045634 

5-95777*0 

0.9954366 

0.0022290  12 

49 

| 9x0*8053 

9-99  77582 

0.994*947 

0.0022418  11 

50 

5x07.43* 

9-5977453 

0.9929564 

0,0022547  lO 

5' 

9.0002784 

99977323 

0.9917216 

0.0022*77  9 

52 

9.U09505* 

9.9977194 

0-5904904 

c, 002280*  8 

53 

9.0107374 

9.99770*4 

;  .9892*2* 

;  0.0c  2  293*  7 

54 

S.oi"6i* 

9-997*533 

0.9880383 

^  0.0023067  *  ] 

55 

9.0131823 

9.9976803 

0.9868177 

1  0.0023197  5 

56 

1  9-OU3996 

'  '  9  9976672 

0.985*003 

0.0023328  4 

57 

;  9-0156135 

:  I  9.9976540 

0.98438*. 

5  0.00234*0  3 

5« 

1  9-0168235 

>  9.997*408 

0,98317*1 

1  0.0023592  2 

59 

1  5-'i8o305 

>  9.9076276 

0.9819691 

l  0.0023714  1 

6c 

\S-oi92346  19.9976143 

0.980765. 

4  0.0023857  0 

1 

1 

J  Co.  Arith.  |  Sign.  |  | 

—  1  „ - 1 

0  8.9419518 

1  8.9434044 

2  8.9448523 

3  8.9462994 

4  8*9477338 

5  8.949167* 

I. 0580481 
11.0565955 

11.0551477 

11.053704* 

I I. 0522*62 

1 1.0508314 

5o  1 

59  1 

S®  1 

57 

5<* 

55 

54 

53 

52 

5* 

50 

*  8. 9505967 

7  8.9520211 

8  8.9534410 

9  8.9548564 

10  8.9562*72 

11.0494033 

11.0479789 

11.04*559° 

".045143* 

1 1.0437328 

11  8.9576735 

1 1.0423065 

49 

12  8.9590754 

1 1.0409246 

48 

13  8.9*0  4718 

11.0395272 

47 

14  8.5*18*59 

11.0381341 

4* 

15  89632545 

11.036-455 

45 

1*  8.9*46388 

11.0353*12 

44 

17  89660188 

11.0339812 

43 

18  8.9*73944 

1 1.032*05* 

42 

19  8.9687758 

11.  312342 

4* 

20  89701330 

11.0298670 

40 

21  8.9714959 

11.0285041 

39 

22  8.9728547 

11.0271453 

38 

23  8.9742092 

11.0257908 

37 

24  8.9755597 

11.0144403 

3* 

25  8.97*90*0 

11.0230940 

35 

2*  8.9782483 

1 1 .0217517 

34 

27  8.9795865 

11.0204135 

33 

28  8.98c  9206 

11.0190794 

32 

29  8.9822507 

11.0177493 

3* 

30  8.9835769 

11.0164231 

3° 

31  8.9948991 

11.0151009 

29 

32  8.99*2173 

11.0137827 

28 

33  $*99753*7 

11.0124683 

27 

34  8.9988411 

11.0111579 

26 

35  8.9901487 

1 1.0098513 

25 

3*  8.9914514 

1 1.0085486 

24 

37  8.9927  503 

11.0072497 

23 

38  8.9940454 

11.005954* 

22 

39  8.99533*7 

1 1.004*63* 

21 

40  8.9566243 

".0033757 

20 

41  8.9979081 

1 1.0020919 

16 

42  8.9991883 

11.0008117 

18 

43  9.0004*47 

10.9995353 

*7 

44  9*001 7375 

10.9982*25 

1* 

45  9.00300** 

10.99*9934 

*5 

4*  9.0042721 

10.9957279 

*4 

47  9.0055340 

1 0.99440*0 

*3 

48  9.00*7924 

10.993207* 

12 

49  9.0080471 

10.9919529 

11 

50  9.0092984 

10.990701* 

10 

51  9.01054*1 

10.9894539 

9 

52  9.01 17903 

;  10,9882097 

8 

53  9.013031c 

)  10.586969c 

>  7 

54  9.0142*8; 

t  IO.9857318 

;  * 

55  9.0155021 

|  IO.9844575 

>  5 

5*  9.016732; 

;  10.983267; 

>  4 

57  9.017  919< 

3  10.98  2040* 

S  3 

58  9.019183 

1  10.980810; 

?  a 

59  9.020403 

3  10.97959*' 

7  1 

*0  9.021620: 

2  10.978379I 

3  0 

1  1  I  Tangent.  J 

Degrees  84. 


degrees  o 


019.019^40 1 

1  9.0^4444 1 

2  9.0216413  ! 

3  >,.0228254  j 

4  9-'Ji 4  157  | 

5  >.0252027  | 

6  9>o264?65  ' 

7  9-  275*59 

8  9.-287442 

9  9.02991)2 
lu  9.0410890 

1,  9-032  2567 

12  9-  3342 « 2 
14  9,0343^25 
14  9-° 3574 -7 
1  s  9°363958 

n'  9-°3a°477 
j7  9-°39*9$° 
18  ,  9*°4°3424 
,9  :  9.0414852 
20  9.0426249 


2,19.0447^17  9.9:75275 

2i  9.044«954  9.9973142 

23  9.0460261  9.997299* 

24  9*°47 1  S3®  9-99  72850 

29  9.0482786  I  9.9972703 

26  9.0454005  I  9.9572506 

27  9*0505*94  9-9972423 
23  9-0516454  9- 9972280 

29  P.  05274*5  9.9972J47 

40  9.0548588  9.997*99? 

41  9.0549661  9.9971849 

42  90560706  9.9971704 

33  9.0571723  9-997*559 
44  9.0582711  9.99 ‘*4*4 
?5  9*0553672  9.9‘77«268 

46  5.0604604  9.9971122 
37  9.0615509  9.9970575 

48  >.0626486  9.5970829 

49  9-0637235  9.9970682 

40  9.06  48057  5.9970445 

4*  9-0658852  9.9970487 

42  9.0669619  9.9970249 
44  9.0580460  9,9570090 

44  9.0691074  5.996994* 

45  9.0701761  5.0969792 

46  9.07124:1  9.9569642 

47  9.0723055  5.9569492 

48  9.0744664  5.9965342 

49  9.0744244  9.996-.  1 91 

50  5.0754799  9.9569040 

51  9.0765323  9.9568888 

52  9.07-5832  9.9568736 

53  9.0786310  9.9968584 
M  9-0796-62  9.956843* 

55  9.08,7189  9.9968278 

56  9.081-590  ;  5.59681  25 

57  9.0827966  ‘9.9967971 

58  9.0838317  1 9.9567817 

59  5-' 848643  ‘  c..i,9-''7662 

60  C.085854  4  v.  9567507 


0.9807554  0.0023857  6-0  j 

0.079565  2  0.0023539  59  1 

0.9733582  -*^24123  58  | 

0.9771746  -v> ->24257  77 

0.9769845  °-  >24391  56 

0.9747573  °‘ -2451s  5^  1 

0.9736135  -24660  54  1 

0.9714331  -  024795  54  j 

c.97 1  2558  '  >  024 ,3  1  52  | 

0.972818  J ^025057  jr  I 

0.9689110  0.J025203  50  | 

0.9677433  °*''02534°  44  1 
0.5655788  0.0025477  48  j 

0.9654*75  0.0025614  47  I 

0.9542593  0.0025752  45  j 
0.5631  >42  0,002  58 >/  0  45 

0.9619525  '.0026029  44 

0.96^8034  ‘..-’•'26167  43 

'.'.959-1575  0.00263  7  41 

0.5585148  0.0026446  41 

0.957375*  0.0025586  4 

0.9562383  0.026727  39 

0.9551046  0.0026868  38 

0  9539739  0.0027009  37 

0.9528402  0.0027150  35 

0.9517214  0.0027292  35 

0.9505595  0.0027434  34 
0.9494806  0.0027577  33 

0.9483646  <..0027720  32 

0.9472715  0.0027863  3* 

0.9461412  0.0028007  3° 

0.9450339  0.0  18151  29 

0.9439254  0.0028296  28 

0.9428277  0.0028441  27 

.9417289  0.0/28536  26 

0.9406328  >..028732  25 

0.9395396  0.0:28878  *4 

...9384491  0.00290:4  ?3 

0.9373614  0.  :o29l7I  27 

<-.9352765  o.:c293i8  21 


0.9:37579  o.> '-30358  *4 

<-.9276945  .oc  30508  *1 

0.9266337  0.0-30658  *2 

°-9255'f5(’  0.0030809  * 1 

0.92452- 1  0..030960  >° 


|  e  9.0216:0: 
|  l  7.  ‘228338 
2  9.0240441 

1  3  9*  '252710 

i  4  9*^64548 

j  5  9.0276552 

6  9. ->288524 

*  7  9.  >500464 

8  9.0312374 

9  -2.j32.1a49 
lo  9.0336093 

it  9.0347906 

1 2  9.0359688 

13  9. 0371439 

14  9.0383159 

15  90394848 

16  90406506 

17  9.0418134 

*  3  9.-42973* 

19  O.944I199 

20  90452835 


l -'.978  3  798  60 

*-.?77*352  59 

*  '-97 59559  S« 

1  -9747490  57 

1  -97  3  54  5  2  Sa 
*.,723443  55 

I  1-J.9711476  ■  54 

I  *0.9099536  |  5< 
*0.9687027  52 

*  -9*7575*  5* 

1  .9063907  so 

10.9552094  49 

1  .054.-312  |  4*} 
1  -.96285.61  j  47 
10.9616841  I  46 
io. 0 5 o >  1 5 2  ■  4s 

I2-.9J93.J94  4J 
10.9581806  43 

I  ,.9  570169  42 

1  .9558701  41 

10.4  517*54  4-' 


21  9.-464343  *  *45?5,J57  39 

22  9.0475821  ‘0-9524  *79  ?8 

23  9.04872-0  10.951:730  37 

24  0.-498689  *■  .95-131*  P 

25  9.  510078  *0.9489912  35 

26  9.0521439  *0.9478561  34 

27  9.053277*  10.9467229  33 

28  9.0544074  1  0.945  5925  32 

29  9-0555349  lo-9444*S*  3* 


3 1  9.0577813  1 0.942  2 1 87  29 

32  9.0569002  *0.941.  998  J3 

33  9.0600164  10.9309335  27 

34  9‘‘  -6  *1297  10.9388703  26 

35  9.0622403  *0.9377597  25 

36  9.0533481  *0.9366513  24 

37  9.0544533  *  *93554*7  23 

38  9.0655556  ,0*6344444  12 

39  9-o6665S3  *0.9333447  '  2* 

40  9-677522  *0.952:478  ;  20 

41  9.068^465  !  *0.9311635  : 

42  9x6 99331  |  *--93  0619  ■  *8 

43  9.0710270  2*973°  *7 

44  9.072*133  io.9i7<Jo-.7  ! 

45  9.  731909  10.5,268031  ^5 

,}6  9.- 742779!  I0.92S712I  1  *4 
I  47  '9.0-53553  ;  10.9246437  '  *4 
1  4'  9.-7*4?2*  1  *0.91356-9  ;  |2 
'  4*  9«c"75- 5?  k. ,2:4947  ' 

|  s  9.0785762  j  10.9214240 

'  5*  9.'  796441  J  *-5203559  9 

j  <2  9.(8  7<  96  10.9192904  8 

i  53  9..  8 1 7726  I  10.9181274  7 

!  54  9.082833*  I  *  -.91 7 *fl*9  0 

«  55  5.  838511  K.9IJI089  _5 

j  56  9.0840466  1  *5  *6‘534  4 

:  S'  5.  8SC996  *  o’-  9  *  4 L  IJ‘  4  ]  ! 

1  58  9.0870501  10.91 49  <  .  2  J 

1^9  9.  88 ■981  1  -  yl 10.19  1  < 

!  *  9.08914 <3  1  10. 9*08562  I  <•  j 


Degrees  84.. 


o  9.0858945 
,  9.6869221 
2  9.o879478  | 

,  9.08897  >  >  | 

\  9.0849923 
’  j.0910082 

7  9.0920237 
,  9-  9 3°?*7 
g  57.0940474 

9  S*-°95°S56 

,o  9-09*°* *5 

M  9-0?7o6s*  ‘ 

,1  9-  980662 

91.00616 
,5 1  /-io  10558 


9.9967507 

9.9967352 

9.996719* 

9.9967-40 

9.9956884 

5.9.06727 


9*5965459 

9-9965299 

9.9565138 

5.9964  :;77 
9.9964816 
9.9564655 
9,9964493 

5.996433  J 


ji  9.1269729  9.9564167 
2,  9.10795*2  9*9964°  ’4 
j,  9.1089272  99563841 
!,.  9.109901.0  9.9963677 

L  9.1108726  9.9953513 


!  jj  9**i  l84i0 
,7  9.1128092 
18  9-**?7742 
i»  P>*  *4737° 
jo  9.H56977 

ji  9,1166562 
j  32  9-**76*25 
jj  19.1185667 
34 1 9.1  *  5*5  *  83 
jj  9.1204688 


9.9563348 

9.9:63183 

9.9963018 

9.5962852 

9.5962686 

9.9962519 

9*9962352 

9.9962135 

9.9952017 

9.9:61849 


jj  9.1214167  9.9961681 
jj  9.1223624  9.5961512 
j«  9.1233  6 1  9.99**343 
J9  9** 2424*7  9.9961m 
{>  9.1251872  9.9961.04 

41  9.1^61246  9.0560834 

42  9.1270600  9.5950663 

43  9*2/9934  9- 9-6°4^ 

44  9.1289247  9.5960321 

45  9*12,58539  0.0560119 


46  9.13-812  5.9,5997" 

47  9*« 3* 7  *4  y.y559?04 

48  9.1326297  9.9959631 

49  9.13355°9  9*9959458 

50  9**3447-2  j  5.5955284 

ji  9.135387s  ,  95:59m 

52  9.1363:  28  1  9.99S8  .36 

53  9*1372161  I  9.9558761 

54  9.138127s  I  9, 9968586 

55  JM?9°?7  * '  9-9958.3*1 

56  9*1.399445  j  9*5-558235 

57  9-*4-'s5  *  1  9-9958059 

58  9.141-537  9.9557882 

59  9**426555  9. 9957705 

60  1  ?*'4?5553  |  9-5957528 


0.9141055  0.0-32455  60 
(.5130775  0.0032643  59 

0.91205*3  0.00328)5  58 

0.911  -5  ,7  1  ..0  -3:960  J 7  ! 

0,910  o.  033116  56 


0.907v7:»  3  33430  54 

o... 06565  5  O.  035588  ‘-,3 

0*9 -59526  rVJj33746  52 

0.5040444  "  0-33-04  5* 

0.9039385  o,  >03406 3  y° 

0.9.29349  0.034222  45 

0.9  -19338  >  -34?3«  4* 

0.5009345  <  .0054541  47 

0.89,5384  <.0-34701  4* 

0.8989442  0.0^34852  45 

0.8979523  0.0.35022  44 

0.89696:7  '..35184  43 

0.8959-54  0.0035345  41 

0.8949,04  0.0035507  41 

0.894076  0.0035670  40 

0.853  271  0.0  35833  39 

0.8920488  00035996  3^ 

0.8:10728  0.0036159  37 

0.890099°-  0.0036323  36 

0.8891274  0.0036487  35 

0.888*580  o.:o366s2  34 

0.88  71:08  0.0036817  33 

0.8862158  0.0236981  32 

0.8852630  0.0037148  3* 

0.8843023  c.0037314  30 

0.8833438  0.0  37481  25 

0.8823875  0.0037648  28 

0.8814332  0.0057815  27 

0.8804812  c.o  37983  26 

0.8795312  0.0038151  25 


0.8785833  0.0:38319 
0.8776376  0.0038488 
08766939  0.0:38657 
0.875-5:3  0.0038826 

0.8748128  0.0038.96 

08738754  0.0.39166  1 

0.8729400  0.0039337 
0.8720.J66  0.00395  8 
0.8710-53  0.0^396-9 
c.8701461  0.0039851 

c.8692188  00040025 
f  .8682936  o.  .  .  401:6 
0.86-13703  c/.’- 404  6  9 

0.8664401  0.0040541 


0.8646125  0.0040889  9 

0.8636:72  c.c,  41.64  8 

0.8627839  0.0041259  j  7 

0.8618725  c.0041414  6  ] 

0.860:650  0.5041589  j  5 


10.9108562 

60 

10.9.5)8131 

59 

10.9087725 

58 

10.9-77340 

57 

••  .50669?° 

5* 

1  '.:05664s 

55 

10.5046533 

54 

10.9036045 

53 

10.902578 1 

52 

10.901  554° 

5* 

10.9005512 

60 

10.8955*28 

49 

10.8984956 

48 

10.8974808 

47 

10.8964683 

46 

15  9-104542  j  ic.8954580  45 


10,8944500  44 

10.8934443  43 

10.8924409  42 

10.8914396  41 

10.8904405  40 


16  9.1055500 

17  91-65557 

18  9-»07559* 

19  9.1085604 

20  9  *095594 

2!  9.1105562 

22  9.III5JO8 

23  9- * 1 2  543  * 

24  9-1*35333 

25  9.1145213 

26  9.1155072 

27  9.1164909 

28  9.1 174724 
20  9.1184518 

30  9**194291 

31  9.1204043 

;  32  9.1213773 

53  «. 1223482 

34  9**233171 

35  9.124:839 

36  9.1251486 

37  9*1262112 

38  9.1271718  I 

39  9.1181303 
.jo  9.12908  68 

4*  9-*3c  4*3 

42  9-* 3  9937 

43  9.131:442 
•14  9**328926 
•15  9**33839* 


10.8894438  39 

10.8884492  38 

10.8874569  37 

10.8864667  3  6 

10.8854787  35 

10.8844928  34 
*0.8835091  33 

10.8825176  32 
*0.8815482  31 

10.8805709  30 

10.8795957  a9 
10.8786227  28 

lc.8776518  27 

10.8766829  26 

10.8757161  25 

10.8747514  24 
10.8737888  23 

10.8728281  22 

10.87x8697  21 
10.8709132  20 

10.8659587  *9 
1 0.8690:63  18 
10.8680558  17 
10.8671074  16 

10.8661609  15 


46  9.1347835  10.8652165  14 

47  9.1357240  10.8642740  13 

48  9.1366665  10.8633335  12 

45  9.1370.51  10.8623549  11 

S'--  9.1385417  IO.8614583  *° 

51  9.1354764  10.8505236  9 

52  9.1404052  10.8595908  * 

53  9.141340c  10.8586600  7 

54  9.1421689  10.8577311  6 

55  9**43  *959  10.8568041  5 

56  9.1441110  10.8558790  4 

57  9*'45°442  io-85J9558  3 

58  9.1459655  10.8540346  2 

59  9.1468850  10.855*  1 5°  1 

60  *  9.1478025  10.8531975  o 

I  I  I  Tangent,  j 


Degrees  82. 


Degrees  8. 


■  '  9**  45555  8!  9  9957525 

1  :  9.1441-32'  9-9957?S^ 

2  9-'453495  9-995717* 

3  9. 14:124  4  5  9-9956;9? 

4  9.147 » 9.'95'8>5 

5  5.1480252  9.9,56635 

6  9.1489143  9-995^45<! 

7  9.1498014  5.9956276 

8  9.1 506854  9-9956095 

9  9- 1 5*5694  9-99f  59*  5 

10  9.1524507  9.9955754 

11  9.1555401  9-9955552 

12  9.1542:7$  9-9955870 
*8  9-*  55°384  9.9955188 
*4  9  * 559574  9-9955005 
15  9.155829$  9.9954822 

1 5  9*i  577oo  9.9954689 

17  9.1585586  9-9954455 

18  9*  *5948  54  9-995427  * 

19  9.1$.)  400  5  9.99  55087 

20  9.1611549  9.9954902 

21  9.1520254  9-99587*7 

21  9.1528854  9*995853* 

23  9**637484  9-9958845 

24  9.1645998  9*9958*59 

25  9. 1654744  9*9952972 

26  9.1554074  9.9952785 

27  9.1671586  9*9952597 

28  9.1680081  9*9952409 

29  9.1588559  9.9952221 
i->  9.1697021  9.9952033 

3*  9*1705465  9*995i844 
32;  9-1713893  9*995i654 

33  9.1722405  9.9951464 

34  9.i73c6>9  9.9951274 

35  !  r-1789077  9*995 10®4 

<6  j  9**7 '7489  9*995^898 
87  I  9.1755784  9-99S0702 
j;  ‘.1067112  99950510 

0  .1772425  9-99503*8 

'  f  9  1780721  9*99501 16 

:  41 1 9*1789001  9.9949944 


n 

9.1797265 

9  18  5512 

i  64 

9.1813744 

45 

9.1821960 

46 

9.1830160 

47 

9.1838344 

1 

9.1846512 

49 

9.1854664 

IH 

9.1852801 

5* 

9.1870923 

52 

9.187929 

53 

9.1S87120 ! 

54 

55 

9.1895194 1 
;  9*19^254  j 

56 

9.191 1399 

,  9.1  9 1 >328 

s8 

1  9.19*7342 

s9 

1  9-I98554* 

6  • 

___ 

5.1945324 

0.8554447  0.0^42472  1  60  1 

'.8555468  0.0042650  5?  i 

0.85  \6 507  0.0042828  53  J 

0.8537555  0.0  -43007  j  j7 

0.8528542  0.0044185  I  56 

0.8519738  0.0045365  j  55  ; 

0.8510852  0.0:43544.  54  , 

0.8501985  0.0044724  54  I 

0.8.-94136  0.0043905  52 

0.8484305  00044085  51 

0.8475453  0.0044:55  50 

0.8485599  0.0044448  49 

c.8457924  0.^44530  48 

0.84451 56  0.0044812  47 

0.844)426  0.004499  s  46 

0.8431704  0.0^45(78  45 

0.84230c. ■>  0.0045361  44 

0.8414314  0.0'.  45545  43 

0.845646  0.0045729  41 

0.8595955  C.0045913  41 

0.8338381  0.0046098  4’ 


0.0046283  39 

0.0046459  38 

0.0046655  37 

0.0046841  3  5 

0.0047028  ’35 

0.00472*5  3-1 

0.0047403  33 

0.0047591  32 

0.0047779  31 

0.0047967  30 

0.0048156  2  9 

0.0048346  28 

0.0048536  27 

0.0c 48726  26 

0.0048916  25 

o.  0.-49 1 07  14 

0.0049298  23 

0,0049490  22 

0.0049682  21 

0.0049874  20 

0.0c  50067  1 9 

(•.0050260  18 

c.  050454  17 

10.0050648  *6 

0.0050842  16 


0.8335926 

0.8328414 

0.8319919 

O.83U441 

0.8302979 


C.8169840  0.0'.. 5 1036  14 

0.8161656  0.0  51231  13 

0.8153488  0.0.  51427  12 

0.8145335  c.0051623  11 

0.8137198  0.0051819  10 

o.P  129077  0.0052015  9 

c. 3 1 2097 1  <400582  1 1  8 

c.8112880  0.0052409  7 

0.8104805  0.0052607  6 

0.809-^746  6.0052805  5  I 


c.8056676  |  0.C053861  | 


1  9.148:18a  10.8512818  59 

2  9. 1496321  10.8503579  53 

3  9**S>544*  *0.84)4559  57 

4  9- *5*454-!  10.848  5457  5 6 

5  9.15236*7  *  *8 1705 73  55 

6  9.1532692  *  -84173. )3  54 

7  9.1  54*739  *0-8458261  53 

8  9:155-769  10.8449231  52 

9  9.1559780  10.8440220  51 

lu  9.1568773  1. 8431227  50 


11  9.1577-48 

12  9. 1585736 

13  9-1595*49 

14  y.l 6  455.) 

15  9-101  2373 

|6  0.1623361 

17  9-1631231 

1 3  9.164  83 

10  9.1648,19 

20  9  1657737 

21  -.1656538 

22  0.1:;75322 

23  9.1684-89 

24  9.1692839 

25  9.1701572 

26  9.  * 7  IC289 

27  9*1718989 

28  9.1727672 

29  9.1736338 

30  9.1744988 

31  9*  1753622 

32  9.1762239 

33  9*1.770840 

34  9.*779425  1 

35  9*i787993  1 

36  9.1796546  ‘ 

37  9*i8o5'.8  2  1 

38  9.18136.2 

39  9.1822107  I 

40  9.1830595  1 


1 0.84  2225a  49 
10.8.113294  48 

*-’•84  ’*(3  54  47 

*■0.33954  -  *  46 

1  >.83865*7  45 

10,8377-:  3  v  44 

*-i-836«7')9  45 

1 --83599,7  4; 

l  .8351081  41 

10.8342253  4, 

10.8333462  39 

*°-8324;.’73  38 

10.8315911  37 

l  .83071-)!  35 

10.82984:8  35 

10.8289711  34 

lo.828u.11  33 

10.8272328  3: 
10,8163652  31 

10.8255012  30 

K.8245378  29 

10.8237761  28 

10.8229*60  27 
10.8220575  25 

10.8212007  25 

10.8203454  24 

1 0.3 1 94918  23 
10.8186398  12 

10.S177894:  21 

10.8169405  i  20 


41  9.183906?  10.8 1 6.-932  '  19 

42  9-1847525  10.8152475  |  18 

4  3  9-1855966  10.8144034  17 

44  9.1864592  10.8135608  1  16 

45  9.187282  10.8127198]  15 


46  9.1881196 

47  9.1889575 

48  9.1897039 

49  9.1906287 

50  9.1914621 


55 

9.1 956059 

56 

9.19644  .2 

57 

9.1972530 

58 

9.1980743 

59 

9.1988941 

60 

9.IC97125 

10.8118804  14 
1c.P1 10425  13 

to.8 1 02' -6 1  12 

10.8093713  11 

10.8085379  *° 

ic. 807706 1  9 

v  .8068759  * 

10.8-60471  7 

10.8052198  6 

k. 8043941  5 


Degrees  81. 


Degrees  10. 


9. i?.07'  2  |  5-99335'$ 
9-2.p0S(  j  9.9*3  3? -.2 
e.241  !0'.'7  |  9.C.-  4>  i 
p.241^  141  J  $-,c<0.|$ 

9-0  2  5:64  ■  «.?5<25'2i 

•..3432374  ' tea  239'J 


r?  9.244*ss8  j  9-99^9-^ 

8  9.2453632  ;  Pi/y-ii': 

9  9.24*0695  9.994 1494 

1.'  9.2467745  9.9vji258 

11  9.24747 <4  9‘'93':  4* 

12  9.248181 1  !  v.;,9sc8  14 

13  9.2488^27  I  <:•  -'40587 

>4  9249584  i?v'>4°459 

It  0.2ec28jj  $-•  '-7201 2  I 


19  j  9.243  ^75  S"9/282l4 

20  |  9.2 53 " 9  2. 5928  84 

21  9.254454a  -9p2?754 

22  9-255M44  9-992852r. 

24  9.2558444  99928291 

24  9.2565244  9-992805; 

25  9.2572HO  9. 99173:7 

26  9.2578977  P-99'27595 

27  9.2585842  9-9927462 

28  9.2592676  9.9927129 

29  9.1599509  9.992-895 
4-  9.2606340  9.9926661 

31  9.2613141  9.9926427 

42  9.2619941  9.9916192 

33  9.2626729  9-9925957 

34  9.26335,7  9.9935722 

35  9.264-274  9.992  5486 

36  9.2647030  9*9925250 

37  9.2653775  9.9925014 

48  9.266050;  99924776 

49  9-2667242  9.9924539 
4-  92673945  9- 99a43° 1 

41  9.2680647  9.99*4  64 

42  9.2687348  .9.99-3824 

43  9.2694c  19  9-9924585 

44  9.2700689  9- 9P  -2  3  >46 


46  9.27 1 3097  5.9912866 

47  .'.2720045  9.5922626 

48  9.2-27 264  5.9922485 

49  9.1744880  9.9922144 

50  9.2740487  9.5921902 

51  9.2747.  84  « 5911660 

52  9.275366;  9-592 1418 

53  9-760245  5.9921175 

54  9.2766811  9-P52C  532 

55  |  9.2774566  9.9922689 

56  9.2775911  o.552'44S 
5-  9.2786145  j  P-yP2’-  201 

58  9.275,2970  1 9 9919956 

59  9.2795484  ,  0.991-71 1 

60  5.28c- 5988  jy.5519466 


0.74901  ,7  .0  -7  09 3  44  j 

0.7484228  «.,  '7-  527  48 

.7476271  : 7-  5$‘>  41 

u.7455425  '.0,70786  41 

('.74624.,  I  0.0071016  4. 

0.74554^8  e.o  71147  49 

0.7448556  000714-8  48 

07441656  <1.00717:9  47 

0.7444757  c.o  71941  3* 

0.7427890  ",0-7217?  45 

0.7421024  0.0072405  44 

0.7414168  0.01,72548  44 

0.7407324  0.0072871  32 

0.740491  0.0073105  41 

0.7494670  0.0073449  30 

0.7386859  0.0074573  2y 

0.7380059  <1.0.74808  28 

0.7373271  0.0 .74043  17 

0.7366454  0.0074278  26 

0.7359726  '•(-074514  25 

0.7452970  0.0(  7476°  14 

'.7446215  0.(074987  24 

°-733949«  <->.'-'075224  22 

c.7332768  0.0075401  21 

0.7426(55  0.0075699  20 

0-73*9353  °*007  5937  19 

<.7312662  0.0076176  18 

''.7405581  "•’  07-415  17 

C. 729531  I  O.O076654  16 

0.72,2652  O.CC76894  15 

(.-2860  4  0.0  77134  14 
>  .727^465  -•  07737-1  1 4 


0.0077856  11 

(•,0078098  10 


0.0075  68  6 

0.0793' *  5 

CV-795SS  4 

0.0.70.44  2 


9.24  \4  188  I -.75353 1 2 

9.247 i‘s5-;  *  *752  ,‘t3* 

9.1477545  '-.7522  61 

5.2  >85297  *  '.75*47  3 

<.149.643  *  -7507467 

.;.i499^78  j  *  ."so -022 


;.2<;074  1  |  I  "4927  9 
?. 2  S  1 4 6  I  2  I  '.74854-18 
',.251151;  :  10.74-8088 
>.2>2 92 I -'.7 4^ -’800 
>.254;.*:-  1  .74-3S25 j 


14  ?.*56?472  |  * 

1  >  9-2562552  !  1 

l  ’’  ‘•'•2  5"  9  *  !  K 

,7  258-  5  '  l 

18  9  2594285  j  ! 

r;  9. 2 -’0146 1  ;  1 

2o  9  *6.'3i'25  j  1 


-'44-',o  -  4  !  48 

47 

•"!4tS23  46 

.-4274  3  4S 


."4*2;  1  ,  44 
•74" s? I  5  i  42 


24  9.2637*74  *  .7462827 


28  9.2661547  *  -  .73844^4  42 

25  9.2672613  10.7327387  31 

30  9.2675669  I. .7 32033 1  30 

31  9.2686714  1.7313286  2p 

42  9.2693749  *0.7306151  23 

33  9.27-79  2  1  .'>7295238  27 

34  9.2707786  10.7292214  26 

35  9.2714783  10.7285212  25 

36  5.272178.  10.727822;  24 

<7  9.27  28762  *0.72-1:38  2? 

48  y-:745?43  10.7:64267  22 

35  927426,4  10.7257306  2! 

40  9.274.-644  '-'.725  30  20 

41  9.2-565^4  l  . 72434*6  15 

42  9.2764514  *0.7236486  18 

44  O.2-70444  * -.7219566  17 

44  :• 277736?  10.722165-  16 

45  9.2784212  IO.72I5758  15 

46  9.2-5M41  10.72(  3879  14 

47  5.1798  ....  I0.720I99I  I? 

48  9. 2804878  10.7195122  12 

4.  9.2811736  IC.71882'4  II 

50  9.2818585  10.7181415  10 


9.^825423  ic.^1  745"'* 

9.2832251  11.716-7,9 

9.2835.7  lo#7 1 60  4-‘ 
9.2845878  10.7 154*2: 

C.2852677  10.714?  324 


I  ..2866245  iw.7134-55 

.1.2873-14  10.712658:1 

?.:875  773 

9.2886524  * °*7 1  *  3  P7 


Degrees  79. 


jLvegrees  1 1 


M.l 

"  Sign,  j 

Co.  Arith. 

1 

I 

Tangenr. 

-l 

5.18 '55^  . 

9-99 1 9-P'’ 

.7194  12 

J.  >  80544 

6j  ; 

1 

9.288652$ 

lo.7i  13  >77 

60 

1  1 

9.2  ?  11.184 

9-5/ *9'-  - 

.-H75I7 

.0-  8  j73o 

59  j 

1 

9.289326$ 

I0.710J737 

69 

9.2818567 

9-55 18974 

1 -7131044 

,0081026 

58 1 

2 

9. ’.85999$ 

10,7 100007 

58 

9.28254}* 

9. :.Cj  187  27 

0.717455; 

2.0.  8 1274 

57 

3 

9.29067 1 3 

10.7093287 

57 

$.2441905 

( . 59  *84^') 

•  7 1 68  - ;5 

0.  281520 

56 

4 

9-1913424 

10.7086576 

t* 

i 

'..2648445 

,.9,18:44 

0.71 "1641 

0.0,28 1767 

55 

5 

9.29201:6 

*  .7°79374 

65 

6 

o.:3  448  3 

9.991798  ) 

o.-l  53157 

0.0  82014 

54 

6 

9.2026817 

10.7073183 

54 

5.9917747 

0.7143-64 

0.  082264 

5>l 

7 

9.29335°° 

10.7066500 

53 

;.:8-,7  61 

<•,.$..1748, 

0.7142449 

•V  .32  51  1 

52 1 

8 

9.2940171 

10.7,59828 

52 

1714  j 

0.7*45/24 

0  320  ■ 

51  i 

9 

9.2,46835 

10.7053164 

61 

li 

9.:;- 048.) 

9-.-V  1 6  55 1 

0.7129522 

O..-2.442.9 

10 

9.2953489 

1  .7  46511 

5° 

ll 

0.2:76875  ' 

9  55*6-  41 

"•71:41:5 

< .  '84259 

«! 

1 1 

9-96  134 

10.70358  66 

49 

12 

9.. 83 4 26  >  * 

<-  9*  mp 2 

■  .?"  '74  * 

-  ■  •  345  3 

48 

12 

9.2560769 

10.7033231 

48 

„ 2;3  636  j 

<■'.  916141 

(.•110554 

<  -.008475  ; 

47 

*3 

9-2:;  73355 

10.7026605 

47 

y  2  1  | 

9-  y  5  *  5  9  1 

,.o  3.pu 

46 

*4 

9.2980012 

10.7019989 

46 

5-:;  2457 

y.,-9l  S'4-' 

'•7057644 

'•.0.84261 

45 

16 

9  2985.'>i3 

10.701338 2 

45 

5.2;  8704 

9.C.  ..I  54  48 

C.  '  1 292 

.0  84512 

44 

l  6 

9-259  $21 5 

10.7006784 

44 

5.2 ■  15!' 

9.59I5:3  7 

-.7  84,70 

'  ->0.3764 

4? 

17 

9.2y953u4 

10.700:196 

43 

18 

9 95'}984 

•7  '78644 

•  .0085016 

4 2 

1 3 

9-3°  658$ 

10.6993617 

42 

1, 

..:$  .-685 

'..9-I.-I73* 

0.7  7:;i5 

>  ,0.85269 

4 1 

19 

9-3  * 2 9 5 4 

1  .6987045 

4* 

9-  !3‘>93 

>•59*44*8 

(•.7  65.  7 

0.008  5  5^  2 

4 

20 

9  301^514 

10.698:486 

40 

21 

2.2.  |  .  2,  1 

.1.5914  ...15  ! 

<-.7  -597-2y 

c.-,.  85774 

39 

21 

9.3026066 

10.6973934 

39 

9.9;  13  57  1 

c.7.,544:  > 

G  0086029 

3  s 

22 

5.3-32609 

10.6967391 

38 

:$ 

528  59 

5  95*37*7 

o7°47*4* 

. '-086284 

37 

23 

P.3:39*43 

10.6960857 

37 

24 

9.«9*;i  4462 

V  .7040871 

0.0  86548 

36 

2  4 

9.304566 7 

ic.6954333 

36 

!5 

9.2,6549  1 

9.9913:;- 

"7  3461  2 

'.O.86795 

35 

2$ 

9.3051 183 

10.6947817 

35 

.  .207 1 64 1 

9.9911952 

0.7023359 

O.O087O48 

34 

25 

9.3058689 

10.69413** 

34 

c.2.7  ?-?8  3 

5.9  .  i:6>, 6 

.-0221  l7 

O.G087404 

33 

27 

9. 306  5  Hi  7 

10.6934813 

33 

5.29841 1  ’■ 

6.9,1241  • 

..7015884 

-  .;.:-37s6o 

32 

28 

9.3071675 

10.5928425 

32 

11184 

0.7 >  0$i66l 

c.og8-8  16 

3* 

2  5 

9.3078155 

1 0.69:1845 

3* 

< 

.,.29965-4 

O.-O.4447 

1  .c-  88074 

3" 

?•' 

9.5-84626 

10.6915374 

30 

31 

$..$<>  -27  -,3 

'  r.7.,1 16--< 

0.6057242 

0.2:88340 

29 

3i 

9.3051088 

K.  69089  12 

29 

,2 

5  4  c  3  -..',3 

11  1 1 : 

1  -  .699I0.I? 

.2  88588 

23 

32 

</•  3°9  ”54  * 

10.690:459 

28 

43 

:  5.4  •’<  5  l.jo 

' «...  MI5! 

..'■.l8r,-.  > 

0..  ,80846 

17 

>3 

-3103985 

I 'S6896J  |  5 

27 

34 

.  V  4  :i 4>7 

.''.•.7.3644 

0.0089104 

2 ; 

34 

5.31 1  4:1 

IO.688.1479 

26 

36 

,.9..  10647 

.  ( 3.1364 

25 

3S 

9.31 15848 

10.6883152 

25 

4’ 

!  7~~Tj 

..  ..  1-4-3 

,  .  ’56  :4  5'> 

"•  -«96:: 

2  4 
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6c  9.5543292  9.97015*7 


j  0..155  5483  0.0270142  6'. 

J  {-.465  1014  0.0270602  59 

0.4-)  5  2  548  0.-271062  58 

0.4649535  0.0271523  57 

0.4645625  0.0271*84  56 

0.4642158  o.  .,272446  55 

0.46387(4  o.  2719  8  54 

0.4637263  0.027337*  53 

0.4631816  0.-127  3834  52 

0.4628372  00274297  5 1 

0.4624930  0.0274761  5° 

0.4611492  0.0:7522?  49 

045*8157  0.J27569J  48 

0.4614625  0.0276155  47 
-.4611196  0.027662  ,  45 
0.46:7770  0.0277086  45 

0.4604347  0.  277552  4| 

0.4600927  0.0278019  43 

0-459751  1  0.0278486  42 

°4594097  o.  ,278954  41 

0.4590686  o.oi  7  942 1  40 

0.45872-9  0.0279890  39 

0.4585874  o. :  2tJ  358  38 

0.458  .473  o.  ,28.828  37 

0.4577 J'4  0.0281297  36 

0.4573679  0.1281707  35 

0.4570287  0.0282258  34 

0.4556897  0.02827-9  3  3 

0.4553511  0.0283180  32 

0.4560127  0.183652  31 

0.4556747  0.1184124  30 

0.4553370  0.0284596  19 

0.4549995  0.0285  °*9  28 

0.4546624  0.0285543  27 

0.4543255  0.0386:16  36 

O.4539890  0.1286491  25 

0.4536528  O.0286955  24 
O.453JI68  0.028744°  33 
O.4529811  O.0287916  22 

O.4526458  O.0288392  21 

0.4523107  O.-.  238868  20 

C.4519760  O.0289345  19 

0.4516415  0.028:812  18 

0.4513073  0.0290299  17 

0.4509734  0.0190777  ** 

0.4506398  0., 291156  15 

0.4503065  0.0291735  14 

0.4499735  0.0292214  13 

O.4456408  O.O292694  *2 

O.4493084  0.0293174  »* 

C.4489763  O0293654  I 

0.4486444  0.0294155  9 

1.4483127  0.-204-11-  8 

0.4479-' 16  0.0295098  7 

0.447650  6  o.. -29558 1  * 

‘-447  6  *-9  0.1.296063  5 

0.4469895  c-.02965.j6  4 

c.4466554  0.0  :9-  30  3 

c..I4'32;-'  0/  297514  * 

,446  c  I  0/  297908  1 

0.44567  -3  o.-  298483  o 

]  Co.  Aruh.  j  Sign.  j  | 


i  °  9.561 1659  10.4389341  j 

j  1  9-*;  >14588  10.4^8541:  i 

9-5618515  12-4381485  j 


1  *U-H°54«2  ^ 

2  9-5618515  10.4381485  }  V!. 

3  9.5622459  l '•■•4377561  .1  ; 

4  9-56263,0  *04373640  ’,! 

5  9-5630278  *c-43<’.,722  I  ^  I 


|  6  9-5*34*94 


4 -6i 8  '3 

*°-4554  ''t5  I 


l  '.4346:-- 
*0.434:30  43! 

1 '.4538470  ... 

1  -4-534570 
10.4530^84  45 

io.43t6-.is  .jj 

*  .4322;,*  4^ 

10.45... 

*  -H'Si4l  41 

*  -43 *  *  865  40 

1  -4307589  ,o 
1  -4>‘  3  6 16  ?J 
10.4299645  47 

*0-4295-7  ■:  >5 

10.4291912  35 


26  05711051  i:.4:88o49  44 

27  y-5715-Jii  10.4284189 

28  9-5719569  ir.4280431  42 

29  9-5723524  1 -.4276476  51 

30  9- 5727377  I-.4272623  I  50 


I  21  9*5/’$2-'ll 

22  9.5696484 

23  :-57';'?5  5 

24  9-57°-|2  25 
I  25  9- $~o8c88 


31  9-5731227  10.4:58773  22, 

82  -,-5735074  I  .4254426  ;3 

35  9-5738.;.|  9  10.4261081  27 

34  9  574 1  "6 1  10.4287239  26 

35  9-57465oi  10.4253399  2  s 

36  9.5750438  10.4249562  24 

37  9.5754272  1  .4245723  23 

38  9.5758104  1  -.4241896  22 

3-  9-5761934  10.4248066 

40  1.5764761  10.423423.;  :• 


4'  9-  57 5,  s8  $ 

-  42  9-  5'734°7 


10.4230415 
10,4226593 
10.4222774 
>0,4: 18957 
10.4215142 


46  9.5788669  1  10.421 1331 

47  9-579247  9  10.4207521 

48  9.5896236  1  10.4203714 

49  9.5800090 :  10.4199911- 
57  9.7803892 j  10.4196108 

51  9.5807691  ic.41 92309 

52  9.5811488 i  10.4188512 

53  9- 5815282  10.4*84718 

54  9.5819174  10.4180926 

55  9.5822864  10.4177136 

56  0.5826651  i- .4 173349 

57  9.583,435  I-  .41697*4 

58  9.5844217  I, .4165783 

59  9.5857997  1  .4 162-  3 

60  9.5841-74  11.4158226 


Degrees  69. 


Degrees  21. 


?l-;.4  57.-.'9'  ; 
*  •  y-.s  '  •'  ; 


i4'9?5^5-35  y.  v-v// 

ii  •  9  5589  8  '  9.9094687 

i?  ',  5:91438  9-9:’?4 * 9* 

1  -  •  9.5595 58 5  ‘'.9693704 
r'y.55.8829  7-96932I2 
id '  9.560:07'  9  9*9a720 
15  .-.56  5310  9.9*92227 

10  j  4.5  08546  -.-969*734 

:i  !  9.56 1 1779  9-9*9*24* 

21 !  5.761 5 -•  1  ,  9-9* -/074* 
i?  5.5618237  9  969 '252 
.5321402  9-9*85757 
25  5.5624685  9-96X92*2 

;6  5.4627904  9.95887** 

27  9.5631121  9-0*8270 

11  9-5*34335  9- 9*^7773 
39  9.5637546  9-5*87276 
3,  9.564-754  9-9*86779 

Jl  9.5643560  9.9686281 
$2  j  9.5047163  9.9635783 
3)19.5650363  9.9*85284 
34;  9.50535*1  9.9*8473  5 
34  i  9.56 5 07 56  9.9684286 

34  9-5*599178  9.968373* 

37  9.5663137  9.9*83285 
3*  9.56663:4  9968278^ 

<9  9.56694'  8  9.9*82283 
4  95672689  9-96817^1 

4'  9.5075868  5.9681:79 

j  9*5  '79  44  >.',*8077? 
43 1  9  5682217  I  y-‘,*8  2:4 

44  i  4.5685487  i..96-977l 

45  j  9.5  -88455  j  r-l,*79:*7 


.4356-0?  o. ,29.8484  ,  60  : 
•44534' -  -  .0298968  !  59  I 
.445  142  .029453:58; 

"•  I '  I-3  !'?  .0299939  |  57  , 

•4144  5*7  0.03  ,  426  j  56  j 

0-414  28,  ".03-0913  551 

'-•448'  o'  3  r.o3-'i4'J°  *4 

'•148  874*  o.  ,301888  53 

'--4  18-47*  --  3 '2  87a  52 

°- 11-/2'' 4  '  ■  30 18  >4  5* 
"•4  323.  4  o.  >303353  50 

4 '.  3.3842  49  j 

.441-421  o.  304332  48 

0.4 114165  0.0304833  47 

0.441  .  ;  1  2  0.0303313  46 

.4176’2  0.03048  4  45 

0.44,4415  c.  0306 29 6  44 

0.44  1171  o.  ,306788  43 

.43,7929  u.0307280  41 

0.43:409  0.0307773  41 


0.4388221  0.0308759  39 

0.448499"  0.03:9254  38 

0.43817*?  0.0309748  37 

e,. 4378  533  C.03  IO243  36 

.43753*5  0.0310738  35 

0.437 2096  o.  >311234  34 

0.4368879  °-°?  1*730  33 

0.4365665  c.03 1 22  27  ?2 


4*  j  9.5691721  I  9'96"8 763 

47  c. 5694^8  8  ‘,'.-,078253 

48  I  c.56.-.8,.}4  S-9*--758 

49  ;  9.57.  1  :c  -  c. 96772.17 

40:9.4-0.4355  9.9676741 

5'  j  9.570751  6  9.967*245 

52  •  9.5710656  9.9* 75723 

S3 !  9.47138.-2  9.96 75221 
'54  I  p.571 6946  9.96747 13 
55  '  9.57*0087  9/674:05 

5*  ,  9.5723226  *,/;*“ 3*97 
57  1  9.57253-2  9.9673188 

I8  j  9.571^495  ,  9.9672679 
59.  9.573262 6  9.9*721*0 

*rj  •  5.5735754  9.9671*50  J 


0.0313211 

30 

00313719 

29 

0314217 

28 

0.0314716 

17 

0.0315215 

25 

0-3*5714 

25 

0.  316214 

14 

0.0316715 

93 

0.0317216 

22 

0.03177,17 

21 

0.0318219 

20 

0.0318721 

*9 

0.0319223 

18 

0.  .3 19726 

17 

0.0320225 

16 

0.0320733 

*5 

0.0321237 

*4 

c/321742 

*3 

0.0322147 

12 

'-.03127s? 

1  1 

\0323259 

1C 

0.4:92494  0.(323765 


0.427*774 

0.4275*88 

0.4270505 

0.4267374 

0.4264246 


o  9.5841774  1 

1  9-5*45549  1 

2  5849321  1 

3  9-5853091  1 

4  9-585*859 

5  9. 58006:4 

6  9.5864386  i 

7  9-58*8*47 

8  9.5871904  : 

9  9.5875660  1 

10  9-58794*3 

11  9.5883163 

12  9.5886912 

13  9.5890657 

14  958944°* 

15  95898142 

l5  9.5901881 

17  95905617 

18  9-59°935* 

*9  9-59*3-82 

20  95916812 

21  9.5920539 

22  9.59242*3 

23  9-S927935 

24  9.5931705 
2$  9.5935423 

26  9.5939138 

27  9.594285* 

28  9.594*5*1 

29  9-595°2*9 

30  M953975 

31  9.5957*79 

32  9.5961380 
;  33  9-59*509 

34  9.59*877* 

35  9- 5972470 

36  9.597*1*2 

37  9.5979852 

38  9.598354° 

39  9-5387225 

40  9.5990008 

41  9^5994883 

42  9.5998267 

43  9.6001943 

44  5.6005617 

45  9.6009289 

46  .9.6012958 

47  9.60*6625  I 

48  9.6020290 

49  9-*°23953 

50  9.6027613 

51  9,6031271 

.  52  9.6034937 

53  9.6038581 

54  9-*''42233 

55  5.6045882 


10,4118225 

6„ 

10.4*54451 

59 

10.415(679 

58 

10.4146009 

57 

10.414314! 

5* 

1-4*3937* 

55 

10.4135614 

54 

J 0.4131853 

53 

10.4128096 

52 

10.4114340 

5* 

10.4120587 

50 

10.4116837 

49 

10.4113088 

48 

10.4 1 09  343 

47 

10.4105599 

46 

10.4101858 

45 

10.4098119 

44 

10.4:94383 

43 

10.4090649 

.42 

10.4086918 

4* 

10.4083188 

40 

10,4079461 

39 

*0.4075737 

38 

10.4072015  37 

10.4068295  36 

10.4064577  35 

10.4060862.  34 
10.4057149  33 

10.4053439  32 

10.4049731  J1 

10.4046025  30 

10.4042321  29 

10.4038620  28 

10.4034921  27 

10.4031224  26 

10.4027530  25 

IO.4023838  24 

10.4020148  23 

IO.4C  1 6460  j2 
IO.4OI2775  21 

10.4009091  20 

10.4905412  19 

IO.490I733  18 

K.3  (;3o'57  17 

IO.3C94383  16 

IO.3OPO7H  15 

10.398704*  14 

10.3983375  13 

10.497971°  12 

I0.397*047  II 
10.3972387  10 

IO.3968729  p 
10.39*5073  8 

10.3561419  7 

10.3557767  6 

10.3954118  5 


5*  9-^  49  5=9  l°-395047l 

57  9.6054174  10.3946826 

58  5.6056817  10.3943183 

59  1  9.6c  60457  IO.3939543 

60  I  9.6064056  1  10.3935904 

|  |  I  Tangcnr.  | 


Degrees  68. 


Degrees  22. 


i  5.6'136-s4  I  9.96 71659  I 


I  9.S7-I2M3  9.9670637 

9«5?45l2i  i  p.9'»7oi 25 


6  9.5754468  9.9668588 

7  9.5757  6/1  j  9.9668015 

8  9» 5 ~do6d <  j  9-9^57562 

9  9.57387yo  '  9.9557048 

10  9.5766892  j  9.9656533 

11  9.576:991  9  9555oi8 

12  9-5773°81  9.96655  3 

>8  9-577518?  9-5554987 

14  9  5779276  9  9^^44" » 

15  9-5782354  9.9555954 

15  9-578645  ->  9.9553437 

•7  9-  5788535  9.9553920 
*8.  9.5791516  9.9552402 

19  9.5794595  9.955i884 

20  9-5797772  9-955135* 

21  1.5800845  9.9560845 
2i  9-9 8^  49 17  9.9660325 

23  9.5806986  99659806 

24  9.5810052  9.96 59285 

25  9.5813116  9.9558764 

25  9-  5815177  9.9658243 

27  9.5819335  9-9557721 

28  9.5822292  9.9657199 

29  9.5825345  9.9656677 
3-  9-5828397  9.9555153 


9.9655630 

9.9655106 

9.9554582 

9.9554057 

.9.9553533 


i'  ,9-5831445 
32  9.5834491 

88  9.5837535 

34  9.5840576 
85  9-5843615 

35  f. 584555 r 

37  9.5849585 

38  9. 5852715 

89  9-585S745 

4 J  95858771 


41  9.5861795  9,1650371 

42  9.5864816  9.9649843 

43  9.5867835  9.5649314 

44  9- 587-851  9.9548^85 

45  5.5875865  9.5648256 

45  9.5876876  9,96417.6 

47  5.5879885  9.5647195 

48  9.5882^51  5.9646665 

49  9-5885896  9.5646133 
*0  9.5888897  9.5645602 

5 1  9.5891897  9564569 

52  9.5894893  9.5544537 

5  3  9.5897888  9.9644004 

54  I  9.5900880  9.9643470 

55  ,  9-59  >3869  5.5642937 


59^856  9.564240/ 
59:5841  9.564186(1 

5512823  J  9  954 1 3^2 
5515803  j  5.564'' 757 
1918780  5.9640251 


0.4264:45  0.0328341  •  6o  I 

.4261  12  3  >.0328852  j  59  i 

•  12  57997  -..0325363  !  58  j 

0.3254877  0.0329875  i  *7  , 

'.-.42517^^  0.0330386  56  I 

0.4:48644  0.0330899  :  5,  ; 

0.4:45532  O.0331412  54 

0.4242421  0.0331525  53 

0.4235315  0.0331438  52 

0.4236210  00332952  5« 

0.4233108  0.0333467  jo 

0.4230009  0.0333982  49  j 

0.4226512  0.033445?  48 

0.4223817  0.0335.13  47 

0.4220725  0.0335529  46  . 

0.4217536  0.0335046  45 

0.42145s  ■  '.0336563  44 

0.4211455  <'.,337080  43 
0.4208384  0.0337598  41 

0.4205305  0.0338116  41 

0.4202228  0.0338635  4  - 

0.4199155  °-°839>  54  89 

0.4196083  0.0339674  38 

0.4153014  0.0340194  37 

0.4189948  0.0340715  36 

0.4186884  0,0341236  35 

0.4183823  0.0341757  34 

0.4180764  0.0342279  33 

0.4177708  0.0342801-  32 

0.4174655  0.0343323,  31 

0.4171603  0.0343847  30 

0.4163555  0.0344370  29 

0.4165509  0.0344894  28 

0.4162465  0.0345419  17 

0.4159424  °*°345943  26 

0.4156385  0.0346468  25 

0.4153349  0.0346594  l4 

c.4150315  0.0347520  93 

0.4147284  0.0348047  22 

0.4144255  0.0348574  21 

0.4141229  0.0349101  20 

0.4138205  0.0345529  15 

<..4135184  0.0350157  18 

0.4131165  o,.  350686  17 

0.4129149  0.0351215  16 

0.41:6135  0.0351744  15 

0.4123124  0.0352274  14 

0,4120115  c. 03 52805  13 

0.41171.8  0.0353335  12 

O.4II4IO4  O.C353867  II 
0,4111103  C.03  54398  IO 

O.4IG8103  O.O35493I  9 

0 .4 1  o  5 1 0  7  0.0355463  8 

0.41021  II  0,0  355096  7 

0.4099120  0.0356530  6 

0.4056131  o.-:  357063  5 

0.4093144  £.-.357558  4 

0.4000159  <.-358131  3 

c.4  87117  0.0358668  2 

0.4084 1 . 7  o..  355203  1 

0.4081:20  o.  3<i5739  o 


9.0074907 

9-  6078.527 


5.6.8951-  3 
.'..6093124 
:>.6o  674: 


11  9.6104903 

12  9.61-  7586 

13  96IIII97 

#4  5^114804 
15  9-611840, 

to  961:2013 

17  96125615 

18  9.6129214 
I  19  9.6132812 
I  2  0  9  6136407 

|  21  9.614  000 

22  9.614359I 

23  5.6147180 

24  9.6150766 

25  P«6 154*51 

26  9.6157934 

27  5.6161514 

28  9.6165093 

29  9.6168669 

30  9.6172243 

31  9.6175815 

32  9.6175485 

33  9.6182953 

34  9-6186519 

35  9.6190083 


10 

.3935504- 

60 

10 

.3932263 

69 

10 

3928634 

58 

lo 

3925003 

5? 

3911373 

56 

3917746 

ss 

10 

3914120 

64 

10 

3910457 

63 

IO 

.39068-6 

52 

.34-' 3  2  si 

31 

.3855641 

<0 

10 

3896027 

49 

lo 

'3892414 

48 

5888804 

•17 

IO 

-3385196  i 

46 

lo 

.3881591  • 

45 

10.3877587  j  44 
10.3874385  j  43 
10.3870786  |  42 
10.3867188  j  41 
10.3863553  40 

10.3860000  39 
10.3856409  38 

10.3852820  37 

10.3845134  ?6 
10.3845649  35 

10.3842066  34 
10.3838486  33 
ro.3834907  32 

10.383! 331  31 

10.3827757  30 

10.3824185  25 

10.3820615  28 
10.3817047  27 

10.3813481  26 

10.3809917  25 


if  5.6193645  10.3806355  24 

37  9.6197205  10.3802795  23 

38  9^:00762  10.3759238  :2 

39  9.6204318  I0.379s68i  21 

40  9.6207872  10.3752128  20 


41  9.6211423 

42  9.621473 

43  5-6218520 

44  ..622:066 

45  9.6225609 

46  9.6225150 

47  9.6232690 

48  5.6236227 

49  9.6x39763 

50  9.6243296 

51  9.6246827 

52  9.6250356 

53  9.6253884 

54  9.6257409 

55  5.6 260532 

56  9.6264454 

5;  5.6:679-3 

58  5.6271401 

59  5.6275C06 

60  9.6278519 


10.3788577  10 

lo.3'85fi27  18 

10.3781480  17 
i°*3777?34  ld 
lo*377439«  *5 

10.3770850  14 

10.3767310  J? 
10.3763773  12 

ic.3760237  11 

ic.37 56704  10 

10.3753173  9 

ic.3749644  8 

10.3746116  7 

10.3742591  6 

IC.3739C68  5 
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32  9.8097372  10.13026:8  28 

33  5.8700013  10.1299987  27 

34  9-8 -2S*  10.1297347  26 

35  i'-’.  1294707  25 

~  9.8707933  i  ;.  1 202067  24 
■{7  9.8710572  io.128.428  23  , 

38  9.871 3:10  (0.1:8/79  ’  >* 

39  9-^71 5  848  10.1284192  21 

40  9-^7 18486  10.1281514  :o 

4 1  9-87‘**23  10.1278877  15 

42  9.87-J*759  10.1276240  18 

43  9.872659/  10.1273-  4  17 

44  9^729  *?2  10.127:568  16 

45  9.8731668  10.1268332  15 


46  9-»7^4>  2-  10. 1265698  _ 
4-  9-87369*7  10.126**6*  1 
(8  9-87*9V7‘  10.12604:9  12 
45  >.8742204  i  -  .1357796  11 
-r  9.3744838  10.1255162  1: 

si  9.874:47<-  10.. 25253c  9 

52  v.875'  io:  10.12498 ,8  t. 

53  9-876  27  *4  10.1:4-266  7 

54  9.8755*^  10.1244655  '• 

55  9^767996  lo.l-.:  }  5 

56  >. 8760/27  it  .iv* ‘•'*7*  4 

-7  j -,.8765257  10.1236743  * 
-3  j ->.87/5086  l‘-.12*4"  l  * 
s9  9-87/85 1 5  1.1251485  1 

>.  I  ..,.877  1 14  1 1  1 0.1  2288  >6  c 

|  |  Tangent.  | 


Degrees  53. 


Degrees  37. 


,  5.77:'  l'J 

1  9- '79'*  6 

2  9-779791 1 

3  >-77,9' 54 

4  ,.78-05-8 

5 

1  9-780}  67 1 

I  9-78  6341 

8  9</:>,  .8  iu 

9  9-l^y'Ti 
u  1-;  '“*44 

II  9-78 1  V  «o 

12  9-784  \  5 

,3  9-:8|6**9 

1}  9.781966.5 

7i  9-73* 1  *‘4 

17  ,.782.984 

18  9.7824643 

10  •:./ 826301 
;o  9.7827,58 

ji  9.7829614  1 
j:  9.78312/8  ‘ 
\\  9.7*'*‘9‘‘  5 
34  9-78> 5/75  ' 
".5  9.7856227  : 

:6  9.7837878  < 
J7  5./8*?5li  : 
;S  5.7341177  < 

19  9.7842025  : 
9.784447  :  1 


3"  9-78559r:  I  > 
i8  9.78576!  I  j  - 
33  y.7859i4v  S 

4c  5.786-286 1  1 

41  9.78/25::  - 

42  9.7841 57  ' 

43  978-479* 

41  9-78/7414  1 

45  9-7869 256 

46  >-787.6*7 

47  9.787a* '7 

48  .,.78.5940 


51  >.737882* 
w  , 7880453 
■■i  v/  j*:  77 
54  v-:***7oi 
5>i. -8*5*15 


I  9-0  '776-1 
9.0  168,8 
I  1.7015852 

>•>  *4895 
1 3,  *8 


0.22  -.:  i  v  I  -  '67*4*  v  >3 
.22.  ,  :5  I  -.  979*71  5- 

e.2i.>S/-2  .  0.0980326  56 

<  .2ly7  -'j  -  .‘-c/8ll8l  55 

0.1195*-/ j  982:*  '  54 
..2193059  0-98*19-  55 
...21919.;'  0.0.84*48  52 

O.2I9  ,32  ,  ‘  t/  ,85105  ^  ] 
/.irJ36s6  ;  o. .'vS.>oj2  5  , 

•.-1  :,6/V  !  o...,S7o2o  49 
0.21853,5  J  0.-98797,  4« 
..•2183761  t.',8*9  3  3  47 
c.2  I  3  19.78  ;  0.0989898  1 4 
0.2 2 8 ■.  336  j  0.0990858  45 

0.2178/76  j  ‘  .0,91819  44 
<.2177016  0.0992781  4? 
0.2175357  °-°99*74*  42 
,.2173699  o.o9>47o6  4, 
<■.217:042  <-.09,5/69  4o 

0.2170386  0.099663  3  59 
0.2168732  0.0997557  5a 
0.2167078  0.0998 56-  j7 
0.21654:5  0.09,9528  35 

0.2163773  0.1000494 

0.21/2121  0.10014/1  34 

0.2160472  0.1002428  33 
c  .2  I  58823  .1003346  32 

0.215717/  °.'cc4j-4  >■' 
c. 21  55529  <-.l  -'-5353  3<- 

0.2153883  o.i..,63<-3  2? 
0.21522  8  <.10/7273  28 

o. a  1 5<- 5 -*4  c.*00^44  27 

0.2148951  O.I0..92I/  26 

0.21473-. 9  O.lOlOlSS  25 

0.2145668  O.IOIH6.Z  24 
0.2144028.0.10121*3  23 
0.2142589!  0.10  1*107  2  2 
0.2I4075I  0.IUI4-SI  21 
0.213,114  0.IOI5056 

j  o.2I  37478  o.I,-l/o}2  ,9 
I0.2135843  0.1017  .8  1 8 
j  0.21  3  j2  ,  0.1017985  j7 
’  ..11325-6  '  .I  '1 8,6  ’.  16 
<  .21  *<  944  0.1/19,4/  15 

I  0.211,313  <■'■*--<  , 18  14 
j  0.2 1 27/83  o.h.  2*897 
0.2126054  0.1022S77  1 2 
0.212442/  0.1,25857  n 
0.2122798  0.1024838  10 

0.2121 172  0.1025819  9 

0.2119547  o.l  166.1  3 

C.21 17923  C. 1027784  7 

0.2116.99  0.1,28767  6 

0.2114677  0.1,29751  5 


^  9.8771 144  i--.  1228856  a  ■ 

1  9-8r'/*77‘  1 1  .  I  2  2')  2.8  59 

2  0.877  :'4>.o  lo  12-1*0  -  s,; 

3  9-877>u27  :  '< -  |-  o,-*  57 

,  9.8-81654  ,  1.121  >>*.t6  ^  _ 

^  9.8/8428J  j  10.1215- 1, 

_2 - 1  - - ■ : 

5  9.3-8/907  j  10.121*0.  3  54! 

,.878793*  10.1:104/7 ,  5J 

^  9.8792158  .  1:. 12. '7842  v, 

■  9.8794782  j  1C. 120521  8  5, 

10  9-87974l'7  !  lc.*‘  ‘5yJ  s,, 

(I  O.83ooj*l  i  10.119,959  4C( 

12  9.8802654  ,  1  .1  197**6  4?; 

I  .  :,.88o5277llc.ll94723  (.7 

9.8807900  1  t;.l  I  9'2  I  <  -v  ,A 

9.8810522  IO.II89478  4S 

“  9.881*144  ic.i  186856 

9.88I5765  10.11842*5; 

f,  9.8818386  K. U8l6l4j!" 

9.8821007  10.11789,*  ■  j 
9.8823627  10.1176373 

21  9-8826246  JO.H7J764  3? 

22  9.8828836  10.11711-34  3g 

25  9.8831484  10.1168516  37 

•24  9-8834103  10.1165897  36 

25  988*6721  10.116*279  35 

26  9.8839**8  io.h6o6:-2  3.; 

27  9.8841956  10.1158084  *5 

28  9.8844572  10.1155.;.!  3; 

29  9.88.7189  10.1152811  51 

*f.  9.884,805  10,1150195  *r 

31  9.8052420  10.114751:0  ;  2< 

J2  y.8855035  10.1144965:2b 

33  ,.8/5,650  IO.II42  3  50  •  27 

34  9.8860264  10.113,736,2- 

35  9.8862876  10.11*7122  25 


37 

9.8308105 

lo.l 

1318,5 

38 

,.8870718 

10.1129282 

39 

5.8873'33c 

1C.  11 266.0 

40 

*.8875942 

10.1 

1240  s  8 

4* 

9.8878554  ' 

10.1 

121446 

4  2 
4* 

9.8881 165 

/  <1.11188  J5 

9.888*775 

lo.l  1162-5 

44 

9.888/386 

10.1 

113614 

45 

,.88*89,/ 

lo.l 

1 1 1 0/4 

|/>  y.^SylOO-5  !  Joallc8'j^5  |tj 

4-  9.8894214  !  10.1105786  1 

4$  ,.889/823  j  10.1  1031-7  i; 

4-  9.88994*2  10.1100568  |, 

5,  ,.8902040  10.109796,-  If 

5.  ,-8,04/47  10.1.95355  J 

52  >'.89<72S4  10.109.7.(0  ^ 

53  9th  1  ‘C'.KoOlli.  - 

54  9-89‘‘4-8  10.1087532  (  . 

55  9.8915,74  10.1084926  s 

-s,  9.891 1679  !  io. icS:* :  1 

5,  ,.8920-^5  u.1,79-15 

58  ,.8922890  10.10771  lo  < 

5.:  y.8,25 ;9*  I0.K74  -6  , 

.,'0  9.892*098  10.l<;7l*02  t 

|  |  |  Tangent.  | 


Degrees.  58. 


1). 

Sine. 

Co.  Arith . 

Tangent,  j  .  ( 

'1 

9.78934-2^ 

9.8965321 

0.2 1<.  6  58 

c-i'>4'1"9 

60 

9.8921k  :.S 

10. 107 1902 

/ir 

1 

9.78^5036 

9.8964334 

<  .210.4,64 

. .  1 0  -  4  56't 

-P 

1 

9.8930702  1 

10.1069298 

59 

2 

9- 7896652 

9-8  ;-6  3 14-' 

f • 2103348 

*  3  >54 

5* 

2 

9.8033506  | 

lo.  1066*94 

3 

9.7898206 

9.8*62358 

.21-1734 

'-.1  37;,4= 

57 

« 

9.8935909 

i<  .1064091 

57 

4 

9.7899880 

9,896  1 31-9 

0. 211.01 2., 

0.10,8641 

6  ■’ 

4 

*•*91*51*  | 

1  .1:61489 

55 

6 

9-79°  1 49] 

*8960379 

1,2 .  ..8507 

-  .1059621 

55 

9.8941  *  14 

10.1058886 

55 

6 

9.7./3K.4 

9.8959389 

<0209689  2 

o.ic  4  o'  6 1 1 

54 

6 

9-8943715 

10.1076285 

54 

7 

9.7904715 

9.89583*8 

0.2095285 

0.1.-416  _•  2* 

5  5 

7 

9.8946317 

10.1053683 

8 

9.7906325 

9. 89574^)6 

o.:t  93675 

0J04259* 

52 

8 

9.8948918 

KM. 51082 

9 

9-79u7933 

9.8956414 

0. 20920.17 

c. 1043586 

5  * 

q 

9.895  *  519 

10.1048481 

51 

10 

*.7*°954‘ 

9.8955422 

u.2<  9045, 

0.1044578 

50 

lo 

9.89541  19 

10.1045881 

50 

1 1 

9-7*  >1148 

9-8*54429 

0.2088852 

0.1045572 

49 

1 1 

9.8956719 

10.1043281 

4* 

48 

47 

4-' 

45 

12 

9.7912754 

9-8953435 

0.2087246 

0.1046565 

48 

1  2 

9.89593*9 

10.1040681 

13 

9-79‘4389 

9.7yi5963 

9.8952440 

(..2085641 

c. 1047560 

47 

I? 

9.896I  y  18 

1 0.1 ,138082 

14 

9-8*5*445 

0.2084037 

0-1  <  >48555 

46 

*4 

9.89645  17 

lo.K  55483 

'5 

9.7917506 

9.8950450 

0.2082454 

0.1049550 

46 

*5 

9.8967  1 1 6 

I0.I032884 

16 

9.7919168 

9.8949453 

0,2080832 

0.1050547 

-14 

41 

9.8969-14 

IO.Iv-3(,:85 

44 

*7 

9.7920769 

9.8948457 

f. 2079231 

0.105*543 

*7 

9.8972312 

IO.I027688 

18 

9.7922369 

9.8947459 

0.2. ,77631 

0.1052541 

42 

18 

9.8974910 

I  o.l  025090 

42 

4' 

4C- 

>9 

9.7923968 

9.8946461 

0.2070032 

0-1053559 

4* 

*9 

9.8977507 

i<'.io2»49'2 

20 

9.7925566 

9.89454'-’  3 

0.2074434 

°-,<J545J7 

40 

26 

9.8980104 

lo.  I019896 

21 

9.7927163 

9.8944463 

o.2  ,72837 

M«- 55637 

39 

21 

9.898270.1 

I0.I017300 

3* 

22 

9.7928760 

9.8943464 

0.2071  240 

0.1050536 

38 

22 

9.89852  96 

I0.I014704 

33 

2? 

9-793°355 

9  8942463 

0.2069645 

0.1057537 

37 

2  3 

9.89878;,  2 

I0.I012108 

24 

9-793*949 

y. 8^41462 

0.206805  1 

<.. 1058538 

36 

24 

9.8990487 

I0.IOO95I3 

56 

25 

9-7933543 

9,8940401 

0.2066457 

0.1059539 

35 

25 

9.895,308: 

I0J006918 

35 

26 

9-7935*35 

9.89394«8 

0.2064865 

0.1060542 

34 

26 

9-8995677 

I0.IC04323 

34 

27 

9.7930767 

*.8938456 

0.2063273 

o.K-M  544 

33 

2? 

y.8998271 

1  o.l  001 729 

T5 

28 

9.79383*7 

9.8937452 

0.2061683 

0. 1062548 

32 

28 

9.9000865 

10.0999135 

32 

29 

9-79399°7 

9.8*36448 

0.2060093 

c.Io635<;2 

3  * 

29 

(9.9003459 

10,(996741 

31 

30 

9-794*4 96 

9.8935444 

0.2058504 

0.1, .64556 

30 

30 

9.9006052 

10,0993948 

3L 

3* 

9.7943^3 

9-8934439 

0.2056917 

o.l  65561 

29 

3* 

9.9  0S645 

10.0991355 

29 

52 

9.7944670 

9.89334T3 

0.2055330 

c.1066567 

28 

32 

9.501 1237 

10.0588763 

28 

:3 

*.7946256 

9.8932420 

0.2053744 

0.1.067574 

27 

33 

9.901 3830 

10.0^86170 

=7 

34 

9.794784* 

9-893*419 

0.2052159 

0 .1068581 

26 

34 

9.9016422 

10.0983578 

2<- 

35 

9-79494=5 

9.8930412 

C.2050575 

0.J069588 

25 

35 

99019  *3 

10.0980987 

25 

Tc 

9.7951009 

9.8929404 

0.2048,92 

0.(070596 

24 

Hi 

9.902160-4 

I.  .0,78396 

■24 

37 

9-7,  52596 

9.8928395 

0.2047410 

0,1071:105 

23 

37 

9.9024195  j 

10.0975825 

'-2, 

38 

9-7954*7* 

9.8927389 

0.2045829 

o.i  (.-7  26 1  5 

2  i\ 

38 

9.9026786 

10.0973214 

22 

39 

9-795575* 

9.8926375 

0.2044249 

0.107  p ’5 

21 

39 

9.  ..029376 

1 0.0970624 

21 

40 

9.7957330 

9-8*25365 

0.2042670 

0.1074635 

20 

40 

9.9031966 

|c  .0368034 

2C 

4i 

9.79589^8 

9.8924354 

0.20410.,  1 

0. 1 075646 

*9 

4* 

9-9°TI55  6 

1  10.0965445 

1  >. 

42 

9.7960486 

9.8923342 

1  0.2  -  395*4 

0.1076658 

.8, 

42 

*-9°37  *44 

1  10.0962856 

1* 

43 

9.7962062 

9.8922,29 

j  0.2037938 

0.107:671 

17  , 

43 

l/-9°397?3 

10.0960267 

*7 

44 

9,7963638 

9.8921316 

0.2036362 

0.1  78684 

16 

44 

9.^042321 

!  10.095-579 

|6 

45 

9.7965212 

9.8920303 

<-.2034788 

0.1079697 

*5 

45 

9.9044910 

10.0955090 

15 

46 

9.7966786 

9.3yl9289 

0.2033214 

o.l  0807 1 1 

*4 

46 

9.9c, 47497 

I0.C9525C3 

*4 

47 

9.796835; 

;. 8918274 

C.2  31641 

0.1081726 

*3 

47 

9.90  5(  085 

10.0949915 

13 

48 

9.7969930 

*■89*7258 

0.2030*0 

0.1082742 

1 2 

48 

49 

9.905:672 

lo  .09473:8 

12 

49 

9-797*5-* 

9.8916242 

0.2028499 

‘  .1-8375* 

1 1 

9.5055259 

10.0944741 

1) 

5° 

9.7*73071 

9.891  5226 

0.2  26929 

0.1084774 

10 

5f- 

*-9057*45 

10.094:155 

IC 

5' 

9.797464c 

9.89I  4I08 

<..2025560 

0.1085792 

9 

5  * 

9,9c  6:451 

10.0^39569 

j 

52 

9.7970208 

9.8913191 

(X20  2  3' 9  2 

O.l. .86809 

8 

52 

9.90630*7 

lo.  936583 

8 

53 

9-7977775 

9.8912172 

0.2.22225 

0.1  0878  2  8 

7 

53 

9.9o5s6  <3 

10.0934397 

7 

*54 

9-797934* 

9.891*  153 

o.2<  20.659 

0.1. .88847 

6 

54 

9.9068 1 83 

IC  .09  3181  2 

(' 

55 

9.7980900 

9.89*0*3  4 

<  -2<-  l9r-94 

0.1089867 

5 

5  5 

9.90-0-73 

*  c. 0920227 

5 

56 

9.7982470 

9.890  9  |  *  3 

0.201754. 

0.1090887 

4 

56 

6-A73  357 

10.0.;.  2664  3 

4 

57 

9-7*^<'y| 

9-«*od  -92 

<’•  =  '■ 1  5966 

0.1091908 

57 

9-60-S94* 

1  .0524-  57 

58 

9-7**5596 

9.890707  1 

<  .2014404 

O.I  092929 

2 

5* 

9.9  f.  7*5-5 

10.0921475 

59 

9.7987*58 

9.89  -6*. 49 

0.2,012842 

0-1.9395* 

, 

9.908 1 10; 

1  <■•***  1*891 

l 

60 

.'5.7988718 

9-8*-5o.6 

<  .2';  11  282 

o.l  (94974 

0 

6< 

9.9-  *3^2 

*  -  9*^8*  * 

1 

1 

J  Co.Aritli. 

1  Sine. 

J  1 

T 

1 

|  Tangent. 

L 

Degrees  51. 


Degrees.  39 


9.8057089 
$.8:.685ci 
9.80701 14 
9.8.-1626 
9.8073135 


9.8074646 

9.8076154 

9.8077062 

9.8079169 

9.8080675 


9.8852055 

9.8851000 

5.884994  s 
9.8848889 
€,8847832 


9.8846775 
9.884  571 7 
9.884467; 

9.8843599 

9.884254c 


I 


I 


Sine. 

Co.  Aruh. 

9.3..0S026 

C.2MI282 

9  79>  -7 1 

1.0.  ? 

0.201...  2, 

wv*i> 

y.3  .<.-297* 

0.20.8  164 

0.^99  >36  4 

0.8, 01.. 5  j 

,  .  J  .  J  ] 

9.7*94*5' 

,,.89.:  ,929 

'  '•»  o  5  ■  4  ■* 

9.7 

9.-,  87,903 

t;X20o  449  3 

0.88 ;  iii  77 

0.2  0  r*38 

9-79956'0 

9.88,78  50 

o.20<.  '  -  384 

9.8.01169 

*.33,0822 

0.1,^8841 

5.800:721 

*.8T>>,94 

o.l  99 7  2S  9 

5.8004272 

9.88,471'  5 

7:28 

<5,8005823 

9.8893736 

-  *994*77 

9.8007372 

9.889:706 

0.199:5:8 

9.800892 1 

9.88, 1675 

Ml  99* €79 

9.801 0468 

9.8  8  .,0634 

O.I08953: 

5.8012015 

9.8009612 

■..I987985 

9.8013561 

9.88885:80 
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ai 

9.8400642 

9.8585141 

0.1599358 

0.1414859 

If 

47 

9.5815501 

10.0184499 

i) 

9.8401959 

9.8583929 

0.1598041 

0.1416071 

■ 

48 

9.9818030 

*0.0181970 

12 

9.8403276 

9.8582718 

0.1596724 

0.1417282- 

■ 

49 

9.9820559 

to.01 7944 1 

11 

5° 

9.8404563 

9.8581503 

0.1595407 

0,1418495 

to 

5° 

9.9823087 

10.0176913 

10 

51 

9.84c  5908 

9.8580292 

0.1594092 

0.1419708 

9 

5i 

9.9825616 

10.0174384 

9 

9.8407223 

9.8579078 

0.1592777 

0.1420922 

8 

5« 

9.9828145 

10.0171855 

8 

9.8408537 

9.8577863 

0.1591463 

0.1422137 

7 

53 

9.983067s 

10.0169327 

7 

9.8409850 

9.8576648 

0.1590150 

0.1 423  3  S3 

6 

54 

9.9833202 

10.0166798 

6 

55 

9.8411162 

9-857  5432 

0.1588838 

0.1424568 

5 

55 

9.9835730 

10.0164170 

5 

56 

..8412474 

9.8574215 

0.1587526 

0.1425785 

4 

56 

5.9838259 

10.0161741 

4 

9.841378-, 

9.8572998 

0.1586215 

0.1427002 

3 

57 

9.9840787 

10.01 59213 

3 

58 

9.341 5f)95 

9- 8571779 

0.1584905 

0.1428221 

2 

58 

9.9843315 

10.01  56685 

2 

5v 

9.8416404 

9.8570561 

0.1583596 

0.1429439 

1 

«| 

9.9845844 

10.0154156 

1 

60 

9.8417713 

9.8569381 

0.1 582287 

0.1430659 

O  ' 

60 

9.9848372 

10.01516:8 

c 

1 

1  1 

|  Co.Arith. 

|  Sine. 

1 

n 

|  Tangent. 

Degrees  46. 


Deg  rces  44. 


Co.Aritli.  1 


o  9.84i77»3 

1  9.8419021 

2  9.8420328 

3  9.8421634 

4  9.8422939 

5  9-®424244 

6  9.8425548  9.8562003 

7  9.8426851  9.8560784 

8  9.8428154  9-85$95$8 

9  9.8429456  9*85$3332 
10  9.84307  57  9-8567*°6 


32057  9.8555878 
33356  9*855465° 
^4^55  9*8553421 
35953  9*a552i9* 
37250  9.8550961 


9.8543564 

9.354*3*9 

9.8541093 

9.8539856 

9.8538619 


9.8537381 

9.8536142 

9.8534902 

9.8533662 

9.8532421 


26  9.8451470 

27  9.8452758 

28  9.84$4°45 

29  9‘845633* 

30  9*8456618 


31  9-8457903  9-853H79 

31  9*8459188  9.85*9936 

33  9.8460471  9.8528693 

34  9.8461754  9-8S27449 

35  9,8463036  9.8526204 


9.8470714 

9.8471991 

9.8473267 

9.8474543 

9*8375817 


9.8518711 
9.8517471 
9.8516220 
9.8514969 
9.8513717 


0.1582287  0.1430659  60 

o.l$80979  o*1 43 i879  59 

0.1579672  0.1433100  58 
0,1578366  0.1434322 
0.1577061  0.1435545 
0.1575756  0.1436768 


0.1574452  c.1437992 
0.1573149  0.1439216 
0.157184 6  0.1440442 
0.1570544  0.1441668 
0.1569243  0.14^2894 


0.1567943  0.144  n  22  49 
0.1566644  0.1445350  48 
0.1565345  0.1446579  47 
0.1564047  0.1447808  46 
0.1562750  0.1449039  45 


0.1548530  0.1462619  34, 
0.1547242  0.1463858  33 
o*1 545055  0.1465098  32 
0.1544668  0.1466338  31 
0.1543382  0.1467579  30 

0.1542097  0.1468821  29 
c. 1540812  0.1470064  28 
0.1539529  0.1471307  27 
0.1538246  0.1472551  26 
0.1536964  0.1473796  25 


0.1535682  0.1475041  24 
0.1 534401  0.2476287  23 
0.1533121  0.1477534  21 
C.I531842  0.1478782 
0.1530564  0.1480030 


0,1 526733  I  0.1483780  I  17 
0.1525457  I  0.1485031  I  16 

15 


51  9.8483450  9.8506190) 

52  9.8484720  9.8504933 

53  9*8485989.  9.8503675 

54  9.8487,257,  9.8502417 
.55  9.8488524  9.85CI  1 57 


0.1 522909 
0.1521635 
0.1 5 10363 
0.1 5 1 5091 
0.1517820 

<>•<487535 

0.1488789 

0.1490043 

0.1491258 

°*,492S54 

6.1516550 
0.151 5280 
0.151401 1 
0.1512743 
0.151 1476 

0.1493810 

0.1495067 

0.1496325 

0.1497583 

0,1498843 

9.8499897 . 

0.1 510209 

c.i  590103 

4 

9.8.198637 1 

0.1508913 

O.I  501 ,63 

3 

9.8497975 1 

0.1507678 

0.150262$ 

2 

9.84961 13 

O.I  506414 

O.I  503887 

1 

9.8494850 ' 

1 0. 1 505 1 50 

O.I  505150 

0 

Co.Arirli. 


Tangent. 


0 

9.9848372 

10.01  51628 

1 

9.9850900 

10.0149100 

2 

9.98534*8 

10.0146572 

3 

9.9855956 

10.0144044 

4 

9.9858484 

10.0141516 

5 

9.9861012 

10.0138988 

*0.0123821 
10.0121294 
IO.OI  18766 
10.0116239 
IO.OI  I  371  I 


10.0111184  44 
10,0108656  43 
10.0106129  42 
I0.0103601  4j 
lo.ci  01074  40 

9.9901453  10.009*547  Z 
9*99J398(  10.0096019  jg 

23  9.9906508  10.0093492  3? 

24  9*99°9°?$  10.0090965  36 

25  9.9911562  10.0088438  35 


26  9.9914089  10.0085911  34 

27  9.9916616  10.0083384  33 

28  9.9919143  10.0080857  32 

29  9.992 1 670^  10.0078330  31 

30  9.9924197  10.0075803  30 


10.0073276 

10.0070749 

10.0068122 

10.0065695 

10.0063168 


36  9-9939359  10,0060641  24 

37  9.9941886  10.0058114  23 

38  9*994441^  10.0055587  22 

39  9*9946940  10.0053060  21 

40  9.9949466  10.0050534  20 


41  9.9951993  10,0048007  19 

42  9.9954520  10,0045480  18 

43  9.9957047  10.0042953  17 

44  .9*9959573  10.0040427  16 

45  9.9962100  10.0037900  15 


46  9*99646*7  10.0035373  14 

47  9*9967154  10.0032846  1  ■: 

48  9.9969680  10.0630320  12 

49  9.997*207  10.0027793  11 
5P  *9.9974734  10,0025166  IQ 


9.997726 p  K.0022740 
9.9989787  1 0,00202 1 1 


9.9584840  10.001516c 
9.9987367  10.0012633 


9.9519893  10.0010107 
9.959242)  10.0007^8-: 
9.  964947  10.0005053 
9.9997473  10.0002527 

l  .OOOOOOO  I  O.OOGOGCO 


Deg  rees  45 


